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ABSTRACT 

Hybrydization with Lesser Spotted Eagle is widely thought  of as a serious threat to the highly 

endangered and very rare Greater Spotted Eagle in Europe. Both spotted eagle species are 

inhabitng Biebrza Valley in NE Poland and crossbreeding. Species monitoring was performed 

in the Biebrza Valley between 1988 and 2012. Hybrydization dynamics were studied by 

species identification on the basis of visual observations of mates and their nestling. Birds 

were sampled between 1996 and 2012 for genetic identification. 185 samples from 114 broods 

were genotyped by 30 nuclear markers and sexed with molecular method. 

The first confirmed case of hybridization by molecular analysis took place in 1996 and was 

noted in the population each subsequent year. From 2005 onward, backcrossing was also 

noted, however irregularly. Proportion of broods reared by pure Greater Spotted Eagles 



 

 

decreased during study time by nearly 40 %, while hybridization between spotted eagles in 

first and second generations reached almost 50% of broods involving individuals with A. 

clanga genes. Change in  pair composition according to species was found quite frequently 

and caused by hybridization or mate replacement of the rarer species with the more common. 

Males were the sex which changed most frequently (71 %), possibly due to their higher 

mortality.  Overall 13 cases of between-pair species composition change was noted, leading 

mostly to hybridization (61%), but sometimes also to re-establishing of pure A. clanga pairs 

(23%). 
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INTRODUCTION 

Natural hybridization is rather a common phenomenon in nature and may involve at least 10 

% of all animal species (Mallet 2005). Especially birds, which are the group known to 

crossbreed quite frequently – hybridization occurs among 19 % of bird species (Aliabadin & 

Nijman 2007). In birds of prey, this phenomenon may concern from 10 to 46 % of species, 

depending on sub-family (Pierotti & Annett 1993). In eagles particularly, hybridization is 

rather rare and only a few crosses in genus Aquila have been known so far, Lesser Spotted 

Eagle Aquila pomarina (AQP) and Greater Spotted Eagle Aquila clanga (AQC) being the 

only species pair hybridizing regularly in the wild (McCarthy 2006). 

Although many bird species are known to hybridize, there are almost no studies showing 

temporal dynamics of this phenomenon in birds (i.e. Steeves et al. 2010) and very little 

similar data in other vertebrate taxa (i.e. Bettles et al. 2005). However hybridization between 

species can be a dynamic phenomenon leading to extinction of the rarer species (Simberloff 

1995, Rhymer & Simberloff 1996). Mostly such scenarios occured when an alien species was 

introduced and crossbred with native rare species. This is how the Seychelles Turtle Dove 

Streptopelia picturata rostrata was entirely extinguished by hybridization with S. p. picturata 

from Madagascar (Cade 1983).   Similarly Yellow-crowned Parakeet Cyanoramphus auriceps  

forbesi vanished as a species from Chatham Islands due to hybridization with Red-fronted 

Parakeet C. novaezelandiae (Cade 1983).  

Hybridization with self-introduced species can also drive rare species to be critically 

threatened as in case of  New Zealand endemic black stilt Himantopus novaezelandiae 

(Steeves et al. 2010). In many cases crossbreeding of species is effectively supported by 

human-induced declines in native habitat quantity and quality (Allendorf et al. 2001). 

Two simple regularities were found for circumstances facilitating hybridization in birds.Most 

often species crossbreed when their breeding range overlaps (ca. 86 %) 



 

 

(Aliabadin&Nijman2007). Secondly, rare and endangered bird species are more often found 

to crossbreed than others (Hubbs’s principle) (Randler 2002), because of lack of the partners 

of same species. Both conditions are fulfilled in spotted eagles. AQP inhabits central, eastern 

and southern parts of Europe, while AQC occurrence in Europe is restricted to the eastern part 

but species breeds over a vast area of temperate zone of Asia. The overlapping ranges form a 

contact zone, which may reach as much as 1700 km in width or even more (Väli et al. 2010a). 

The second factor,  species rarity is also involved as the AQC is one of the  rarest bird species 

in Europe, with a decreasing population of 810-1110 breeding pairs on this continent (Birdlife 

2013) and “Vulnerable” status on the IUCN red list. The other species – AQP is also quite a 

rare bird, however its population outnumbers greatly AQC in most of countries where 

hybridization occurs. 

