
1 

 

Supplementary Material 

 

Resolving phylogenetic relationships within Passeriformes based on 

mitochondrial genes and inferring the evolution of their mitogenomes 

in terms of duplications 

Paweł Mackiewicz1*, Adam Dawid Urantówka2, Aleksandra Kroczak1,2, Dorota Mackiewicz1 

*Corresponding author 

Email: pamac@smorfland.uni.wroc.pl 

1 Department of Bioinformatics and Genomics, Faculty of Biotechnology, University of 

Wrocław, 14a Fryderyka Joliot-Curie Street, Wrocław 50-383, Poland. 

2 Department of Genetics, Wroclaw University of Environmental and Life Sciences, 7 

Kozuchowska Street, Wroclaw 51-631, Poland. 

 

 

Phylogeny and evolution of Passeriformes 

1. Introduction 

It was initially assumed that the evolution of passerines was driven by the breakup of 

the southern megacontinent Gondwana as well as the subsequent split and drift of their 

fragments (Barker, et al. 2002; Barker, et al. 2004; Edwards and Boles 2002; Ericson, et al. 

2002; Ericson, et al. 2003). These geological events were supposed to be reflected in the 

passerine diversification and the suborder classification (Ericson, et al. 2002; Ericson and 

Johansson 2003). However, more recent studies based on fossil records postponed the 

diversification of passerines to the beginning of Cenozoic (Claramunt and Cracraft 2015; 

Gibb, et al. 2015; Jarvis, et al. 2014; Mayr 2013; Oliveros, et al. 2019; Prum, et al. 2015; 
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Selvatti, et al. 2017; Selvatti, et al. 2015). Passerines originated most likely in the Australo-

Pacific region and their dispersal and diversification were affected by a number of climatic 

and geologic events, e.g. Oligocene glaciation and inundation of New Zealand (Oliveros, et 

al. 2019). The first lineage branched off from all other passerines grouped into Eupasseres 

was Acanthisitti (or Acanthisittia), which is endemic to New Zealand. This separation was 

previously assumed to be associated with the rupture of Neozelandic plate and was dated to 

the late Cretaceous, ca. 80 Ma (Aggerbeck, et al. 2014; Barker, et al. 2004; Ericson, et al. 

2002; Ericson, et al. 2014) or ca. 78-76 Ma (Pacheco, et al. 2011), but the recent multi-taxon 

and phylogenomic estimations shifted this divergence to later times, ca. 62 Ma, i.e. the early 

Palaeocene (Gibb, et al. 2015), ca. 57-50 Ma, i.e. the late Palaeocene/early Eocene 

(Claramunt and Cracraft 2015; Prum, et al. 2015; Selvatti, et al. 2015) or even ca. 47 Ma, i.e. 

the Middle Eocene (Oliveros, et al. 2019). Most likely, a gene flow could occur for some time 

between New Zealand and Gondwana avian populations until their complete isolation 

(Selvatti, et al. 2015). The split of Eupasseres into two suborders, the Suboscines (or Tyranni) 

and the Oscines (or Passeri) could be associated with the separation of Eastern Antarctica and 

Australia (Claramunt and Cracraft 2015; Selvatti, et al. 2015). The members of the former 

group left on Western Gondwana corresponding to current Antarctica and South America, 

while the latter drifted northwards on the Australian plate. According to the older estimations, 

this divergence occurred in the late Cretaceous, ca. 89-71 Ma (Ericson, et al. 2014; Pacheco, 

et al. 2011), but it is more probable that this diversification occurred in the middle 

Palaeocene, ca. 60 Ma (Gibb, et al. 2015), the early/middle Eocene, ca. 52-47 Ma (Prum, et al. 

2015; Selvatti, et al. 2015) or the middle Eocene, ca. 44 Ma (Oliveros, et al. 2019). The latter 

biogeographic analysis suggested an Eurasian origin of crown suboscines but the dating is still 

compatible with the hypothesis of trans-Antarctic separation of oscines and suboscines 

(Oliveros, et al. 2019). 
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The further biogeographic history of Suboscines is well reflected in the current 

distribution of their two infraorders: Tyrannides, endemic to the New World, i.e. Central and 

South America (Ohlson, et al. 2013), and Eurylaimides, which is widespread in the Old 

World, i.e. Africa, Madagascar and Southeast Asia, but one monotypic family lives in South 

America (Moyle, et al. 2006). Fossils of Eurylaimides were also discovered in Europe (Mayr 

and Manegold 2006). This separation could occur ca. 50 Ma in the early Eocene (Gibb, et al. 

2015) or ca. 46-39 Ma in the middle/late Eocene (Claramunt and Cracraft 2015; Oliveros, et 

al. 2019; Prum, et al. 2015; Selvatti, et al. 2015), i.e. much later than older estimations, ca. 79-

61 Ma in the Cretaceous/Palaeocene boundary (Ericson, et al. 2014; Pacheco, et al. 2011). 

The split of these groups could be associated with the isolation of South America and Africa 

if we assume the New World origin of Eurylaimides (Selvatti, et al. 2017; Selvatti, et al. 

2015) but other studies indicate that this group originated in Eurasia (Moyle, et al. 2006; 

Oliveros, et al. 2019). 

Oscines achieved the greatest evolutionary success covering almost 80% of all 

Passeriformes diversity. Two parvorders, Corvida and Passerida, are traditionally recognized 

in Oscines (Barker, et al. 2002; Barker, et al. 2004; Ericson, et al. 2002; Sibley and Ahlquist 

1990). The evolution of the former has been associated with the Southern hemisphere, while 

the latter with the Northern hemisphere (Selvatti, et al. 2015). Passerida proved to be a 

monophyletic lineage and nested within Corvida, which turned out paraphyletic in molecular 

analyses. In consequence, additional groups were elevated in this classification, such as: Basal 

Oscines, Corvoidea (or core Corvoidea) and Transitional Oscines (or Basal Passerida) (Gibb, 

et al. 2015; Jonsson, et al. 2011; Selvatti, et al. 2015). Basal Oscines are the earliest diverged 

lineages of all Oscines, while Transitional Oscines are sister to Passerida. Both groups also 

turned out paraphyletic and are restricted to the Australian-Oceanian realms. Corvoidea is the 

main monophyletic group of Corvida, which is currently distributed in Eurasia, Africa and 
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Americas. Its diversification and dispersion from Australian region, ca. 22 Ma (Moyle, et al. 

2016), ca. 25.5-28 Ma (Gibb, et al. 2015; Oliveros, et al. 2019; Selvatti, et al. 2015), was 

enabled by a closer connection of Australasia with continental Asia in the Oligocene/Miocene 

and could be associated with the Oligocene glaciation (Oliveros, et al. 2019). Previous 

estimations dated the Corvoidea radiation to the Eocene/Oligocene, ca. 37-32 Ma (Aggerbeck, 

et al. 2014; Jonsson, et al. 2011) or the Eocene, ca. 46-37 Ma (Claramunt and Cracraft 2015; 

Ericson, et al. 2014). 

The Transitional Oscines are considered closely related to Passerida (or Eupasseri) 

(Beresford, et al. 2005; Gibb, et al. 2015; Jonsson, et al. 2011; Jonsson, et al. 2007; Selvatti, et 

al. 2015). The origin of the latter group is still controversial and is explained by two 

hypotheses. One assumes that its Australasian ancestors migrated to continental Asia across 

the Sunda Shelf and next expanded into Africa and the New World (Barker, et al. 2004; 

Johansson, et al. 2008). The other view claims an African origin of this group, from an 

Australian ancestor dispersed directly to Africa across stepping-stones in the southern Indian 

Ocean (Beresford, et al. 2005; Jonsson and Fjeldsa 2006; Jonsson, et al. 2007). Next, 

Passerida dispersed from this continent to Eurasia and the rest of the world. According to the 

results of some researchers, Passerida diverged ca. 30-25 Ma in the late Oligocene, which is 

in agreement with the Asian-first hypothesis (Gibb, et al. 2015; Oliveros, et al. 2019; Selvatti, 

et al. 2015). Much older estimations, ca. 54-44 Ma in the early Eocene or ca. 39 Ma in the 

middle Eocene were obtained by Ericson, et al. (2014) and Claramunt and Cracraft (2015), 

respectively. On the other hand, (Moyle, et al. 2016) estimated the divergence to much later 

time, ca. 22 Ma, i.e. at the beginning of the Miocene. The parvorder Passerida is presently 

very widespread in Eurasia, Africa and two Americas. 
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2. Results and Discussion 

The high-level groups of Passeriformes: Acanthisitti, Suboscines and Oscines, are 

significantly distinguished (Fig. 1, 2, S1 and S2). Acanthisitti is sister to the others 

(Eupasseres) as in other phylogenies. Subgroups of Suboscines, Eurylaimides and Tyrannides 

(divided into Furnarriida and Tyrannida) are also highly supported. The basal position to other 

Oscines is occupied by Menurida followed by Meliphagida as in other analyses (Barker 2014; 

Barker, et al. 2004; Claramunt and Cracraft 2015; Ericson, et al. 2014; Gibb, et al. 2015; 

Moyle, et al. 2016; Oliveros, et al. 2019; Prum, et al. 2015; Selvatti, et al. 2015). The next 

diverged lineage is Corvides. 

2.1. Relationships among Corvides 

Compared with other authors (Aggerbeck, et al. 2014; Barker 2014; Barker, et al. 

2004; Claramunt and Cracraft 2015; Jonsson, et al. 2016; Jonsson, et al. 2011; Moyle, et al. 

2016; Oliveros, et al. 2019; Selvatti, et al. 2015), we also obtained compatible relationships 

for some families classified to Corvides: Rhipiduridae, Monarchidae, Laniidae and Corvidae, 

but we received much higher support by more methods (Fig. S1). However, relationships 

among earlier diverged lineages of Corvides, sensu Aggerbeck, et al. (2014) and Jonsson, et 

al. (2016), are different. All three methods applied by us showed significant (PPMrBayes=1, 

PPPhyloBayes=0.99, aLRT=99, BP=81) grouping of Campephagidae, Oriolidae and Vireonidae. 

Such relationships were not present in other phylogenies but the alternative topologies were 

weakly supported or not at all (Aggerbeck, et al. 2014; Barker, et al. 2004; Jonsson, et al. 

2011; Selvatti, et al. 2015). Jonsson, et al. (2016) obtained better resolved relationships in 

BEAST based on 8 nuclear and 4 mitochondrial markers. In this case, Campephagidae was 

sister to the clade that included, among others, Rhipiduridae, Monarchidae, Laniidae and 

Corvidae, while Oriolidae and Vireonidae were clustered together. In a better supported 
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genome-scale phylogeny (Moyle, et al. 2016; Oliveros, et al. 2019), the Campephagidae 

diverged earlier than Mohouidae, after which the other above-mentioned families diverged. 

The grouping of Oriolidae and Vireonidae was also obtained in other phylogenies 

(Aggerbeck, et al. 2014; Ericson, et al. 2014; Jonsson, et al. 2011; Moyle, et al. 2016; 

Oliveros, et al. 2019; Selvatti, et al. 2015) but not always with high support. In our 

phylogenetic analyses, these families were, however, not clustered, similarly to Barker, et al. 

