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Abstract. The changes in the distribution/range of a particular taxon are among the most important criteria for determining its 
current status and the effective assessment of the implemented conservation measures. Determination of the geographic 
distribution/range is crucial for sensitive and rare species such as the White-backed Woodpecker (Dendrocopos leucotos). Therefore, 
we update the species distribution data on a 10×10 km UTM (MGRS) grid and compare it with the distribution map according to the 
Atlas of Breeding Birds in Bulgaria. In Bulgaria, the White-backed Woodpecker inhabits all mountains and some lowlands. The 
former distribution of the species extends within 122 UTM squares. According to our study (2008–2018), the species is distributed in 
118 squares, including 52 squares where the occurrence of the species is reported for the first time. The species’ presence was not 
confirmed in 57 squares. In addition, we estimated the population size and breeding density of the species in three SPAs: “Central 
Balkan,” “Strandzha,” and “Sredna Gora.” 
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Introduction 
 
The distribution and population breeding density of an 
endangered species are key criteria, among others, for 
defining its conservation status for planning and deploying 
effective conservation measures (IUCN 2008). The White-
backed Woodpecker (referred to as the WbW) is a rare 
resident species (Spiridonov et al. 2015). In Bulgaria, a glacial 
relict subspecies of the WbW – Dendrocopos leucotos lilfordi, is 
distributed (Spiridonov et al. 2015). The subspecies inhabits 
most of the Bulgarian mountains from 200 to 2000 m a.s.l. 
(Iankov 2007). WbW prefers old-growth deciduous and 
mixed forests, rarely coniferous, dominated by beech, and 
with a high volume of deadwood (Cramp 1985, Nankinov et 
al. 1997, Grangé & Vuilleumier 2009, Gerdzhikov et al. 2018). 
The species is protected under the Bulgarian nature 
conservation legislation. It is listed globally as “Least 
concern” in the IUCN Red List. At the European level, its 
population trend is “secure” (BirdLife International 2020). 
On a national level, the WbW is listed as “Endangered” 
species, according to the Red Data Book of Bulgaria (RDB) 
(Spiridonov et al. 2015). 

Until 1950, the WbW was rarely mentioned in the 
literature, only known from several locations. According to 
Patev (1950), it occurs in all Bulgarian mountains and some 
lowland (riparian) forests (e.g., Kamchia River, Ropotamo 
River). However, since 1950, with the growth of research 
interest, data on the distribution of the species have 
increased significantly. All information about the 
distribution of the species until 1985 is summarized in the 
first edition of the RDB (Spiridonov 1985), where the species 
was assessed as “Rare.” All the species' published data and 
personal observations from 1995 to 2005 were summarized 
in the first Atlas of Breeding Birds in Bulgaria (Iankov 2007). 
This forest species is currently distributed throughout the 
high altitudinal forests of the Rila–Rhodope Massif, Sredna 
Gora Mts., and Balkan Mts., and in low mountains such as 

Strandzha Mtn., East Rhodope Mts., East Balkan Mts. 
(Iankov 2007). According to the Atlas of Breeding Birds in 
Bulgaria, the species was recorded as a breeding in 122 
(10x10 km) UTM squares (Iankov 2007). 

Estimation of the breeding population of the WbW in 
Bulgaria has been 1200–1700 breeding pairs according to 
Iankov (2007) and 700–1100 breeding pairs according to 
Spiridonov et al. (2015). Nevertheless, the information about 
the species’ density in Bulgaria is insufficient – 20 ind./ 1000 
ha in coniferous forests in Pirin Mts. (Simeonov 1975); 2.6–
4.0 pairs/ 1000 ha in West Rhodope Mts. (Shurulinkov et al. 
2012); 2.4 pairs/ 1000 ha in “Bulgarka” Nature Park 
(Shurulinkov et al. 2018); 2.55–15.9 pairs/ 1000 ha in 
“Strandzha” Nature Park (Shurulinkov P., pers. comm.). 
There are three Special Protection Areas (SPAs) of primary 
importance for the WbW in Bulgaria – “Central Balkan” 
(BG0000494), “Strandzha” (BG0002040), and “Sredna Gora” 
(BG0002054). The current estimations of the WbW breeding 
pairs in these SPAs are 100–150 pairs, 60–200 pairs, and 60–
80 pairs, respectively (Kostadinova & Gramatikov 2007). 