It is hard to say whether the frequency of crossing between the two species  intensifies or is it 

rather at stable level? Both sister species are rather young, as have separated from each other 

about 1 million years ago (Seibold et al. 1996), while hybrid  inviability sets around 11-55 

million years in birds (Price &Bouvier 2002). Although the genetic incompatibilities are under 

development (Backström & Väli 2011), hybridization between the species has been possible 

for a long time now. The first such case was noted in 1881 (Löwis 1898), but then for over a 

century very few evidence of this phenomenon were brought to light. Only recently 

hybridization between spotted eagles has been reported in several European countries in 

sympatric part of their ranges: Latvia (Bergmanis et al. 1997), Estonia (Lõhmus & Väli 2001), 

Belarus (Dombrovski 2005), Lithuania (Treinys 2005) and Poland (Meyburg et al. 2005).  

First observations relied on the morphology of nestlings, while in the past few years  

molecular analyses have confirmed the observational evidence (Helbig et al. 2005, Väli et al. 

2010b). Since interspecific spotted eagle hybrids are fertile and can breed successfully (Väli 

2010), also backcrosses constitute the genetic structure of populations in Europe (Väli et al. 



 

 

2010a). Introgressive hybridization belongs to the most important threats to the rare species 

which crossbreed (Rhymer & Simberloff 1996). Genetic extinction of rare species may occur 

as a result of genetic swamping from a more common species (Lande 1998,Wolf et al. 2001). 

This scenario is very probable in the case of the AQC in the hybrid zone. Indeed, the AQC 

population in Estonia is decreasing while the share of hybrids of first and later generations in 

this species population is increasing (Väli et al. 2010a, Väli 2011). This means that the 

hybridization may pose a threat to AQC populations across the broad contact zone and it 

needs to be studied in detail in order to predict the future of this rare species in Europe. 

In Poland AQC is on the western borders of its geographical distribution and is restricted 

mostly to one complex of large marshes – the Biebrza Valley (NE Poland), while AQP is 

much more common in the whole  of eastern and northern Poland (Sikora et al. 2007). 

AQC population in the Biebrza Valley is one of the best studied of this species in the world 

(Maciorowski et al. 2014). Studies on the species distribution with nest searching started here 

in 1988 and have been continued, which makes it the longest demographical study on this 

species. First territory of a mixed pair (male AQP and female AQC) was documented in the 

beginning of the 1980s by photographers (Kłosowski et al. 1991). In early 1990s another case 

of mixed breeding was suspected, but not confirmed (Pugacewicz 1995). Preliminary data on 

ten individuals from Poland suggested a complex genetic structure of spotted eagle population 

in the Biebrza Valley, involving various types of hybrids (Väli et al. 2010a). The aim of this 

study is to reveal the hybridization level of AQC and AQP in the Biebrza Valley, investigate 

its dynamics in the past 20 years and assess the threat this situation poses to the vulnerable 

AQC. Moreover most of hybridization cases are formed by AQC females with AQP males 

(Väli et al. 2010a). Possible reasons (including primary and secondary sex ratio) are being 

discussed in this paper. 

 



 

 

METHODS 

Studies were conducted in the Biebrza Valley (53 30’N, 22 40’E; 1912 km
2
) , the biggest 

complex of low moor wetlands in central Europe. Over half of this area is situated on organic 

grounds (peat). Forests in the Biebrza Valley (over 680 km
2
) include a high share of flooded 

and marshy habitats like alder Alnus (18%) and birch Betula (19%) woodstands (Bosiak 

1991). The greatest characteristic of  the Biebrza Valley is the presence of big areas of 

extensively used grasslands like sedge and reed communities, which are mostly flooded in the 

spring. On the other hand, some areas have been drained and transformed into intensively 

used grasslands, thus changing the vegetation irretrievably and disturbing habitats of such rare 

species as AQC. 

Research on AQC distribution in the Biebrza Valley started in 1988. Because of the huge size 

of the study area and difficulties in conducting research on swamps, the species census was 

full only in 1996. During the species survey all the woodstands appropriate for eagles, 

including single trees on marshes, were searched for nests. The nest survey was completed by 

territory observations. Territories occupied by AQC and mixed pairs were monitored each 

year, while territories occupied by AQP were controlled irregularly (the closest to AQC were 

monitored each year, while the most distant ones every few years). 