(2004) and Claramunt and Cracraft (2015). However, it was not highly supported either. 

Mohoua, a representative of Mohouidae, has also an incompatible position among 

various authors. In all three trees obtained by us, it was sister (with PPMrBayes=0.98, 

PPPhyloBayes=0.93, aLRT=72, BP=61) to the clade including Rhipiduridae, Monarchidae, 

Laniidae and Corvidae, which was highly supported (Fig. S1). According to Moyle, et al. 

(2016) and Oliveros, et al. (2019), Mohoua evolved after Campephagidae and before the 

divergence of the mentioned families. In the phylogeny based on 1 mitochondrial and 4 

nuclear markers (Jonsson, et al. 2011), Mohouidae is very poorly grouped with 

Campephagidae, while in a phylogeny based on 5 mitochondrial and 4 nuclear genes (Selvatti, 

et al. 2015), insignificantly with Oriolidae and Vireonidae. On the other hand, Aggerbeck, et 

al. (2014) obtained the basal position of Mohoua in relation to the other families mentioned 

above, which was highly supported in the MrBayes tree based on 22 nuclear loci. Such 

position was also received by Claramunt and Cracraft (2015), but they did not provide support 

values. A further study is necessary to solve this disagreement. 

2.2. Relationships involving Transitional Oscines 

The sister lineage to Corvides is maximally supported and includes parvorder 

Passerida as well as several lineages diverged earlier and described under the common name 

Transitional Oscines (Aggerbeck, et al. 2014; Barker 2014; Jonsson, et al. 2011; Selvatti, et 

al. 2015). The phylogenetic position of the Transitional Oscines is not consistent across many 
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analyses. The earliest diverged lineage in IQ-TREE and MrBayes trees received by us 

includes members of Melanocharitidae, as well as the clade of Notiomystidae and Callaeidae 

(Fig. S1). In turn, the PhyloBayes tree has Callaeidae branched off first followed by the 

lineage containing Notiomystidae and Melanocharitidae. However, none of these relationships 

are highly supported. Nevertheless, all three phylogenetic trees demonstrated consistently, 

with high support PP≥0.98 and aLRT≥97 values, the subsequent divergence of Petroicidae 

and Picathartidae. Members of Melanocharitidae, Notiomystidae, Petroicidae and 

Picathartidae included in the mitogenomic phylogenies received by Barker (2014) also 

showed relationships described above in most approaches applied. The close relationship 

between Notiomystidae and Callaeidae is also present in the trees calculated by Selvatti, et al. 

(2015) and Oliveros, et al. (2019), but Melanocharitidae is clustered with the rest Transitional 

Oscines and Passerida. The arrangement of Petroicidae and Picathartidae is the same in 

Selvatti, et al. (2015) as in our trees, too. Unfortunately, these parts of the tree are not well 

supported. In phylogenies based on much smaller number of markers and much weaker 

supported, Picathartidae diverged earlier than Petroicidae (Barker, et al. 2004; Beresford, et 

al. 2005; Jonsson, et al. 2011) or had a common origin (Jonsson, et al. 2007). The clade 

grouping members of this families is better supported (BP > 70%) in phylogenomic study by 

Moyle, et al. (2016) and Oliveros, et al. (2019). 

The closer relationship of Petroicidae or Picathartii to Passerida has interesting 

implications for determination of biogeographic origin of the latter. One hypothesis supported 

by the common grouping of Passerida with Australasian Petroicidae claims that continental 

Asia was firstly inhabited by emerging Passerida (Barker, et al. 2002; Barker, et al. 2004; 

Johansson, et al. 2008). On the other hand, the close connection of Passerida and Picathartii 

indicates that Africa was the place of origin (Beresford, et al. 2005; Jonsson and Fjeldsa 2006; 

Jonsson, et al. 2007). However, not all members of Picathartii live in Africa. Eupetes 
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macrocerus inhabits Southeast Asia and is placed in phylogenetic trees among African 

members of Picathartii, which does not exclude the first hypothesis completely. Eupetes can 

represent a relic lineage that was previously much more widespread in Southeast Asia, while 

Africa was inhabited later independently. In agreement with that, the recent estimations of 

divergence time among Passerida indicate that the crossing from Australia to Africa by the 

potential ancestor of Passerida could not be easy because a putative dispersal corridor across 

the southern Indian Ocean did not already exist (Moyle, et al. 2016; Selvatti, et al. 2015). 

More probable is a direct dispersal from Australia to Asia via island chains, which occurred 

due to an uplift in the Wallacea region (Oliveros, et al. 2019). Additional analyses including 

more representatives of Transitional Oscines are required to verify these hypotheses from a 

phylogenetic point of view. 

2.3. Relationships among Passerida 

Three main groups of Passerida are traditionally recognized: Passeroidea, 

Muscicapoidea and Sylvioidea (Ericson and Johansson 2003; Sibley and Ahlquist 1990). 

Nabholz, et al. (2010) separated also the fourth lineage belonging in the other classifications 

to Sylvioidea and represented by Paridae, which can correspond to Paroidea, proposed by 

Alstrom, et al. (2014) and including additionally Remizidae, as well as Hyliotidae and 

Stenostiridae in Boyd’s classification (Boyd 2016). Alstrom, et al. (2014) and Boyd (2016) 

split also Muscicapoidea (sensu lato) into four superfamilies: (core) Muscicapoidea, 

Certhioidea, Bombycilloidea and Reguloidea. The phylogenetic relationships between these 

groups differ depending on the authors. 

Johansson, et al. (2008) obtained the basal position of Passeroidea, next diverged 

Paroidea (including, however, Regulidae) and the clade of Muscicapoidea and Sylvioidea in a 

three-nuclear marker phylogeny. Bombycillidae had an unresolved position. In their 

phylogeny based on different set of markers (1 mitochondrial and 5 nuclear ones), 



9 

 

Passeroidea occupied the same position, but the next evolved lineage was Muscicapoidea 

(now including Regulidae) and Sylvioidea grouped with Paroidea members. However, only 

the latter grouping was significantly supported with PP=0.98. The similar relationships, but 

better resolved, are presented by Alstrom, et al. (2014) based on six markers (2 mitochondrial 

and 4 nuclear). Sylvioidea and all families classified to Paroidea by Boyd (2016) are clustered 

with PP=1 and BP=85. However, the highly supported clade including Muscicapoidea, 

Certhioidea, Bombycilloidea and Spalaeornis is weakly grouped with Sylvioidea+Passeroidea 

and does not contain Reguloidea whose sisterhood to all above-mentioned groups is also 

poorly supported. 

The tree based on 12 mitochondrial protein-coding genes is characterized by the 

following order of branching: Muscicapoidea, Paroidea, and Sylvioidea grouped with 

Passeroidea (Nabholz, et al. 2010). The first two groups were, however, represented only by 

one species. The highest support was obtained for Sylvioidea+Passeroidea (PP=1) as well as 

the clade including the latter group and Passeroidea (PP=0.99), although, by only one out of 

six approaches. A similar relationships were received by Wu, et al. (2015) based on 12S 

rRNA, but members of Paroidea did not form a monophyletic clade and were mixed within 

Sylvioidea or even Muscicapoidea. The BP support of Sylvioidea+Passeroidea was at best 

only 71. 

Our three trees are similar to that based on mitogenomes and obtained by Gibb, et al. 

(2015) and most approaches applied by Barker (2014), but are better resolved (Fig. 1, 2 and 

S1). Two significantly supported groups of Passerida can be recognized. One of them (PPs=1, 

aLRT=99, BP=79) includes Sylvioidea (sensu stricto) and Paroidea, which is represented by 

Hyliotidae, Paridae and Remizidae. Sylvioidea and Paroidea are also well defined groups with 

PPs≥0.99, aLRT≥97 and BP≥80. The second significant group (with PPs=1, aLRT=100, 

BP=95) comprises monophyletic Passeroidea with all four support values maximal and 
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monophyletic Muscicapoidea (sensu lato) with PPMrBayes=1, PPPhyloBayes=0.89, aLRT=97 and 

BP=82. The latter clade contains members of Certhioidea (Sittidae, Troglodytidae), 

Bombycilloidea (Bombycillidae, Mohoidae), core Muscicapoidea (Sturnidae, Muscicapidae, 

Turdidae) and Reguloidea (Regulidae). Bombycilloidea and Reguloidea are significantly 

grouped together (PPMrBayes=1, PPPhyloBayes=0.97, aLRT=98, BP=74). 

The relationships between these four groups of Passerida are congruent with those of 

Barker, et al. (2004) based on two RAG genes, in which Paroidea (Paridae and Remizidae) 

were very highly supported by three methods, and Paroidea+Sylvioidea by Bayesian approach 

(PP≥0.95). The two main groups obtained by us, i.e. Paroidea+Sylvioidea and 

Passeroidea+Muscicapoidea (sensu lato) were also inferred in the 1156-nuclear gene 

phylogeny (Claramunt and Cracraft 2015), but support values were not presented. However, 

these groups received maximal support in phylogenomic analyses by Moyle, et al. (2016) and 

>70% BP by (Oliveros, et al. 2019), but the clade of Hyliotidae (and Stenostiridae) was 

placed at the base to other members of Paroidea and Sylvioidea, and did not cluster with the 

clade of Paridae and Remizidae as in our trees (PPMrBayes=1, PPPhyloBayes=0.99, aLRT=97, 

BP=88). These phylogenomic studies provided the same relationships among families of 

Muscicapoidea (sensu lato) as our results except for Regulidae, which clustered with 

Certhioidea members with differentiated support (BP<70%, PP=1). The two main groups of 

Passerida were also inferred in the 7-nuclear gene tree, but with poor support (Ericson, et al. 

2014), as well as in the multi-taxa phylogeny based on 5 mitochondrial and 4 nuclear genes 

(Selvatti, et al. 2015), where Paroidea+Sylvioidea were supported with BP=83, while 

Passeroidea+Muscicapoidea (sensu lato) with BP=62. However, the position of Stenostiridae 

and Regulidae was not well resolved. The former was sister to Paroidea+Sylvioidea and the 

latter sister to Passeroidea+Muscicapoidea (sensu lato). The relationships between Passerida 

inferred in our study are also present in the global bird phylogeny using 259 nuclear genes 
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(Prum, et al. 2015). Although the groups in the question are not represented by many taxa, all 

nodes referring to Passerida received the highest posterior probability. In the light of our and 

other results, we can state that the partition of Passerida into Paroidea+Sylvioidea and 

Passeroidea+Muscicapoidea (sensu lato) is currently the most probable. 

The group of New World Nine-Primaried Oscines (Fuchs, et al. 2012; Sibley and 

Ahlquist 1990) is nested within other Passeroidea (Fig. 1, 2 and S1). This assemblage is 

monophyletic, but only one tree, calculated in PhyloBayes, provided the highest support 

PP=1. The PP in MrBayes tree is 0.9 and bootstrap percentage in IQ-TREE, only 58. In the 

maximum likelihood tree calculated by Selvatti, et al. (2015), this group was much better 

supported (BP=96). 