The present study aims to determine the change in the 
distribution of the WbW on the territory of Bulgaria and the 
population size and breeding density of the WbW on the 
territory in the three SPAs, which raises the following two 
objectives: 1) to investigate the distribution of the WbW in 
Bulgaria based on a species-specific method; and 2) to 
establish WbW’s population size and breeding density in the 
three of the most important SPAs for the species in Bulgaria: 
“Central Balkan,” “Strandzha” and “Sredna Gora.” 
 
 
Material and Methods 
 
Study area 
The field study was conducted in all of Bulgaria’s mountains. The 
suitable habitats for the species were surveyed with priority. The 
altitude of the surveyed area varied from 0 m in Strandzha Mts. up 
to 900 m in East Balkan Mts. and East Rhodope Mts., and up to 2300
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 m a.s.l. in Rila Mts. and Pirin Mts. Four altitude belts were 
distinguished, the upper parts of which were alpine-type habitats. 
The temperatures vary from one mountain to another, from 20–35 ˚C 
in the summer to -15–10 ˚C in the winter. Habitats encompass all 
significant forest types in Bulgaria – broad-leaved (mainly oak and 
beech dominated), mixed and coniferous forests (Galabov 1982). 
 
Field survey 
The WbW field studies are most effective during the species’ 
breeding season. Thus, we conducted our observations in spring (1 
March – 30 June) and autumn (15 September – 31 October), when the 
second peak of species’ activity is observed. The field survey was 
conducted from 06:00 to 12:00 (local time) (Aubry & Raley 1994, 
Shurulinkov et al. 2012). We sampled known species’ locations as 
well as searching for new ones. In the study participated more than 
20 field experts whose search effort accounted for over 600 field 
person-days To determine the presence of the WbW, the study was 
based on the species-specific research method via direct visual 
observation and a call playback survey (Johnson et al. 1981, 
Resources Inventory Committee 1998, Shurulinkov et al. 2012). We 
visited each UTM square minimum twice, where we used two 
different techniques: 1) A direct visual observation, where the 
researchers walk along randomly selected tracks in suitable habitat, 
watching/listening for individuals, nests, and sounds (tapping and 
calling); 2) Playback techniques, where the researchers walk slowly 
along the track, stopping every 500–700 m, and if the species does 
not react, a playback stimulation is used (Johnson et al. 1981, 
Resources Inventory Committee 1998, Shurulinkov et al. 2012). 

During the study, we visited 300 UTM squares (1,257 UTM 
squares on the territory of Bulgaria), where optimal (335.63 km2) and 
suitable (1643.19 km2) habitats for the WbW were present: vast 
patches of old growth (>70 years) broad-leaved, mixed and 
coniferous forests, with a large volume of deadwood (standing and 
fallen) at different levels of decay; altitudes above 600 m a.s.l. 
(excluding Strandzha Mts., Eastern Balkan Mt,s. and East Rhodope 
Mts.) (Nankinov et al. 1997, Iankov 2007, Shurulinkov et al. 2012, 
Shurulinkov et al. 2015, Gerdzhikov et al. 2018). The exact 
geographical position (x, y) of each observed bird/pair/nest was 
registered using a handheld GPS device with an accuracy of up to 5 
m. 
 
Statistical analyses 
The collected data on the species distribution was integrated into a 
GIS database. FTo compares and identifies trends in distribution, the 
locations of the identified individual,s and their activity in the field 
were intersected with pre-generated UTM grids (10×10 km) with 
ArcGIS 10 software (ESRI 2014). Using a 10×10 km UTM grid, we 
compared the 1995–2005 (based on the Atlas of Breeding Birds in 
Bulgaria) and 2008–2018 (based on our field study) distribution of 
the WbW in Bulgaria. 

Population density calculations were made using the 
presumption that along each track, we could detect the presence of 
the species within  250 m strips on both sides of the track (Fernandez 
& Azkona 1996). During the breeding season (March – June) of 2016 
and 2017, a total of 36 tracks were completed in suitable habitats for 
WbW within the three SPAs – “Central Balkan” (n = 13), 
“Strandzha” (n = 11) and “Sredna Gora” (n = 12). The total length of 
the tracks was 254.4 km, with 193 points used for playback 
stimulation.  