Species identification of each bird was based on field observations, photographic 

documentation and collected feathers (from moulting adults and chicks while ringing) of both 

adults and their young. An identification guide was prepared during those studies to determine 

taxonomic position of spotted eagle chicks including AQC, AQP and hybrids based on 

plumage characters. According to this knowledge the key features to distinguish spotted 

eagles and detect hybrids are: pattern of tail, uppertail coverts, shape and size of spots on 

back, head plumage and barring of secondaries (Lontkowski & Maciorowski 2010; see also 

Väli & Lõhmus 2004, Dombrovski 2009). Biometry of chicks, mainly measurements of bill 



 

 

height, served as an additional trait – AQC chicks had their bills bigger than AQP with height 

greater than 20 mm (Väli & Lõhmus 2004, Maciorowski unpubl.). Species identification of 

adults was based on widely acknowledged morphological differences between AQC and AQP 

(Forsman 1991, 1999, Dombrovski 2009), including generally darker character of upperparts 

in AQC, appearance of dark mantle contrasting with pale coverts in AQP with large light spots 

in base of primaries. Also, underparts differ: AQC have uniformly dark underparts with a 

small but distinct crescent in the base of primaries, while AQP underparts are more contrast 

with two broader crescents in the base of primaries. Another characteristic is the number of 

“fingers” and shape of wing tip. Hybrids were distinguished by plumage characters, which 

were abnormal for both species like large whitish nape patch, light trousers (feathers on tibia), 

retaining parts of juvenile plumage in adult birds or a combination of both species features. 

Birds unrecognizable by morphology were always checked by molecular analysis. Additional 

help for identifying adults was alphanumerical color rings, put on the birds while tagging or 

ringing as chicks in nests (see Dravecky et al. 2008 for details of spotted eagle color ringing). 

 

During field studies between 1996 and 2012 spotted eagles feathers were collected for genetic 

analyses (one additional sample gathered also in 1992). Remiges and rectrices from moulting 

adults were collected from nests or in close proximity from them. Fresh contour feathers were 

collected from chicks and trapped adults during nest monitoring and ringing. Only in some of  

the cases were both parents and chicks yearly sampled. The minimum information required to 

establish species pair composition in particular year was to identify the chick species. 

DNA was extracted from tips of freshly collected feathers and from the superior umbilicus of 

moulted feathers (according to Horvath et al. 2005) using DNEasy tissue kit (Qiagen) with 

additional DTT treatment (dithiothreitol) treatment in tissue lysis phase (Taberlet & Bouvet 

1991).In order to assign individuals to species, or to one of the hybrid classes, birds were 



 

 

genotyped by 30 nuclear markers – 22 microsatellites and eight SNP markers as described by 

Väli et al. (2010b). Sex of the chicks were checked in order to investigate primary sex ratio, 

while sex of adults was helpful in investigating the between-pair species changed dynamics. 

Birds were sexed according to Fridolfsson and Ellegren (1999) by amplification of a portion 

of the CHD1 gene and separation of Z- and W-chromosome specific fragments with 2 % 

agarose gel electrophoresis. Amplification with PCR method was conducted as followed: 15 

minutes of initial denaturation at 95ºC, followed by 35 cycles of 30 seconds of denaturation at 

95ºC, 30 seconds of annealing at 50 to 54ºC, 40 seconds of extension at 72ºC, and the final 

extension for 5 minutes at 72ºC. 

In genetic identification, individuals were assigned to groups (AQC, AQP, F1 hybrids, 

backcross AQCF1 hybrid and backcross AQPF1 hybrid, using the combination of results 

of the two independent Bayesian model-based MCMC-simulation approaches, as suggested 

by Väli et al. (2010a and 2010b). We used the programmesNewHybrids1.1 (Anderson & 

Thompson 2002) and Structure 2.2 (Pritchard et al. 2000), which both detect population 

structuring as linkage disequilibrium between unlinked loci and departures of allele 

frequencies from Hardy-Weinberg proportions but use different algorithms for that i.e. they 

give independent decisions on species identity or hybrid origin of individuals. The software 