The relationships at lower taxonomic levels in phylogenetic trees received by us are 

well resolved and three approaches produced consistent topology (Fig. 1, 2 and S1). However, 

we also found some genera and families non-monophyletic, which suggests that their 

nomenclature and taxonomy should be revised. In agreement with others (Gibb, et al. 2015; 

Oliveros, et al. 2019; Selvatti, et al. 2015), our phylogenetic analyses showed that Callaeidae 

and Petroicidae classified to one superfamily Callaeoidea by Boyd (2016) are not significantly 

clustered together. Therefore, this superfamily should be revised. Passer ammodendri is 

grouped in the IQ-TREE phylogeny with other members of its genus, but in the Bayesian 

trees it is placed unexpectedly among Emberiza. This inconsistent placement may result from 

contamination or misassembly of its mitochondrial genome. We found that 22 subsequent 

genes in the region from 2719 bp to 9972 bp show greater similarity to the sequences from 

Emberiza than from Passer, while the control region and 14 genes in other regions (1-2718 bp 

and 9974-16782 bp) are more similar to Passer. Therefore, the sequence of this genome 

should be verified. 
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3/0.83/1/94/57

3/1/1/100/100

3/1/1/96/94

3/1/1/100/100

2/1/-/98/89

3/1/1/100/97

3/1/1/100/100

3/1/1/100/100 Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae
3/1/1/100/100 Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

3/1/1/100/100

3/1/1/100/100 Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae
3/1/1/100/100 Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae
3/1/1/100/100 Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

3/1/1/97/95

3/1/0.99/94/89 Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

3/1/1/100/100

3/1/1/100/100 Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

2/0.90/1/-/58

2/0.90/1/-/58

3/1/1/100/100

3/1/1/100/100

3/1/0.69/66/52

2/1/-/-/-

3/1/1/100/100 Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae
3/1/1/100/100 Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae
3/1/1/100/100 Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae
3/1/1/100/100 Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae
3/1/1/100/100 Emberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

2/0.90/1/-/54

2/0.90/1/-/58

2/0.90/1/-/58

3/1/0.99/100/100 Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, Passerellidae

3/1/1/99/100

3/1/1/99/97

3/1/0.51/99/53

3/1/1/100/100

3/1/1/100/100 Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

2/0.97/-/86/-

3/1/0.98/94/76 Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/0.98/94/65

3/1/1/98/71

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/0.99/-/68/61

3/1/0.93/96/80

3/1/1/100/95

3/0.98/0.99/71/61

3/1/1/99/98

3/1/1/100/100

3/1/1/100/100 Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

3/1/1/100/100

3/1/0.58/94/89 Chlorodrepanis stejnegeri, Fringillidae

Chlorodrepanis flava, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Magumma parva, Fringillidae
3/1/0.99/93/67 Pseudonestor xanthophrys, Fringillidae

Hemignathus wilsoni, Fringillidae

Psittirostra psittacea, Fringillidae
3/1/1/100/100 Drepanis coccinea, Fringillidae

Himatione sanguinea, Fringillidae

Akialoa obscura, Fringillidae
3/1/1/100/100 Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

3/1/1/100/100

3/1/1/100/100 Carpodacus sibiricus, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus erythrinus, Fringillidae

3/1/0.99/92/67

3/1/1/100/100

3/1/1/100/100 Leucosticte brandti, Fringillidae

Leucosticte arctoa, Fringillidae

Bucanetes mongolicus, Fringillidae
3/1/1/100/100 Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

3/1/1/100/100

3/1/1/100/100

3/1/0.99/97/93

3/1/1/98/97

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Spinus spinus, Fringillidae

Spinus pinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae
3/1/1/100/100 Loxia curvirostra, Fringillidae

Acanthis flammea, Fringillidae
3/1/1/100/100 Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae
3/1/1/100/100 Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

3/1/1/100/100

3/1/1/100/100 Eophona personata, Fringillidae

Eophona migratoria, Fringillidae
3/1/1/100/100 Coccothraustes vespertinus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

2/0.90/1/-/58

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/-/52 Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae
3/1/1/100/100 Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae
3/1/1/100/100 Passer domesticus, Passeridae

Passer montanus, Passeridae

3/1/1/100/100

3/1/1/100/100

2/1/-/99/96 Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae
2/1/-/97/94 Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

3/1/0.97/95/92

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/99/100

3/1/1/95/99

2/-/-/-/51 Lonchura nigerrima, Estrildidae

Lonchura forbesi, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

3/1/1/99/100

3/0.99/0.98/86/87 Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

3/1/1/98/98

3/1/1/100/100

3/-/-/-/58 Lonchura nevermanni, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae
3/1/1/99/98 Lonchura oryzivora, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

3/1/1/100/100

2/0.63/-/-/52 Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

3/1/0.89/97/82

3/1/0.99/82/71

3/1/1/100/100

3/1/1/100/99

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

2/0.50/-/-/-

3/1/1/100/100

3/1/1/100/100 Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

3/1/1/100/100

3/1/1/100/100

3/1/1/93/91

3/1/1/98/98

3/0.87/0.93/57/56 Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae
3/0.88/0.99/89/56 Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae
3/1/1/100/100 Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae
3/1/1/94/93 Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

3/1/1/100/97

3/1/1/100/100

3/1/1/100/100 Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

3/1/0.97/98/74

3/1/1/100/100 Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae
3/1/1/100/100 Regulus calendula, Regulidae

Regulus regulus, Regulidae

3/1/1/99/79

3/1/1/100/80

3/1/1/100/100

3/0.94/0.77/-/-

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/99/99

3/1/0.99/87/82 Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae
3/1/1/100/100 Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

3/1/0.94/59/59

3/1/1/100/100

3/1/1/100/100 Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

3/1/1/100/100

3/1/1/100/100 Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

2/0.99/0.51/-/-

3/1/0.98/76/65 Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae
3/1/1/100/100 Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

3/1/1/100/100

3/1/1/100/100

2/-/0.77/54/61

3/1/1/100/100

3/1/1/100/100 Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae
3/1/1/100/100 Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae
3/1/1/100/100 Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

3/1/1/97/65

3/1/0.82/98/68

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae
3/1/1/100/100 Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

3/1/1/78/78

3/1/1/100/100

3/1/1/99/98 Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

3/1/1/100/100

3/1/1/100/100 Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

3/1/1/100/100

3/1/0.51/97/93

3/1/1/100/100

3/1/1/100/100 Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

3/1/0.96/100/92

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Aegithalos glaucogularis, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae
3/1/1/100/100 Aegithalos fuliginosus, Aegithalidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae
3/1/1/100/100 Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

2/0.99/-/73/-

3/1/1/100/100 Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae
3/1/1/100/100 Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

3/1/0.99/97/88

3/1/1/97/95

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/0.86/90/86

3/1/1/100/100

3/1/1/100/100 Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae
3/1/1/100/100 Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

3/1/1/100/100

3/1/1/84/81

3/0.74/0.80/-/50

3/1/1/100/100 Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

3/1/1/100/100

3/1/1/100/100

3/1/0.86/96/59

3/0.98/0.80/-/-

3/1/1/100/100 Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

3/1/1/100/100

3/1/1/99/97

3/1/1/100/100 Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae
3/1/1/100/100 Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

2/0.84/-/-/-

2/0.54/-/-/-

3/1/1/100/100

3/1/1/100/100 Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

3/1/1/100/100

3/0.98/0.93/72/61

3/1/1/100/100

3/1/1/98/98

3/1/1/99/99

3/1/1/100/100

3/1/1/100/100

2/1/-/-/56

3/1/1/100/96

3/0.99/0.73/62/-

3/1/1/100/100

3/1/1/100/100

3/1/0.99/99/99

3/1/1/98/99

3/1/1/100/100

3/1/1/100/100 Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae
3/1/1/100/100 Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

3/1/1/99/99

3/1/1/100/100

2/0.96/0.95/-/- Corvus ruficollis, Corvidae

Corvus corax, Corvidae

Corvus cryptoleucus, Corvidae
3/1/1/100/100 Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae
3/1/0.72/90/59 Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae
3/1/1/100/100 Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

3/1/0.99/99/81

3/1/1/100/100 Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae
3/0.89/0.63/-/- Vireo olivaceus, Vireonidae

Pericrocotus ethologus, Campephagidae

Passeri
(Oscines)

Malaconotoidea
Orioloidea
Mohouoidea

3/1/1/100/100

3/1/0.99/93/89

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

3/1/1/100/100

3/1/1/93/91

3/1/1/100/100

3/1/1/99/97 Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae
3/1/1/100/100 Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae
3/1/1/100/100 Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

3/1/1/100/100

3/1/1/100/100

2/0.65/0.99/-/- Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae
3/1/1/100/100 Xenicus yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Traversia lyalli, Acanthisittidae

3/1/1/100/100

3/1/1/100/100

2/0.77/-/52/61 Coracopsis vasa

Myiopsitta monachus

Psittacus erithacus

Nymphicus hollandicus

Nestor notabilis

Acanthisitti

Tyrannida Tyranni
(Suboscines)

Psittaciformes

Furnariida Tyrannides
Eurylaimides

Meliphagida
Menurida

Corvoidea

Melanocharitoidea

Callaeoidea

Picathartoidea

Paroidea

Sylvioidea

Reguloidea
Bombycilloidea
Certhioidea

Muscicapoidea
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Boyd (2016) other

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/0.98/0.99/97/-

3/0.98/0.98/98/65

3/1/1/99/79

3/1/1/100/95

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

2/0.90/1/-/58

2/0.90/1/-/58

2/0.90/1/-/58

3/1/1/100/100

3/1/1/100/100

3/0.51/0.99/-/-

2/0.79/0.99/-/-

3/0.83/1/94/57

3/1/1/100/100

3/1/1/96/94

3/1/1/100/100

2/1/-/98/89

3/1/1/100/97

3/1/1/100/100

3/1/1/100/100 Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae
3/1/1/100/100 Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

3/1/1/100/100

3/1/1/100/100 Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae
3/1/1/100/100 Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae
3/1/1/100/100 Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

3/1/1/97/95

3/1/0.99/94/89 Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

3/1/1/100/100

3/1/1/100/100 Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

2/0.90/1/-/58

2/0.90/1/-/58

3/1/1/100/100

3/1/1/100/100

3/1/0.69/66/52

2/1/-/-/-

3/1/1/100/100 Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae
3/1/1/100/100 Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae
3/1/1/100/100 Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae
3/1/1/100/100 Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae
3/1/1/100/100 Emberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

2/0.90/1/-/54

2/0.90/1/-/58

2/0.90/1/-/58

3/1/0.99/100/100 Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, Passerellidae

3/1/1/99/100

3/1/1/99/97

3/1/0.51/99/53

3/1/1/100/100

3/1/1/100/100 Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

2/0.97/-/86/-

3/1/0.98/94/76 Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/0.98/94/65

3/1/1/98/71

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/0.99/-/68/61

3/1/0.93/96/80

3/1/1/100/95

3/0.98/0.99/71/61

3/1/1/99/98

3/1/1/100/100

3/1/1/100/100 Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

3/1/1/100/100

3/1/0.58/94/89 Chlorodrepanis stejnegeri, Fringillidae

Chlorodrepanis flava, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Magumma parva, Fringillidae
3/1/0.99/93/67 Pseudonestor xanthophrys, Fringillidae