We applied the extrapolation method to calculate the breeding 
pairs in each of the three SPAs. We integrated all tracks with 
calculated breeding density in ArcGIS 10 software (ESRI 2014). 
According to the known habitat requirements of the species 
(Shurulinkov et al. 2012, Gerdzhikov et al. 2018), we compiled the 
information on dominant tree species and the age of the forest in the 
respective forest stands. By extrapolation, based on the total area of 
forest stands covered that meets the habitat requirements (age and 
dominant tree species), we calculated the number of breeding pairs

 in each SPA. Considering the species’ habitat requirements, we 
divided the forests into three categories according to the dominant 
tree species – beech, oak, and coniferous. We also divided the forest 
stands into four classes according to the average age of each forest 
stand: 1–49 years, 50–99 years, 100–149 years, and >150 years. 
 
 
Results 
 
Species distribution 
From 2008–to 2018, we registered the species in 714 localities 
with a total of 781 individuals. The distribution of the WbW 
was studied in 300 out of the 1,257 UTM (10x10 km) squares 
in Bulgaria. The species was registered in 118 squares 
(9.39%). Comparing with the distribution presented in the 
Atlas of Breeding Birds in Bulgaria, we confirmed the 
presence of the WbW in 66 UTM squares; in 57 squares, we 
did not confirm its presence, while we found it for the first 
time in another 52 squares (Figure 1, Table 1). Some 72% of 
all registered localities of the WbW are within Protected 
Areas (national parks, nature parks, and reserves). 
 
Breeding density and breeding population size in SPAs and 
importance for the species. 
We estimated the breeding density and the number of 
breeding pairs of the WbW in three SPAs of importance for 
the species in Bulgaria. Information about the breeding 
density of the species according to age class and the 
dominant tree species in the forest stands is presented in 
Table 2. Based on the obtained breeding density and 
according to the size of the territory of the habitats meeting 
the requirements of the species (Table 2), we estimated the 
total number of the breeding pairs of WbW in the three SPAs 
as follows: SPA “Sredna Gora” – 187, SPA “Strandzha” – 428 
and SPA “Central Balkan” – 287. 
 
 
Discussion 
 
Species distribution 
Comparing the current study results with the data published 
in Iankov (2007), the species distribution trend on a national 
scale ostensibly is stable. However, the WbW distribution 
trends varied at the regional (mountain) scale. We registered 
an increase in the number of squares inhabited by the 
species in only a few mountains, including the Central part 
of Balkan Mts., Eastern Balkan Mts., Sredna Gora Mts., 
Strandzha Mts. We suppose that the wider distribution of 
the species revealed by the current study is due to improved 
research effort and knowledge of the species and does not 
reflect an increase in the WbW population in the mountains. 
This is partially supported by the lack of literature sources 
for these areas. 

The WbW distribution has not changed only in Belasitsa 
Mts. and Osogovo Mts. in the last 10 years. These mountains 
are small, and suitable habitats for the species are limited, 
which determines its rarity and more limited distribution. 

For the first time, official data on the distribution of the 
species in Sakar Mts is provided, but the available habitats 
there are not suitable for the breeding of the species. We 
believe that this mountain serves as a natural corridor for 
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Figure 1. The past and present distribution of the White-backed Woodpecker (D. leucotos) in Bulgaria. Legend: red dots 
– all published locations by UTM grid for the period 1890-2007; yellow dots – squares with published data (1890-
2007) about the distribution of species and confirmed by the current study; blue dots – squares where published data 
is missing and the species was found during the present study; dark grey squares – squares where efforts were made 
to search for the species within the period 2008-2018. 

 
 

Table 1. Distribution of the UTM squares inhabited by the White-backed 
Woodpecker by mountains 

 

Study area 
Past distribution 
(UTM squares) 

Confirmed distribution 
(UTM squares) 

New distribution 
(UTM squares) 

Central Balkan Mts. 21 17 7 
West Balkan Mts. 15 7 4 
East Balkan Mts. 1 1 7 
Strandzha Mts. 16 15 3 
Rila Mts. 14 7 7 
Pirin Mts. 10 3 1 
West Rhodope Mts. 24 6 8 
East Rhodope Mts. 5 2 1 
Sredna Gora Mts. 5 4 8 
Vitosha Mts. 3 1 1 
Belasitsa Mts. 2 2 1 
Osogovo Mts. 1 1 0 
Slavyanka Mts. 1 0 1 
Maleshevska Mts. 1 0 0 
Kamchiyska Mts. 2 0 2 
Sakar Mts. 0 0 1 
Emenski Gorge 1 0 0 
Batova River 1 0 0 

 
 
connecting the subpopulations in Strandzha Mts. and 
Rhodope Mts., further studies are required to prove this 
hypothesis. 