NewHybrids is developed specifically for identification of various types of hybrids and it 

assigns each individual into a group such as pure species, F1 hybrids or backcrosses to 

parental species. Probabilities were calculated for the five abovementioned groups with 

probability 0.7 as an assignment limit, meaning that individuals with at least one probability 

above 0.7 were assigned into that particular group, while those with all probabilities below 

that limit remained unidentified. The software Structure uses somewhat of a different 

approach. Here, only the probability of belonging to one or another species is calculated for 

each individual. The hybrids have rather equal probabilities of both parental species. In 



 

 

Structure, we used the error rate 0.1 from the expected value, which is most commonly used 

in hybridisation studies. This resulted in the following groups and probability ranges 

(indicated as a probability of recent AQC ancestry): AQP 0 – 0.1; backcross F1 × AQP 0.15 – 

0.35; F1 0.4 – 0.6; backcross F1 × AQC 0.65 – 0.85; AQC 0.9 – 1.0. Individuals having 

probabilities intermediate between the target group and the adjacent groups were treated as 

unidentified according to this analysis. For making conclusions for each breeding pair in a 

particular year all assignments of a nestling and adults (if available) were combined, and the 

most plausible decision was made. Data between 1996-2012 were pooled prior to 

hybridization dynamics analysis to balance the uneven number of samples between years. 

 

RESULTS 

During 1988–2012 species composition of 243 broods (ca. 410 adults and 170 chicks) was 

investigated by morphology of the birds. Samples for molecular analysis were gathered from 

1996 till 2012 and species composition in 114 (n=95 adults, n=90 chicks) broods were 

identified that way.  Concordance of visual and molecular identification of individuals was 

high and reached 95.6 %. Most of discrepancy involved individuals identified as AQC on 

morphology and as AQP by molecular approach. 

First mixed AQC x AQP brood was recorded in 1990 by visual observation as well as in 1996 

from the very first samples gathered for DNA analysis. From 1996 onwards hybridization was 

recorded each year and it was detected in 11–53 % of broods involving A. clanga (Tab. 1). Up 

to five mixed pairs annually were confirmed with DNA investigation (Tab. 2). Later also 

backcrossing, from 2003 to AQP and from 2004 to AQC, was recorded on basis of birds 

morphology (Tab.1). Shortly after that in 2005, molecular analysis confirmed backcrossing of 

both species. Also one case of a probable brood of two hybrids was recorded in 2007 (Tab. 2). 



 

 

Number of mixed pairs increased during the study period pooled into  years 1996–2000, 

2001–2005, 2006–2012 (χ²=15.33, df=2, p<0.001). At the same time numbers of AQC pairs 

were rather stable (χ²=2.94, df=2, p>0.2). At the beginning of the research about 90 % of 

broods involving AQC  consisted of AQC only, while this proportion lowered to only 50 % 

during the study period (Fig. 1).  Half of the territories formed by AQC (mostly pure AQC 

pairs) changed its species composition (confirmed by molecular analysis). In case of 

territories formed by only AQPs, only 27 % changed to pairs involving AQC genes. Numbers 

of mixed pairs were significantly negatively correlated with numbers of pure AQC pairs 

(Pearson, r= -0.66, p=0.004), but not with numbers of AQP pairs (Pearson, r= 0.40, p=0.11). 

Altogether 13 cases of species changing in AQC pairs were confirmed by DNA analysis. 

Changes in species composition were noted mostly due to replacement of one of the mates in 

pair. Males changed in 5 out of 7 recognized changes (confirmed by molecular species 

identification or colour rings). Significant part of it (46 %) drove to decreasing AQC input in 

pair to mixed pairs, backcrosses or pure AQP pairs. Also reverse direction of changes from 

mixed to pure AQC pairs were noted (23 %), or even one case of AQC replacing AQP pair 

was recorded (Tab. 3).  

Sex ratio of chick was studied in order to check if it may affect hybridization through shortage 

of one of the sexes according to Haldane rule (Haldane 1992). Sex of the 69 out of 90 spotted 

eagles chicks from different broods, hatched between 2005 and 2012 succeeded to identify 

with molecular method. Proportion of males and females was equal in AQC and AQP, but in 

hybrids and backcrosses there was noted a small, but insignificant, predominance of females 

(χ²=0.6, df=1, p=0.46) (Tab. 4). Out of 15 chicks of F1 hybrids: 6 were males and 9 were 

females. Out of 4 AQC backcrosses: 3 were males and one was female. In case of 3 AQP 

backcrosses there was one male and 2 females.  