Hemignathus wilsoni, Fringillidae

Psittirostra psittacea, Fringillidae
3/1/1/100/100 Drepanis coccinea, Fringillidae

Himatione sanguinea, Fringillidae

Akialoa obscura, Fringillidae
3/1/1/100/100 Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

3/1/1/100/100

3/1/1/100/100 Carpodacus sibiricus, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus erythrinus, Fringillidae

3/1/0.99/92/67

3/1/1/100/100

3/1/1/100/100 Leucosticte brandti, Fringillidae

Leucosticte arctoa, Fringillidae

Bucanetes mongolicus, Fringillidae
3/1/1/100/100 Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

3/1/1/100/100

3/1/1/100/100

3/1/0.99/97/93

3/1/1/98/97

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Spinus spinus, Fringillidae

Spinus pinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae
3/1/1/100/100 Loxia curvirostra, Fringillidae

Acanthis flammea, Fringillidae
3/1/1/100/100 Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae
3/1/1/100/100 Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

3/1/1/100/100

3/1/1/100/100 Eophona personata, Fringillidae

Eophona migratoria, Fringillidae
3/1/1/100/100 Coccothraustes vespertinus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

2/0.90/1/-/58

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/-/52 Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae
3/1/1/100/100 Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae
3/1/1/100/100 Passer domesticus, Passeridae

Passer montanus, Passeridae

3/1/1/100/100

3/1/1/100/100

2/1/-/99/96 Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae
2/1/-/97/94 Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

3/1/0.97/95/92

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/99/100

3/1/1/95/99

2/-/-/-/51 Lonchura nigerrima, Estrildidae

Lonchura forbesi, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

3/1/1/99/100

3/0.99/0.98/86/87 Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

3/1/1/98/98

3/1/1/100/100

3/-/-/-/58 Lonchura nevermanni, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae
3/1/1/99/98 Lonchura oryzivora, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

3/1/1/100/100

2/0.63/-/-/52 Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

3/1/0.89/97/82

3/1/0.99/82/71

3/1/1/100/100

3/1/1/100/99

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

2/0.50/-/-/-

3/1/1/100/100

3/1/1/100/100 Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

3/1/1/100/100

3/1/1/100/100

3/1/1/93/91

3/1/1/98/98

3/0.87/0.93/57/56 Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae
3/0.88/0.99/89/56 Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae
3/1/1/100/100 Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae
3/1/1/94/93 Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

3/1/1/100/97

3/1/1/100/100

3/1/1/100/100 Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

3/1/0.97/98/74

3/1/1/100/100 Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae
3/1/1/100/100 Regulus calendula, Regulidae

Regulus regulus, Regulidae

3/1/1/99/79

3/1/1/100/80

3/1/1/100/100

3/0.94/0.77/-/-

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/99/99

3/1/0.99/87/82 Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae
3/1/1/100/100 Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

3/1/0.94/59/59

3/1/1/100/100

3/1/1/100/100 Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

3/1/1/100/100

3/1/1/100/100 Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

2/0.99/0.51/-/-

3/1/0.98/76/65 Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae
3/1/1/100/100 Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

3/1/1/100/100

3/1/1/100/100

2/-/0.77/54/61

3/1/1/100/100

3/1/1/100/100 Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae
3/1/1/100/100 Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae
3/1/1/100/100 Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

3/1/1/97/65

3/1/0.82/98/68

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae
3/1/1/100/100 Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

3/1/1/78/78

3/1/1/100/100

3/1/1/99/98 Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

3/1/1/100/100

3/1/1/100/100 Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

3/1/1/100/100

3/1/0.51/97/93

3/1/1/100/100

3/1/1/100/100 Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

3/1/0.96/100/92

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Aegithalos glaucogularis, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae
3/1/1/100/100 Aegithalos fuliginosus, Aegithalidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae
3/1/1/100/100 Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

2/0.99/-/73/-

3/1/1/100/100 Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae
3/1/1/100/100 Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

3/1/0.99/97/88

3/1/1/97/95

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/0.86/90/86

3/1/1/100/100

3/1/1/100/100 Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae
3/1/1/100/100 Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

3/1/1/100/100

3/1/1/84/81

3/0.74/0.80/-/50

3/1/1/100/100 Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

3/1/1/100/100

3/1/1/100/100

3/1/0.86/96/59

3/0.98/0.80/-/-

3/1/1/100/100 Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

3/1/1/100/100

3/1/1/99/97

3/1/1/100/100 Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae
3/1/1/100/100 Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

2/0.84/-/-/-

2/0.54/-/-/-

3/1/1/100/100

3/1/1/100/100 Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

3/1/1/100/100

3/0.98/0.93/72/61

3/1/1/100/100

3/1/1/98/98

3/1/1/99/99

3/1/1/100/100

3/1/1/100/100

2/1/-/-/56

3/1/1/100/96

3/0.99/0.73/62/-

3/1/1/100/100

3/1/1/100/100

3/1/0.99/99/99

3/1/1/98/99

3/1/1/100/100

3/1/1/100/100 Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae
3/1/1/100/100 Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

3/1/1/99/99

3/1/1/100/100

2/0.96/0.95/-/- Corvus ruficollis, Corvidae

Corvus corax, Corvidae

Corvus cryptoleucus, Corvidae
3/1/1/100/100 Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae
3/1/0.72/90/59 Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae
3/1/1/100/100 Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

3/1/0.99/99/81

3/1/1/100/100 Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae
3/0.89/0.63/-/- Vireo olivaceus, Vireonidae

Pericrocotus ethologus, Campephagidae

Passeri
(Oscines)

Malaconotoidea
Orioloidea
Mohouoidea

3/1/1/100/100

3/1/0.99/93/89

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100

3/1/1/100/100 Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

3/1/1/100/100

3/1/1/93/91

3/1/1/100/100

3/1/1/99/97 Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae
3/1/1/100/100 Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae
3/1/1/100/100 Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

3/1/1/100/100

3/1/1/100/100

2/0.65/0.99/-/- Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae
3/1/1/100/100 Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Traversia lyalli, Acanthisittidae

3/1/1/100/100

3/1/1/100/100

2/0.77/-/52/61 Coracopsis vasa

Myiopsitta monachus

Psittacus erithacus

Nymphicus hollandicus

Nestor notabilis

Acanthisitti

Tyrannida Tyranni
(Suboscines)

Psittaciformes

Furnariida Tyrannides
Eurylaimides

Meliphagida
Menurida

Corvoidea

Melanocharitoidea

Callaeoidea

Picathartoidea

Paroidea

Sylvioidea

Reguloidea
Bombycilloidea
Certhioidea

Muscicapoidea
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Figure S1. The consensus cladogram of three trees obtained in MrBayes, PhyloBayes and IQ-TREE based 
on passerine mitogenomic genes. Representatives of Psittaciformes were used as an outgroup. The values 
at nodes, in the following order N/MB/PB/SH/BP, indicate: the number of trees containing a given node (N), 
posterior probabilities found in MrBayes (MB) and PhyloBayes (PB) as well as SH-aLRT (SH) and non-
parametric bootstrap (BP) percentages calculated in IQ-TREE. The posterior probabilities < 0.5 and the 
percentages < 50% were omitted or indicated by a dash “-“. Two classification systems of Passeriformes at 
the medium taxonomic level were presented. B. Osc. – Basal Oscines; Trans. Osc. – Transitional Oscines.



0.1

Melanocorypha mongolica, Alaudidae

Corvus moriorum, Corvidae

Chloris sinica, Fringillidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Pyrrhocorax graculus, Corvidae