In Rila, the general distribution (number of squares) 
ostensibly remains stable as the unconfirmed localities are 
compensated by the newly discovered locations. However, 
we assume the new localities might result from the increased 

research effort. 
The results indicate a slight decline in the number of 

squares with WbW within Vitosha Mts., West Balkan Mts., 
Slavyanka Mts., and East Rhodope Mts. 

We found the most drastic decrease in the distribution of 
the species in the West Rhodope Mts. (42%) and Pirin Mts. 
(60%). The WbW has been found to nest in monodominant 
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spruce and pine forests in some parts of West Rhodope and 
Pirin Mts in the past (Simeonov 1975, Shurulinkov et al. 
2012). Currently, the species has not been found in spruce 
habitats in the West Rhodope, despite the species-target 
research (Shurulinkov et al. 2015). In the coniferous forests of 
Pirin Mts., the WbW was registered with single localities 
(Shurulinkov & Stoyanov 2003). Some of them are near 
extensive fragments of beech communities. The WbW is 
more of a deciduous forest species, and the coniferous 
forests are unsuitable habitats for it (Scherzinger 1990, 
Grangé 2016). The apparent presence of the species in 
coniferous communities in the past can hypothetically be 

attributed to its higher population size, the saturation of 
optimal deciduous habitats, and the post-breeding dispersal 
of individuals from adjacent deciduous forest stands. On this 
basis, we can speculate that the absence of the species from 
several former localities within the secondary for the WbW 
habitat might indicate a decrease in its abundance, followed 
by a shrinking of the species distribution. We presume that 
the shrink of the distribution and the disappearance of the 
WbW is a consequence of human disturbance and change in 
the suitability of the habitats due to increased human 
presence, various infrastructure projects, and forestry 
management practices. 

 
 

Table 2. Distribution of the density (pairs/ 1000 ha) of the White-backed 
Woodpecker in three areas in Bulgaria according to the age class in every forest 
stand and the dominant tree species and area covered by the habitats. 

 

Zone 
 

Tree species Age class Area (ha) 
Density 

(pairs/1000 ha) 

”Sredna Gora” SPA 

 

Beech 

0-49 4244.91 1.64 
 50-99 5197.67 3.12 
 100-150 13374.30 8.30 
 >150 4887.46 8.50 
 

Oak 

0-49 3715.30 0.00 
 50-99 17729.71 0.00 
 100-150 2325.52 4.93 
 >150 30.83 2.04 

”Strandzha” SPA 

 

Beech 

0-49 2667.15 5.10 
 50-99 2698.33 6.65 
 100-150 4782.26 8.30 
 >150 3605.11 10.38 
 

Oak 

0-49 6638.46 3.78 
 50-99 29904.19 5.23 
 100-150 16385.97 5.55 
 >150 8408.69 5.67 

”Central Balkan” SPA 

 

Beech 

0-49 2550.99 3.64 
 50-99 3279.16 6.89 
 100-150 9494.82 7.73 
 >150 14545.25 12.00 
 

Oak 

0-49 592.57 0.00 
 50-99 987.01 0.00 
 100-150 325.09 0.00 
 >150 0.00 0.00 
 

Coniferous 

0-49 146.02 0.00 
 50-99 155.99 0.00 
 100-150 1172.47 0.00 
 >150 1213.02 6.38 

 
 
Local extinction and shrinking of the distribution of the 
WbW were observed in the low altitudinal parts of the 
country and the territories, such as Lyulin Mts., Emenski 
Gorge, Kamchia River, and Batova River. These areas are far 
from the core subpopulations, and significant alterations to 
the habitats have happened over the last 30 years. 