 

 

All cases of mixed pairs with sex of adults identified by molecular method (n=7) were 

comprised of AQC females with AQP males. When an adult in pair was identified as hybrid 

(n=2) or backcross (single cases of AQC and AQP backcrosses) it was always a male. 

 

DISCUSSION 

Population of spotted eagles (mostly AQC) inhabiting Biebrza Valley showed remarkable 

changes during the two decades. The number of pairs consisted of hybridizing AQC and AQP 

increased in the last two decades, together with arising of pairs involving both AQC or AQP 

backcrosses. Now slightly over 50 % of broods involving AQC produce chicks of pure 

species, while at the beginning of the studies this number was about 90 %. The number of 

samples investigated increased during the study period, which may influence the above 

proportion, but rather not the trend in general. 

Changes in between-pair species composition happened quite often, most of it (84 %) drove to 

mixing of both species gene pool while only single cases of replacing pure AQC with AQP 

pairs, and vice versa, were recorded during the whole study period. The AQC population 

suffered more from hybridization, as changes in pair composition occurred twice as often than 

in the AQP. Moreover, negative correlations between number of mixed and AQC pairs suggest 

that the individuals hybridizing comes mostly from AQC pairs which broke up. The same 

correlation was not significant for numbers of AQP and mixed pairs, probably because more 

often the AQP individuals newly pairing with AQC were the surplus, previously non-breeding 

birds. Such hypothesis was at least once confirmed by the observation of colour ringed AQP 

individual in 4
th

 calendar year paired with old AQC female two years after she lost her AQC 

mate. 

There may be a few causes of spotted eagles hybridization in Biebrza Valley. First of all those 

two young sister species are easily able to mix, but hybridization between them was probably 



 

 

rare in the past because of higher numbers of the AQC, and also due to clearer differentiation 

of their habitats. AQC inhabited the primal, wetland habitats, while AQP breed in drier 

habitats with lower vegetation. Transformation of European wetlands caused by drainage and 

agricultural management drove to breakdown of the ecological barrier which prevent 

hybridization (Dombrovski & Ivanovsky 2005, Maciorowski & Mirski 2013). In such 

transformed habitats, previously inhabited only by AQC, hybridization may take place as the 

AQP males are able now to occupy these territories. This assumption finds confirmation in 

indirect evidence like observation of the AQC male arriving at mixed pair territory at the 

beginning of the breeding season before the AQP male. This male was seen copulating with 

AQC female, but after the AQP male (territory owner since few years) arrived, the other male 

draw back. Another similar situation was also observed, when a AQP male occupied newly 

vacated territory and paired with AQC female after she lost her AQC mate. 

Hybridization between spotted eagles, in Biebrza Valley as well as in other populations across 

Europe, most often happened in following pair configuration: AQC female and AQP male 

(Väli et al. 2010a). Benefits connected with reversed size dimorphism hypotheses 

(diversification of food sources, better hunting performance by smaller males, better nest 

guarding and brood heating by bigger female) were already used to explain the matter of this 

phenomenon (Väli et al. 2010a), but in our study we found another possible reason for this 

relation. Frequent change of mates in pairs could be connected with rather unusual, for a large 

raptor, high mortality rates of adults. During the study period 70 % of mate changes involved 

entering of new male in pair, which very often led to hybridization. In most situations of the 

mate changing, the male was the sex that disappeared. As males are generally more bonded to 

territories in raptors (Espie et al. 2004), including spotted eagles, the probability of territory 

abandonment by AQC males is extremely low. The cause of male shortages must be higher 

male-biased mortality in AQC and cannot result from skewed primary sex ratios, as it was 



 

 

found equal in chicks in our study. Probably lower survival rates of males may be caused by 

higher energy expenditures of this sex during the breeding season (feeding first female, then 

chick) (Masman et al. 1985) or by shorter longevity of males in general (however not 

necessary in monogamous species like AQC; Clutton-Brock & Isvaran 2007). Female-skewed 

sex ratios of adults were frequently recorded in numbers of species exhibiting monogamous 

mating system (Donald 2007), but the mechanisms of it are not recognized. Generally sex 

ratios in adult birds were often found skewed, but towards males, in raptors (Ferrer & Hiraldo 

1992, Lambertucci et al. 2012) and other bird species (Donald 2007). Finally higher mortality 

of males may be an artefact caused by random incidents acting not proportionally because of 

small samples of this rare species being investigated. 