Henicorhina leucosticta, Troglodytidae

Megalurus punctatus, Locustellidae

Corvus moriorum antipodum, Corvidae

Arremon aurantiirostris, Passerellidae

Nucifraga columbiana, Corvidae

Crithagra dorsostriata, Fringillidae

Garrulax canorus, Leiothrichidae

Garrulus glandarius, Corvidae

Anthus hodgsoni, Motacillidae

Sinosuthora webbiana, Paradoxornithidae

Tachycineta thalassina, Hirundinidae

Spinus psaltria, Fringillidae

Loxops caeruleirostris, Fringillidae

Yuhina diademata, Zosteropidae

Montifringilla ruficollis, Passeridae

Petroica phoenicea, Petroicidae

Scytalopus magellanicus, Rhinocryptidae

Emberiza aureola, Emberizidae

Corvus ruficollis, Corvidae

Lanius sphenocercus sphenocercus, Laniidae

Traversia lyalli, Acanthisittidae

Emberiza sulphurata, Emberizidae

Drepanis coccinea, Fringillidae

Sitta carolinensis, Sittidae

Taeniopygia guttata, Estrildidae

Amblyramphus holosericeus, Icteridae

Gymnomystax mexicanus, Icteridae

Lonchura striata, Estrildidae

Periparus venustulus, Paridae

Menura novaehollandiae, Menuridae

Acanthisitta chloris, Acanthisittidae

Turdus hortulorum, Turdidae

Molothrus aeneus, Icteridae

Pitta nympha, Pittidae

Carpodacus erythrinus, Fringillidae

Sylvia atricapilla, Sylviidae

Mionectes oleagineus, Tyrannidae

Pyrrhula pyrrhula, Fringillidae

Progne chalybea, Hirundinidae

Chlorodrepanis stejnegeri, Fringillidae

Passer montanus, Passeridae

Gerygone igata, Acanthizidae

Turdus rufiventris, Turdidae

Phylloscopus inornatus, Phylloscopidae

Ficedula albicollis, Muscicapidae

Machlolophus spilonotus, Paridae

Lonchura forbesi, Estrildidae

Philesturnus carunculatus, Callaeidae

Vireo olivaceus, Vireonidae

Turdus naumanni, Turdidae

Ianthocincla lanceolata, Leiothrichidae

Montifringilla taczanowskii, Passeridae

Lonchura castaneothorax, Estrildidae

Spizixos semitorques, Pycnonotidae

Ianthocincla cineracea, Leiothrichidae

Agelaioides badius, Icteridae
Oreopsar bolivianus, Icteridae

Turdus philomelos, Turdidae

Pycnonotus taivanus, Pycnonotidae

Trochalopteron formosum, Leiothrichidae

Eophona personata, Fringillidae

Alcippe morrisonia, Leiothrichidae

Tregellasia capito, Petroicidae

Emberiza jankowskii, Emberizidae

Lonchura spectabilis, Estrildidae

Emberiza spodocephala, Emberizidae

Lonchura flaviprymna, Estrildidae

Moho braccatus, Mohoidae

Cyanoderma ruficeps, Timaliidae

Bucanetes mongolicus, Fringillidae

Euphagus cyanocephalus, Icteridae

Coccothraustes vespertinus, Fringillidae

Sylviparus modestus, Paridae

Psittacus erithacus

Agelasticus cyanopus, Icteridae

Castanozoster thoracicus, Thraupidae

Chrysomus ruficapillus, Icteridae

Curaeus curaeus, Icteridae

Loxops mana, Fringillidae

Turnagra capensis, Oriolidae
Anthornis melanura, Meliphagidae

Alauda arvensis, Alaudidae

Ianthocincla poecilorhyncha, Leiothrichidae

Dives dives, Icteridae

Zosterops abyssinicus, Zosteropidae

Turdus merula, Turdidae

Prunella fulvescens, Prunellidae

Lepidothrix coronata, Pipridae

Spodiopsar sericeus, Sturnidae

Napothera epilepidota, Pellorneidae

Montifringilla davidiana, Passeridae

Leiothrix argentauris, Leiothrichidae

Terpsiphone atrocaudata, Monarchidae

Loxops coccineus, Fringillidae

Hirundo rustica gutturalis, Hirundinidae

Magumma parva, Fringillidae

Poecile atricapillus, Paridae

Malurus melanocephalus, Maluridae

Podoces hendersoni, Corvidae

Oriolus chinensis, Oriolidae

Lonchura stygia, Estrildidae

Eopsaltria griseogularis, Petroicidae

Aethopyga gouldiae, Nectariniidae

Lonchura hunsteini, Estrildidae

Pycnonotus sinensis, Pycnonotidae

Poecile montanus, Paridae

Montifringilla adamsi, Passeridae

Acridotheres cristatellus, Sturnidae
Copsychus saularis, Muscicapidae

Spinus pinus, Fringillidae

Agelaius phoeniceus, Icteridae

Crithagra albogularis, Fringillidae

Pyrrhocorax pyrrhocorax, Corvidae

Periparus ater, Paridae

Tachycineta euchrysea, Hirundinidae

Nesopsar nigerrimus, Icteridae

Passer ammodendri, Passeridae

Corvus splendens, Corvidae

Corvus frugilegus, Corvidae

Coracopsis vasa

Xanthopsar flavus, Icteridae

Calliope calliope, Muscicapidae

Myiopsitta monachus

Microspingus cabanisi, Thraupidae

Lonchura grandis, Estrildidae

Corvus hawaiiensis, Corvidae

Emberiza pusilla, Emberizidae

Cardinalis cardinalis, Cardinalidae

Motacilla cinerea, Motacillidae

Eopsaltria georgiana, Petroicidae

Lonchura melaena, Estrildidae

Oreomystis bairdi, Fringillidae

Emberiza elegans, Emberizidae

Psittirostra psittacea, Fringillidae

Emberiza chrysophrys, Emberizidae

Myadestes myadestinus, Turdidae

Oedistoma iliolophus, Melanocharitidae

Leucosticte arctoa, Fringillidae

Prunella montanella, Prunellidae

Phoenicurus auroreus, Muscicapidae

Garrulax perspicillatus, Leiothrichidae

Emberiza rustica, Emberizidae

Picathartes gymnocephalus, Picathartidae

Fringilla montifringilla, Fringillidae

Leucosticte brandti, Fringillidae

Smithornis sharpei, Calyptomenidae

Monticola gularis, Muscicapidae

Pseudoleistes virescens, Icteridae

Notiomystis cincta, Notiomystidae

Urocissa erythroryncha, Corvidae

Chlorodrepanis flava, Fringillidae

Lonchura caniceps, Estrildidae

Pomatorhinus ruficollis, Timaliidae

Emberiza rutila, Emberizidae

Regulus regulus, Regulidae

Latoucheornis siemsseni, Emberizidae

Ianthocincla ocellata, Leiothrichidae

Petroica boodang, Petroicidae

Heteralocha acutirostris, Callaeidae

Pseudoleistes guirahuro, Icteridae

Lonchura oryzivora, Estrildidae

Thraupis episcopus, Thraupidae

Lonchura nigerrima, Estrildidae

Leiothrix lutea, Leiothrichidae

Zosterops poliogastrus, Zosteropidae

Cyanopica cyanus, Corvidae

Minla ignotincta, Leiothrichidae

Xenicus gilviventris, Acanthisittidae

Haemorhous mexicanus, Fringillidae

Sylvia crassirostris, Sylviidae

Poecile palustris, Paridae

Callaeas cinereus, Callaeidae

Locustella pryeri, Locustellidae

Petroica australis, Petroicidae

Hirundo rustica erythrogaster, Hirundinidae

Anthus novaeseelandiae, Motacillidae

Geospiza fortis, Thraupidae

Zosterops japonicus, Zosteropidae

Carpodacus roseus, Fringillidae

Pycnonotus melanicterus, Pycnonotidae

Aegithalos caudatus caudatus, Aegithalidae

Coccothraustes coccothraustes, Fringillidae

Petroica macrocephala, Petroicidae

Cyanistes cyanus, Paridae

Regulus calendula, Regulidae

Campylorhynchus brunneicapillus, Troglodytidae

Zosterops lateralis, Zosteropidae

Hemignathus wilsoni, Fringillidae

Pericrocotus ethologus, Campephagidae

Microspingus lateralis, Thraupidae

Fringilla teydea teydea, Fringillidae

Eophona migratoria, Fringillidae

Montifringilla nivalis, Passeridae

Rhipidura fuliginosa, Rhipiduridae

Tachycineta leucorrhoa, Hirundinidae

Bombycilla cedrorum, Bombycillidae

Xenicus longipes, Acanthisittidae

Nymphicus hollandicus

Tachycineta albiventer, Hirundinidae

Suthora fulvifrons, Paradoxornithidae

Pseudonestor xanthophrys, Fringillidae

Tachycineta bicolor, Hirundinidae

Vidua chalybeata, Viduidae

Eopsaltria australis, Petroicidae

Emberiza cioides, Emberizidae

Akialoa obscura, Fringillidae

Lonchura nevermanni, Estrildidae

Ficedula zanthopygia, Muscicapidae

Lophophanes dichrous, Paridae

Lanius isabellinus, Laniidae

Montifringilla blanfordi, Passeridae

Spodiopsar cineraceus, Sturnidae

Petroica goodenovii, Petroicidae

Motacilla alba lugens, Motacillidae

Acrocephalus scirpaceus, Acrocephalidae

Gnorimopsar chopi, Icteridae

Aegithalos glaucogularis, Aegithalidae

Haemorhous cassinii, Fringillidae

Parus major, Paridae

Spinus spinus, Fringillidae

Cecropis daurica, Hirundinidae

Acanthis flammea, Fringillidae

Cnemotriccus fuscatus, Tyrannidae

Pseudopodoces humilis, Paridae

Paroreomyza montana, Fringillidae

Tarsiger cyanurus, Muscicapidae

Campylorhynchus zonatus, Troglodytidae

Turdus migratorius, Turdidae

Agelasticus thilius, Icteridae

Lonchura punctulata, Estrildidae

Quiscalus quiscula, Icteridae

Aegithalos fuliginosus, Aegithalidae

Icterus mesomelas, Icteridae

Macroagelaius imthurni, Icteridae

Pica pica, Corvidae

Himatione sanguinea, Fringillidae

Zoothera aurea, Turdidae

Sporophila maximiliani, Thraupidae

Corvus brachyrhynchos, Corvidae

Lampropsar tanagrinus, Icteridae

Chlorophanes spiza, Thraupidae

Corvus coronoides, Corvidae

Aegithalos concinnus talifuensis, Aegithalidae

Passer domesticus, Passeridae

Chrysomus icterocephalus, Icteridae

Epthianura albifrons, Meliphagidae

Prunella strophiata, Prunellidae

Parus monticolus, Paridae

Fringilla coelebs, Fringillidae

Ianthocincla sannio, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Turdus eunomus, Turdidae

Cyanoptila cyanomelana, Muscicapidae

Corvus cryptoleucus, Corvidae

Lonchura tristissima leucosticta, Estrildidae

Suthora nipalensis, Paradoxornithidae

Lanius tephronotus, Laniidae
Lanius cristatus, Laniidae

Fringilla teydea polatzeki, Fringillidae

Zosterops erythropleurus, Zosteropidae

Melamprosops phaeosoma, Fringillidae

Tregellasia leucops, Petroicidae

Pinicola enucleator, Fringillidae

Tachycineta leucopyga, Hirundinidae

Corvus corax, Corvidae

Zosterops senegalensis, Zosteropidae

Thamnophilus nigrocinereus, Thamnophilidae

Acridotheres tristis, Sturnidae

Serinus canaria, Fringillidae

Lanius schach, Laniidae

Prosthemadera novaeseelandiae, Meliphagidae

Emberiza fucata, Emberizidae

Agelasticus xanthophthalmus, Icteridae

Aegithalos concinnus concinnus, Aegithalidae

Loxia curvirostra, Fringillidae

Remiz consobrinus, Remizidae
Hyliota flavigaster, Hyliotidae

Tachycineta albilinea, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Pycnonotus xanthorrhous, Pycnonotidae

Corvus macrorhynchos, Corvidae

Gracupica nigricollis, Sturnidae

Motacilla alba, Motacillidae

Tachycineta stolzmanni, Hirundinidae

Melophus lathami, Emberizidae

Nestor notabilis

Xenicus yaldwyni, Acanthisittidae

Trochalopteron elliotii, Leiothrichidae

Mohoua novaeseelandiae, Mohouidae

Sturnus vulgaris, Sturnidae

Emberiza tristrami, Emberizidae

Gracula religiosa, Sturnidae

Chlorodrepanis virens virens, Fringillidae

Carpodacus sibiricus, Fringillidae
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Figure S2. The phylogram obtained in MrBayes based 
on passerine mitogenomic genes. Representatives of 
Psittaciformes were used as an outgroup. The values 
at nodes indicate posterior probabilities.
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model Mk1 (est.) [rate 

model Mk1 (est.) [rate 

0 (single)

State

1 (duplicated)

Psittaciformes
Falconiformes

Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Akialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Akialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza iemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza athami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Akialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, IcteridaePseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, IcteridaePseudoleistes virescens, Icteridae

Xanthopsar flavus, IcteridaeXanthopsar flavus, Icteridae

Chrysomus icterocephalus, IcteridaeChrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, IcteridaeChrysomus ruficapillus, Icteridae

Agelasticus cyanopus, IcteridaeAgelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, IcteridaeAgelasticus xanthophthalmus, Icteridae

Agelasticus thilius, IcteridaeAgelasticus thilius, Icteridae

Agelaioides badius, IcteridaeAgelaioides badius, Icteridae

Oreopsar bolivianus, IcteridaeOreopsar bolivianus, Icteridae

Gnorimopsar chopi, IcteridaeGnorimopsar chopi, Icteridae

Amblyramphus holosericeus, IcteridaeAmblyramphus holosericeus, Icteridae

Curaeus curaeus, IcteridaeCuraeus curaeus, Icteridae

Gymnomystax mexicanus, IcteridaeGymnomystax mexicanus, Icteridae

Macroagelaius imthurni, IcteridaeMacroagelaius imthurni, Icteridae

Lampropsar tanagrinus, IcteridaeLampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, IcteridaeEuphagus cyanocephalus, Icteridae