As in other European studies (Scherzinger 1990, 
Garmendia et al. 2006, Kajtoch et al. 2013), our results show 
that protected areas are the most important for the species. 
Over 70% of all unique localities of WbW during the study 
were found within protected areas – reserves (IUCN 
category I), national parks (IUCN category II), and nature 

parks (IUCN category V) or in close proximity to such. The 
protected areas preserve the natural appearance of the 
habitats by restricting forestry activities and minimization of 
human impact or developing nature-friendly forestry 
practices (e.g., leaving dead and dying trees, keeping 
biotope trees, reducing the intensity of felling, etc.). This 
contributes to limiting the disturbance and increasing the 
amount of dead wood – crucial environmental variables 
determining the presence and abundance of the WbW 
(Czeszczewik & Walankiewicz 2006). However, without the 
protection of the adjacent territories, the importance of the 
protected areas might deteriorate. This has been proved for 
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other woodpecker species. I.e., the creation of “islands” of 
protected areas and the destruction of habitats in 
neighboring territories has led to an 80% decline in the 
population of the three-toed woodpecker in the Bialowieza 
Forest (Wesolowski et al. 2005). 
 
Breeding density and breeding population size in SPAs of 
key importance for the species 
In the studied SPAs, we estimated the highest breeding 
density (up to 12.0 pairs / 1000 ha) of the Lilford’s WbW in 
its range. In comparison, the number of species in the French 
Pyrenees is 3–7 pairs / 1000 ha (Grangé et al. 2002), in the 
Spanish Pyrenees, 2.4–7.5 pairs / 1000 ha (Cárcamo 2016), in 
Slovenia 4–9 pairs / 1000 ha (Denac & Mihelič 2015). 

Previous expert estimations of the breeding pairs in the 
studied SPAs were as follows: SPA “Central Balkan” – 100–
150 pairs (MOEW 2018a), SPA “Strandzha” – 60–200 pairs 
(MOEW 2018b), and SPA “Sredna Gora” – 60–80 pairs 
(MOEW 2018c). The difference between current and 
previous estimations is most probably due to differences in 
the methods used for population size estimation. As 
expected, in SPA "Central Balkan,” we found the highest 
breeding density (12 pairs / 1000 ha) in the oldest (>150 
years) beech stands, explained by the general habitat 
preferences of WbW – old-growth and beech dominated 
forests and low availability of old-growth oak communities 
(3.8%; average 60 yrs.) (Gerdzhikov et al. 2018). On the other 
hand, in SPAs “Strandzha” and “Sredna Gora,” the oak 
forests represent, respectively, 50% and 40% of the SPAs’ 
territories in combination with the highest WbW density in 
beech forests; this result indicates positive selection of beech 
forests from the species. Several studies of the Lilford`s 
WbW have shown that the natural old beech forests are 
crucial for distribution (Grangé et al. 2002, Garmendia et al. 
2006, Kajtoch et al. 2013, Gerdzhikov et al. 2018, Urkijo-
Letona et al. 2020). The presence and relatively high density 
of the species in coniferous communities within the territory 
of SPA "Central Balkan" can be explained by their location – 
they are found between extensive patches of beech-
dominated forests as well as by the habitat quality – old 
natural forests with high deadwood abundance. During the 
study, the WbW was not registered in forest plantations 
inside the studied SPAs. 

 
The study results indicate a decrease in the distribution 

of the WbW in Bulgaria. The species’ current distribution 
includes mainly mountains and foothill areas, but only in 
areas with relatively preserved extensive and old-growth 
forests. The species is relatively common only in Strandzha 
Mts, Central Balkan Mts., and Sredna Gora Mts. The WbW is 
rare in the Rhodope Mts., Pirin Mts, Rila Mts., Western 
Balkan Mts., Eastern Balkan Mts., Slavyanka Mts, Belasitsa 
Mts., and the Western Border Mountains. Compared to the 
past distribution, currently, the WbW has disappeared 
mainly within the secondary for the species – coniferous 
communities from, from some plain and low altitudinal 
areas, where the disturbance of the species and negative 
impacts on its habitats are significant. We suppose that the 
established new localities are due to improved research 
effort and knowledge of the species and do not reflect the 
increase of the WbW population in the mountains. Protected 

areas are the most important for the species’ presence. Over 
70% of all unique localities of WbW during our study were 
within protected areas or in close proximity to such. 
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