Hybridization dynamics in spotted eagles in Biebrza Valley show negative perspectives in the 

light of conservation of the rarer species gene pool. There are only limited data on this issue 

from other parts of the sympatric range of those species but a temporal study in Estonia 

suggested the same. In Estonia the increasing proportion of hybridizing and backcrossing 

pairs was accompanied with the loss of AQC individuals in “pure” and hybridising pairs and 

there with a rapid decline of the AQC population (Väli et al. 2010a, Väli 2011). A survey 

made across the hybridization zone between AQP and AQC showed an advanced process of 

both species crossbreeding in Eastern Europe (Väli et al. 2010a). Although the samples for 

this study were not randomly collected in several populations (morphologically atypical birds, 

i.e. hybrids may be oversampled), there is a clear impact of crossbreeding on AQC population 

gene pool in this part of the species range. The majority of hybridization cases result in 

producing F1 hybrids, but backcrossing to AQP was also very frequent. Single cases of 

breeding of two hybrids were also recorded in Biebrza Valley and Estonia. This suggests that 

the hybridization is ongoing process that last for at least few generations. 



 

 

We suggest that detailed monitoring of spotted eagle pair compositions should be perform in 

European AQC populations to track its further impact on this rare and vulnerable species. 

Both morphological and molecular surveys carried out on spotted eagles showed similar 

results, but mostly in pure species individuals or F1 hybrids. During survey morphological 

identification of adults and chicks is possible, however should be  carried out by experienced 

ornithologists. In the ambiguous cases with suspected presence of backcrossing, molecular 

analysis is needed to asses reliable taxonomical- position of the individual. 

Conservation of AQC gene pool should be carried out by preventing crossbreeding through 

proper habitat management. Drainage of the wetlands should be restrained as the first step to 

prevent AQP from entering the AQC habitats. Restoring natural water regimes as well as high 

and diverse vegetation are also expected in order to re-build the habitat barrier dividing those 

two sister species (Maciorowski & Mirski 2013).  
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AQC 36 8 11 12 11 14 10 12 13 10 10 8 7 6 9 10 10 8 

AQP 44 6 2 13 13 24 19 10 8 8 17 14 26 16 19 21 30 36 

AQCxAQP 3 1 1 2 3 1 3 3 3 3 4 9 7 6 6 5 4 5 

AQCxF1 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1  1 1 

AQPxF1 0 0 0 0 0 0 0 0 1 2 2 2 1 1 1 1 2 1 

n 83 15 14 27 27 39 32 25 25 24 34 34 42 30 36 37 47 51 
 

Table 1. Number of spotted eagle territories investigated each year in Biebrza Valley. AQC – 

Aquila clanga pair, AQP – A. pomarina pair,  AQCxF1 – A. clanga and hybrid pair, AQPxF1 – 

A. pomarina and hybrid pair.  
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Table 2. Number of spotted eagle territories investigated with molecular analysis. AQC – Aq-

uila clanga, AQP – A. pomarina,  AQCxF1 – A. clanga and hybrid pair, AQPxF1 – A. pomari-

na and hybrid pair, F1xF1 – pair of two hybrids.  

  



 

 

 

 

Figure 1. Mean proportion of pure Aquila clanga broods in all studied territories involving in-

dividuals with A. clanga genes. Grey bars stand for pair composition identified according to 

visual observations, black bars represent pair identification by molecular analysis, number of 

samples are given above bars. 

 

Recorded changes Number of cases Share of changes 

A. clanga individual to A. pomarina individual 2 15% 

A. clanga individual to F1 hybrid 2 15% 

A. clanga to A. pomarina backcross 1 8% 

A. clanga pair turned to A. pomarina pair 1 8% 

A. pomarina individual turned to A. clanga 3 23% 

A. pomarina to A. clanga pair 1 8% 

hybrid individual to A. clanga 3 23% 
 

Table 3. Direction of species composition changes detected with molecular analysis in Aquila 

clanga and A. pomarina territories observed year by year during 1996-2012.  

 

Species Males Females 
   

Aquila clanga 13 13 

Aquila pomarina 9 8 

Hybrids and backcrosses 11 15 

Sum 33 36 
 

Table 4. Sex of spotted eagle chicks hatched between 2005-2012 in  the Biebrza Valley. 
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