Quiscalus quiscula, IcteridaeQuiscalus quiscula, Icteridae

Dives dives, IcteridaeDives dives, Icteridae

Molothrus aeneus, IcteridaeMolothrus aeneus, Icteridae

Agelaius phoeniceus, IcteridaeAgelaius phoeniceus, Icteridae

Nesopsar nigerrimus, IcteridaeNesopsar nigerrimus, Icteridae

Icterus mesomelas, IcteridaeIcterus mesomelas, Icteridae

Emberiza aureola, EmberizidaeEmberiza aureola, Emberizidae

Emberiza rutila, EmberizidaeEmberiza rutila, Emberizidae

Emberiza pusilla, EmberizidaeEmberiza pusilla, Emberizidae

Emberiza rustica, EmberizidaeEmberiza rustica, Emberizidae

Emberiza spodocephala, EmberizidaeEmberiza spodocephala, Emberizidae

Emberiza sulphurata, EmberizidaeEmberiza sulphurata, Emberizidae

Emberiza chrysophrys, EmberizidaeEmberiza chrysophrys, Emberizidae

Emberiza tristrami, EmberizidaeEmberiza tristrami, Emberizidae

Emberiza elegans, EmberizidaeEmberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, EmberizidaeEmberiza cioides, Emberizidae

Emberiza jankowskii, EmberizidaeEmberiza jankowskii, Emberizidae

Passer ammodendri, PasseridaePasser ammodendri, Passeridae

Emberiza fucata, EmberizidaeEmberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, PasserellidaeArremon aurantiirostris, Passerellidae

Microspingus cabanisi, ThraupidaeMicrospingus cabanisi, Thraupidae

Microspingus lateralis, ThraupidaeMicrospingus lateralis, Thraupidae

Castanozoster thoracicus, ThraupidaeCastanozoster thoracicus, Thraupidae

Sporophila maximiliani, ThraupidaeSporophila maximiliani, Thraupidae

Geospiza fortis, ThraupidaeGeospiza fortis, Thraupidae

Thraupis episcopus, ThraupidaeThraupis episcopus, Thraupidae

Chlorophanes spiza, ThraupidaeChlorophanes spiza, Thraupidae

Cardinalis cardinalis, CardinalidaeCardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, FringillidaeChlorodrepanis flava, Fringillidae

Akialoa stejnegeri, FringillidaeAkialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, FringillidaeChlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, FringillidaeLoxops caeruleirostris, Fringillidae

Loxops coccineus, FringillidaeLoxops coccineus, Fringillidae

Loxops mana, FringillidaeLoxops mana, Fringillidae

Magumma parva, FringillidaeMagumma parva, Fringillidae

Hemignathus wilsoni, FringillidaeHemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, FringillidaePseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, FringillidaePsittirostra psittacea, Fringillidae

Himatione sanguinea, FringillidaeHimatione sanguinea, Fringillidae

Drepanis coccinea, FringillidaeDrepanis coccinea, Fringillidae

Akialoa obscura, FringillidaeAkialoa obscura, Fringillidae

Oreomystis bairdi, FringillidaeOreomystis bairdi, Fringillidae

Paroreomyza montana, FringillidaeParoreomyza montana, Fringillidae

Melamprosops phaeosoma, FringillidaeMelamprosops phaeosoma, Fringillidae

Carpodacus roseus, FringillidaeCarpodacus roseus, Fringillidae

Carpodacus sibiricus, FringillidaeCarpodacus sibiricus, Fringillidae

Carpodacus erythrinus, FringillidaeCarpodacus erythrinus, Fringillidae

Leucosticte arctoa, FringillidaeLeucosticte arctoa, Fringillidae

Leucosticte brandti, FringillidaeLeucosticte brandti, Fringillidae

Bucanetes mongolicus, FringillidaeBucanetes mongolicus, Fringillidae

Pinicola enucleator, FringillidaePinicola enucleator, Fringillidae

Pyrrhula pyrrhula, FringillidaePyrrhula pyrrhula, Fringillidae

Spinus pinus, FringillidaeSpinus pinus, Fringillidae

Spinus spinus, FringillidaeSpinus spinus, Fringillidae

Spinus psaltria, FringillidaeSpinus psaltria, Fringillidae

Serinus canaria, FringillidaeSerinus canaria, Fringillidae

Acanthis flammea, FringillidaeAcanthis flammea, Fringillidae

Loxia curvirostra, FringillidaeLoxia curvirostra, Fringillidae

Crithagra albogularis, FringillidaeCrithagra albogularis, Fringillidae

Crithagra dorsostriata, FringillidaeCrithagra dorsostriata, Fringillidae

Chloris sinica, FringillidaeChloris sinica, Fringillidae

Haemorhous cassinii, FringillidaeHaemorhous cassinii, Fringillidae

Haemorhous mexicanus, FringillidaeHaemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, FringillidaeCoccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, FringillidaeCoccothraustes vespertinus, Fringillidae

Eophona migratoria, FringillidaeEophona migratoria, Fringillidae

Eophona personata, FringillidaeEophona personata, Fringillidae

Fringilla teydea polatzeki, FringillidaeFringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, FringillidaeFringilla teydea teydea, Fringillidae

Fringilla coelebs, FringillidaeFringilla coelebs, Fringillidae

Fringilla montifringilla, FringillidaeFringilla montifringilla, Fringillidae

Motacilla alba, MotacillidaeMotacilla alba, Motacillidae

Motacilla cinerea, MotacillidaeMotacilla cinerea, Motacillidae

Motacilla alba lugens, MotacillidaeMotacilla alba lugens, Motacillidae

Anthus hodgsoni, MotacillidaeAnthus hodgsoni, Motacillidae

Anthus novaeseelandiae, MotacillidaeAnthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, PasseridaeMontifringilla blanfordi, Passeridae

Montifringilla davidiana, PasseridaeMontifringilla davidiana, Passeridae

Montifringilla taczanowskii, PasseridaeMontifringilla taczanowskii, Passeridae

Montifringilla ruficollis, PasseridaeMontifringilla ruficollis, Passeridae

Montifringilla adamsi, PasseridaeMontifringilla adamsi, Passeridae

Montifringilla nivalis, PasseridaeMontifringilla nivalis, Passeridae

Passer domesticus, PasseridaePasser domesticus, Passeridae

Passer montanus, PasseridaePasser montanus, Passeridae

Lonchura forbesi, EstrildidaeLonchura forbesi, Estrildidae

Lonchura nigerrima, EstrildidaeLonchura nigerrima, Estrildidae

Lonchura hunsteini, EstrildidaeLonchura hunsteini, Estrildidae

Lonchura spectabilis, EstrildidaeLonchura spectabilis, Estrildidae

Lonchura caniceps, EstrildidaeLonchura caniceps, Estrildidae

Lonchura stygia, EstrildidaeLonchura stygia, Estrildidae

Lonchura grandis, EstrildidaeLonchura grandis, Estrildidae

Lonchura castaneothorax, EstrildidaeLonchura castaneothorax, Estrildidae

Lonchura nevermanni, EstrildidaeLonchura nevermanni, Estrildidae

Lonchura flaviprymna, EstrildidaeLonchura flaviprymna, Estrildidae

Lonchura melaena, EstrildidaeLonchura melaena, Estrildidae

Lonchura striata, EstrildidaeLonchura striata, Estrildidae

Lonchura punctulata, EstrildidaeLonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, EstrildidaeLonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, EstrildidaeLonchura oryzivora, Estrildidae

Taeniopygia guttata, EstrildidaeTaeniopygia guttata, Estrildidae

Vidua chalybeata, ViduidaeVidua chalybeata, Viduidae

Prunella fulvescens, PrunellidaePrunella fulvescens, Prunellidae

Prunella strophiata, PrunellidaePrunella strophiata, Prunellidae

Prunella montanella, PrunellidaePrunella montanella, Prunellidae

Aethopyga gouldiae, NectariniidaeAethopyga gouldiae, Nectariniidae

Turdus eunomus, TurdidaeTurdus eunomus, Turdidae

Turdus naumanni, TurdidaeTurdus naumanni, Turdidae

Turdus hortulorum, TurdidaeTurdus hortulorum, Turdidae

Turdus merula, TurdidaeTurdus merula, Turdidae

Turdus rufiventris, TurdidaeTurdus rufiventris, Turdidae

Turdus migratorius, TurdidaeTurdus migratorius, Turdidae

Turdus philomelos, TurdidaeTurdus philomelos, Turdidae

Zoothera aurea, TurdidaeZoothera aurea, Turdidae

Myadestes myadestinus, TurdidaeMyadestes myadestinus, Turdidae

Calliope calliope, MuscicapidaeCalliope calliope, Muscicapidae

Monticola gularis, MuscicapidaeMonticola gularis, Muscicapidae

Tarsiger cyanurus, MuscicapidaeTarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, MuscicapidaePhoenicurus auroreus, Muscicapidae

Ficedula albicollis, MuscicapidaeFicedula albicollis, Muscicapidae

Ficedula zanthopygia, MuscicapidaeFicedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, MuscicapidaeCyanoptila cyanomelana, Muscicapidae

Copsychus saularis, MuscicapidaeCopsychus saularis, Muscicapidae

Acridotheres cristatellus, SturnidaeAcridotheres cristatellus, Sturnidae

Acridotheres tristis, SturnidaeAcridotheres tristis, Sturnidae

Spodiopsar cineraceus, SturnidaeSpodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, SturnidaeSpodiopsar sericeus, Sturnidae

Gracupica nigricollis, SturnidaeGracupica nigricollis, Sturnidae

Sturnus vulgaris, SturnidaeSturnus vulgaris, Sturnidae

Gracula religiosa, SturnidaeGracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, TroglodytidaeCampylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, TroglodytidaeCampylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, TroglodytidaeHenicorhina leucosticta, Troglodytidae

Sitta carolinensis, SittidaeSitta carolinensis, Sittidae

Bombycilla cedrorum, BombycillidaeBombycilla cedrorum, Bombycillidae

Moho braccatus, MohoidaeMoho braccatus, Mohoidae

Regulus calendula, RegulidaeRegulus calendula, Regulidae

Regulus regulus, RegulidaeRegulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, LeiothrichidaeIanthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, LeiothrichidaeIanthocincla ocellata, Leiothrichidae

Garrulax canorus, LeiothrichidaeGarrulax canorus, Leiothrichidae

Trochalopteron affine, LeiothrichidaeTrochalopteron affine, Leiothrichidae

Trochalopteron elliotii, LeiothrichidaeTrochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, LeiothrichidaeTrochalopteron formosum, Leiothrichidae

Leiothrix argentauris, LeiothrichidaeLeiothrix argentauris, Leiothrichidae

Leiothrix lutea, LeiothrichidaeLeiothrix lutea, Leiothrichidae

Minla ignotincta, LeiothrichidaeMinla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, PellorneidaeNapothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, TimaliidaePomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, TimaliidaeCyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, ZosteropidaeZosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, ZosteropidaeZosterops poliogastrus, Zosteropidae

Zosterops senegalensis, ZosteropidaeZosterops senegalensis, Zosteropidae

Zosterops erythropleurus, ZosteropidaeZosterops erythropleurus, Zosteropidae

Zosterops japonicus, ZosteropidaeZosterops japonicus, Zosteropidae

Zosterops lateralis, ZosteropidaeZosterops lateralis, Zosteropidae

Yuhina diademata, ZosteropidaeYuhina diademata, Zosteropidae

Suthora fulvifrons, ParadoxornithidaeSuthora fulvifrons, Paradoxornithidae

Suthora nipalensis, ParadoxornithidaeSuthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, ParadoxornithidaeSinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, SylviidaeSylvia atricapilla, Sylviidae

Sylvia crassirostris, SylviidaeSylvia crassirostris, Sylviidae

Tachycineta albilinea, HirundinidaeTachycineta albilinea, Hirundinidae

Tachycineta albiventer, HirundinidaeTachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, HirundinidaeTachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, HirundinidaeTachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, HirundinidaeTachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, HirundinidaeTachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, HirundinidaeTachycineta euchrysea, Hirundinidae

Tachycineta thalassina, HirundinidaeTachycineta thalassina, Hirundinidae

Tachycineta bicolor, HirundinidaeTachycineta bicolor, Hirundinidae

Progne chalybea, HirundinidaeProgne chalybea, Hirundinidae

Hirundo rustica erythrogaster, HirundinidaeHirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, HirundinidaeHirundo rustica gutturalis, Hirundinidae

Cecropis daurica, HirundinidaeCecropis daurica, Hirundinidae

Pycnonotus sinensis, PycnonotidaePycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, PycnonotidaePycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, PycnonotidaePycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, PycnonotidaePycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, PycnonotidaeSpizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, AegithalidaeAegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, AegithalidaeAegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, AegithalidaeAegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, AegithalidaeAegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, AegithalidaeAegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, AegithalidaeAegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, PhylloscopidaePhylloscopus inornatus, Phylloscopidae

Locustella pryeri, LocustellidaeLocustella pryeri, Locustellidae

Megalurus punctatus, LocustellidaeMegalurus punctatus, Locustellidae

Acrocephalus scirpaceus, AcrocephalidaeAcrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, AlaudidaeAlauda arvensis, Alaudidae

Melanocorypha mongolica, AlaudidaeMelanocorypha mongolica, Alaudidae

Poecile montanus, ParidaePoecile montanus, Paridae

Poecile palustris, ParidaePoecile palustris, Paridae

Poecile atricapillus, ParidaePoecile atricapillus, Paridae

Periparus venustulus, ParidaePeriparus venustulus, Paridae

Periparus ater, ParidaePeriparus ater, Paridae

Lophophanes dichrous, ParidaeLophophanes dichrous, Paridae

Parus major, ParidaeParus major, Paridae

Parus monticolus, ParidaeParus monticolus, Paridae

Machlolophus spilonotus, ParidaeMachlolophus spilonotus, Paridae

Pseudopodoces humilis, ParidaePseudopodoces humilis, Paridae

Cyanistes cyanus, ParidaeCyanistes cyanus, Paridae

Sylviparus modestus, ParidaeSylviparus modestus, Paridae

Remiz consobrinus, RemizidaeRemiz consobrinus, Remizidae

Hyliota flavigaster, HyliotidaeHyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, PicathartidaePicathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, PetroicidaeEopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, PetroicidaeEopsaltria griseogularis, Petroicidae

Eopsaltria australis, PetroicidaeEopsaltria australis, Petroicidae

Tregellasia capito, PetroicidaeTregellasia capito, Petroicidae

Tregellasia leucops, PetroicidaeTregellasia leucops, Petroicidae

Petroica boodang, PetroicidaePetroica boodang, Petroicidae

Petroica phoenicea, PetroicidaePetroica phoenicea, Petroicidae

Petroica macrocephala, PetroicidaePetroica macrocephala, Petroicidae

Petroica australis, PetroicidaePetroica australis, Petroicidae

Petroica goodenovii, PetroicidaePetroica goodenovii, Petroicidae

Heteralocha acutirostris, CallaeidaeHeteralocha acutirostris, Callaeidae

Philesturnus carunculatus, CallaeidaePhilesturnus carunculatus, Callaeidae

Callaeas cinereus, CallaeidaeCallaeas cinereus, Callaeidae

Notiomystis cincta, NotiomystidaeNotiomystis cincta, Notiomystidae

Oedistoma iliolophus, MelanocharitidaeOedistoma iliolophus, Melanocharitidae

Corvus moriorum, CorvidaeCorvus moriorum, Corvidae

Corvus moriorum antipodum, CorvidaeCorvus moriorum antipodum, Corvidae

Corvus coronoides, CorvidaeCorvus coronoides, Corvidae

Corvus macrorhynchos, CorvidaeCorvus macrorhynchos, Corvidae

Corvus splendens, CorvidaeCorvus splendens, Corvidae

Corvus brachyrhynchos, CorvidaeCorvus brachyrhynchos, Corvidae

Corvus corax, CorvidaeCorvus corax, Corvidae

Corvus ruficollis, CorvidaeCorvus ruficollis, Corvidae

Corvus cryptoleucus, CorvidaeCorvus cryptoleucus, Corvidae

Corvus frugilegus, CorvidaeCorvus frugilegus, Corvidae

Corvus hawaiiensis, CorvidaeCorvus hawaiiensis, Corvidae

Nucifraga columbiana, CorvidaeNucifraga columbiana, Corvidae

Garrulus glandarius, CorvidaeGarrulus glandarius, Corvidae

Podoces hendersoni, CorvidaePodoces hendersoni, Corvidae

Pica pica, CorvidaePica pica, Corvidae

Cyanopica cyanus, CorvidaeCyanopica cyanus, Corvidae

Urocissa erythroryncha, CorvidaeUrocissa erythroryncha, Corvidae

Pyrrhocorax graculus, CorvidaePyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, CorvidaePyrrhocorax pyrrhocorax, Corvidae

Lanius schach, LaniidaeLanius schach, Laniidae

Lanius tephronotus, LaniidaeLanius tephronotus, Laniidae

Lanius cristatus, LaniidaeLanius cristatus, Laniidae

Lanius isabellinus, LaniidaeLanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, LaniidaeLanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, MonarchidaeTerpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, RhipiduridaeRhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, MohouidaeMohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, CampephagidaePericrocotus ethologus, Campephagidae

Vireo olivaceus, VireonidaeVireo olivaceus, Vireonidae

Oriolus chinensis, OriolidaeOriolus chinensis, Oriolidae

Turnagra capensis, OriolidaeTurnagra capensis, Oriolidae

Anthornis melanura, MeliphagidaeAnthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, MeliphagidaeProsthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, MeliphagidaeEpthianura albifrons, Meliphagidae

Gerygone igata, AcanthizidaeGerygone igata, Acanthizidae

Malurus melanocephalus, MaluridaeMalurus melanocephalus, Maluridae

Menura novaehollandiae, MenuridaeMenura novaehollandiae, Menuridae

Cnemotriccus fuscatus, TyrannidaeCnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, TyrannidaeMionectes oleagineus, Tyrannidae

Lepidothrix coronata, PipridaeLepidothrix coronata, Pipridae

Scytalopus magellanicus, RhinocryptidaeScytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, ThamnophilidaeThamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, CalyptomenidaeSmithornis sharpei, Calyptomenidae

Pitta nympha, PittidaePitta nympha, Pittidae

Pachyplichas yaldwyni, AcanthisittidaePachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, AcanthisittidaeXenicus gilviventris, Acanthisittidae

Acanthisitta chloris, AcanthisittidaeAcanthisitta chloris, Acanthisittidae

Xenicus longipes, AcanthisittidaeXenicus longipes, Acanthisittidae

Traversia lyalli, AcanthisittidaeTraversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, IcteridaePseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, IcteridaePseudoleistes virescens, Icteridae

Xanthopsar flavus, IcteridaeXanthopsar flavus, Icteridae

Chrysomus icterocephalus, IcteridaeChrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, IcteridaeChrysomus ruficapillus, Icteridae

Agelasticus cyanopus, IcteridaeAgelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, IcteridaeAgelasticus xanthophthalmus, Icteridae

Agelasticus thilius, IcteridaeAgelasticus thilius, Icteridae

Agelaioides badius, IcteridaeAgelaioides badius, Icteridae

Oreopsar bolivianus, IcteridaeOreopsar bolivianus, Icteridae

Gnorimopsar chopi, IcteridaeGnorimopsar chopi, Icteridae

Amblyramphus holosericeus, IcteridaeAmblyramphus holosericeus, Icteridae

Curaeus curaeus, IcteridaeCuraeus curaeus, Icteridae

Gymnomystax mexicanus, IcteridaeGymnomystax mexicanus, Icteridae

Macroagelaius imthurni, IcteridaeMacroagelaius imthurni, Icteridae

Lampropsar tanagrinus, IcteridaeLampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, IcteridaeEuphagus cyanocephalus, Icteridae

Quiscalus quiscula, IcteridaeQuiscalus quiscula, Icteridae

Dives dives, IcteridaeDives dives, Icteridae

Molothrus aeneus, IcteridaeMolothrus aeneus, Icteridae

Agelaius phoeniceus, IcteridaeAgelaius phoeniceus, Icteridae

Nesopsar nigerrimus, IcteridaeNesopsar nigerrimus, Icteridae

Icterus mesomelas, IcteridaeIcterus mesomelas, Icteridae

Emberiza aureola, EmberizidaeEmberiza aureola, Emberizidae

Emberiza rutila, EmberizidaeEmberiza rutila, Emberizidae

Emberiza pusilla, EmberizidaeEmberiza pusilla, Emberizidae

Emberiza rustica, EmberizidaeEmberiza rustica, Emberizidae

Emberiza spodocephala, EmberizidaeEmberiza spodocephala, Emberizidae

Emberiza sulphurata, EmberizidaeEmberiza sulphurata, Emberizidae

Emberiza chrysophrys, EmberizidaeEmberiza chrysophrys, Emberizidae

Emberiza tristrami, EmberizidaeEmberiza tristrami, Emberizidae

Emberiza elegans, EmberizidaeEmberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, EmberizidaeEmberiza cioides, Emberizidae

Emberiza jankowskii, EmberizidaeEmberiza jankowskii, Emberizidae

Passer ammodendri, PasseridaePasser ammodendri, Passeridae

Emberiza fucata, EmberizidaeEmberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, PasserellidaeArremon aurantiirostris, Passerellidae

Microspingus cabanisi, ThraupidaeMicrospingus cabanisi, Thraupidae

Microspingus lateralis, ThraupidaeMicrospingus lateralis, Thraupidae

Castanozoster thoracicus, ThraupidaeCastanozoster thoracicus, Thraupidae

Sporophila maximiliani, ThraupidaeSporophila maximiliani, Thraupidae

Geospiza fortis, ThraupidaeGeospiza fortis, Thraupidae

Thraupis episcopus, ThraupidaeThraupis episcopus, Thraupidae

Chlorophanes spiza, ThraupidaeChlorophanes spiza, Thraupidae

Cardinalis cardinalis, CardinalidaeCardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, FringillidaeChlorodrepanis flava, Fringillidae

Chlorodrepanis stejnegeri, Fringillidae

Chlorodrepanis virens virens, FringillidaeChlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, FringillidaeLoxops caeruleirostris, Fringillidae

Loxops coccineus, FringillidaeLoxops coccineus, Fringillidae

Loxops mana, FringillidaeLoxops mana, Fringillidae

Magumma parva, FringillidaeMagumma parva, Fringillidae

Hemignathus wilsoni, FringillidaeHemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, FringillidaePseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, FringillidaePsittirostra psittacea, Fringillidae

Himatione sanguinea, FringillidaeHimatione sanguinea, Fringillidae

Drepanis coccinea, FringillidaeDrepanis coccinea, Fringillidae

Akialoa obscura, FringillidaeAkialoa obscura, Fringillidae

Oreomystis bairdi, FringillidaeOreomystis bairdi, Fringillidae

Paroreomyza montana, FringillidaeParoreomyza montana, Fringillidae

Melamprosops phaeosoma, FringillidaeMelamprosops phaeosoma, Fringillidae

Carpodacus roseus, FringillidaeCarpodacus roseus, Fringillidae

Carpodacus sibiricus, FringillidaeCarpodacus sibiricus, Fringillidae

Carpodacus erythrinus, FringillidaeCarpodacus erythrinus, Fringillidae

Leucosticte arctoa, FringillidaeLeucosticte arctoa, Fringillidae

Leucosticte brandti, FringillidaeLeucosticte brandti, Fringillidae

Bucanetes mongolicus, FringillidaeBucanetes mongolicus, Fringillidae

Pinicola enucleator, FringillidaePinicola enucleator, Fringillidae

Pyrrhula pyrrhula, FringillidaePyrrhula pyrrhula, Fringillidae

Spinus pinus, FringillidaeSpinus pinus, Fringillidae

Spinus spinus, FringillidaeSpinus spinus, Fringillidae

Spinus psaltria, FringillidaeSpinus psaltria, Fringillidae

Serinus canaria, FringillidaeSerinus canaria, Fringillidae

Acanthis flammea, FringillidaeAcanthis flammea, Fringillidae

Loxia curvirostra, FringillidaeLoxia curvirostra, Fringillidae

Crithagra albogularis, FringillidaeCrithagra albogularis, Fringillidae

Crithagra dorsostriata, FringillidaeCrithagra dorsostriata, Fringillidae

Chloris sinica, FringillidaeChloris sinica, Fringillidae

Haemorhous cassinii, FringillidaeHaemorhous cassinii, Fringillidae

Haemorhous mexicanus, FringillidaeHaemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, FringillidaeCoccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, FringillidaeCoccothraustes vespertinus, Fringillidae

Eophona migratoria, FringillidaeEophona migratoria, Fringillidae

Eophona personata, FringillidaeEophona personata, Fringillidae

Fringilla teydea polatzeki, FringillidaeFringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, FringillidaeFringilla teydea teydea, Fringillidae

Fringilla coelebs, FringillidaeFringilla coelebs, Fringillidae

Fringilla montifringilla, FringillidaeFringilla montifringilla, Fringillidae

Motacilla alba, MotacillidaeMotacilla alba, Motacillidae

Motacilla cinerea, MotacillidaeMotacilla cinerea, Motacillidae

Motacilla alba lugens, MotacillidaeMotacilla alba lugens, Motacillidae

Anthus hodgsoni, MotacillidaeAnthus hodgsoni, Motacillidae

Anthus novaeseelandiae, MotacillidaeAnthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, PasseridaeMontifringilla blanfordi, Passeridae

Montifringilla davidiana, PasseridaeMontifringilla davidiana, Passeridae

Montifringilla taczanowskii, PasseridaeMontifringilla taczanowskii, Passeridae

Montifringilla ruficollis, PasseridaeMontifringilla ruficollis, Passeridae

Montifringilla adamsi, PasseridaeMontifringilla adamsi, Passeridae

Montifringilla nivalis, PasseridaeMontifringilla nivalis, Passeridae

Passer domesticus, PasseridaePasser domesticus, Passeridae

Passer montanus, PasseridaePasser montanus, Passeridae

Lonchura forbesi, EstrildidaeLonchura forbesi, Estrildidae

Lonchura nigerrima, EstrildidaeLonchura nigerrima, Estrildidae

Lonchura hunsteini, EstrildidaeLonchura hunsteini, Estrildidae

Lonchura spectabilis, EstrildidaeLonchura spectabilis, Estrildidae

Lonchura caniceps, EstrildidaeLonchura caniceps, Estrildidae

Lonchura stygia, EstrildidaeLonchura stygia, Estrildidae

Lonchura grandis, EstrildidaeLonchura grandis, Estrildidae

Lonchura castaneothorax, EstrildidaeLonchura castaneothorax, Estrildidae

Lonchura nevermanni, EstrildidaeLonchura nevermanni, Estrildidae

Lonchura flaviprymna, EstrildidaeLonchura flaviprymna, Estrildidae

Lonchura melaena, EstrildidaeLonchura melaena, Estrildidae

Lonchura striata, EstrildidaeLonchura striata, Estrildidae

Lonchura punctulata, EstrildidaeLonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, EstrildidaeLonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, EstrildidaeLonchura oryzivora, Estrildidae

Taeniopygia guttata, EstrildidaeTaeniopygia guttata, Estrildidae

Vidua chalybeata, ViduidaeVidua chalybeata, Viduidae

Prunella fulvescens, PrunellidaePrunella fulvescens, Prunellidae

Prunella strophiata, PrunellidaePrunella strophiata, Prunellidae

Prunella montanella, PrunellidaePrunella montanella, Prunellidae

Aethopyga gouldiae, NectariniidaeAethopyga gouldiae, Nectariniidae

Turdus eunomus, TurdidaeTurdus eunomus, Turdidae

Turdus naumanni, TurdidaeTurdus naumanni, Turdidae

Turdus hortulorum, TurdidaeTurdus hortulorum, Turdidae

Turdus merula, TurdidaeTurdus merula, Turdidae

Turdus rufiventris, TurdidaeTurdus rufiventris, Turdidae

Turdus migratorius, TurdidaeTurdus migratorius, Turdidae

Turdus philomelos, TurdidaeTurdus philomelos, Turdidae

Zoothera aurea, TurdidaeZoothera aurea, Turdidae

Myadestes myadestinus, TurdidaeMyadestes myadestinus, Turdidae

Calliope calliope, MuscicapidaeCalliope calliope, Muscicapidae

Monticola gularis, MuscicapidaeMonticola gularis, Muscicapidae

Tarsiger cyanurus, MuscicapidaeTarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, MuscicapidaePhoenicurus auroreus, Muscicapidae

Ficedula albicollis, MuscicapidaeFicedula albicollis, Muscicapidae

Ficedula zanthopygia, MuscicapidaeFicedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, MuscicapidaeCyanoptila cyanomelana, Muscicapidae

Copsychus saularis, MuscicapidaeCopsychus saularis, Muscicapidae

Acridotheres cristatellus, SturnidaeAcridotheres cristatellus, Sturnidae

Acridotheres tristis, SturnidaeAcridotheres tristis, Sturnidae

Spodiopsar cineraceus, SturnidaeSpodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, SturnidaeSpodiopsar sericeus, Sturnidae

Gracupica nigricollis, SturnidaeGracupica nigricollis, Sturnidae

Sturnus vulgaris, SturnidaeSturnus vulgaris, Sturnidae

Gracula religiosa, SturnidaeGracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, TroglodytidaeCampylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, TroglodytidaeCampylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, TroglodytidaeHenicorhina leucosticta, Troglodytidae

Sitta carolinensis, SittidaeSitta carolinensis, Sittidae

Bombycilla cedrorum, BombycillidaeBombycilla cedrorum, Bombycillidae

Moho braccatus, MohoidaeMoho braccatus, Mohoidae

Regulus calendula, RegulidaeRegulus calendula, Regulidae

Regulus regulus, RegulidaeRegulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, LeiothrichidaeIanthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, LeiothrichidaeIanthocincla ocellata, Leiothrichidae

Garrulax canorus, LeiothrichidaeGarrulax canorus, Leiothrichidae

Trochalopteron affine, LeiothrichidaeTrochalopteron affine, Leiothrichidae

Trochalopteron elliotii, LeiothrichidaeTrochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, LeiothrichidaeTrochalopteron formosum, Leiothrichidae

Leiothrix argentauris, LeiothrichidaeLeiothrix argentauris, Leiothrichidae

Leiothrix lutea, LeiothrichidaeLeiothrix lutea, Leiothrichidae

Minla ignotincta, LeiothrichidaeMinla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, PellorneidaeNapothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, TimaliidaePomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, TimaliidaeCyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, ZosteropidaeZosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, ZosteropidaeZosterops poliogastrus, Zosteropidae

Zosterops senegalensis, ZosteropidaeZosterops senegalensis, Zosteropidae

Zosterops erythropleurus, ZosteropidaeZosterops erythropleurus, Zosteropidae

Zosterops japonicus, ZosteropidaeZosterops japonicus, Zosteropidae

Zosterops lateralis, ZosteropidaeZosterops lateralis, Zosteropidae

Yuhina diademata, ZosteropidaeYuhina diademata, Zosteropidae

Suthora fulvifrons, ParadoxornithidaeSuthora fulvifrons, Paradoxornithidae

Suthora nipalensis, ParadoxornithidaeSuthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, ParadoxornithidaeSinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, SylviidaeSylvia atricapilla, Sylviidae

Sylvia crassirostris, SylviidaeSylvia crassirostris, Sylviidae

Tachycineta albilinea, HirundinidaeTachycineta albilinea, Hirundinidae

Tachycineta albiventer, HirundinidaeTachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, HirundinidaeTachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, HirundinidaeTachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, HirundinidaeTachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, HirundinidaeTachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, HirundinidaeTachycineta euchrysea, Hirundinidae

Tachycineta thalassina, HirundinidaeTachycineta thalassina, Hirundinidae

Tachycineta bicolor, HirundinidaeTachycineta bicolor, Hirundinidae

Progne chalybea, HirundinidaeProgne chalybea, Hirundinidae

Hirundo rustica erythrogaster, HirundinidaeHirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, HirundinidaeHirundo rustica gutturalis, Hirundinidae

Cecropis daurica, HirundinidaeCecropis daurica, Hirundinidae

Pycnonotus sinensis, PycnonotidaePycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, PycnonotidaePycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, PycnonotidaePycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, PycnonotidaePycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, PycnonotidaeSpizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, AegithalidaeAegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, AegithalidaeAegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, AegithalidaeAegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, AegithalidaeAegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, AegithalidaeAegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, AegithalidaeAegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, PhylloscopidaePhylloscopus inornatus, Phylloscopidae

Locustella pryeri, LocustellidaeLocustella pryeri, Locustellidae

Megalurus punctatus, LocustellidaeMegalurus punctatus, Locustellidae

Acrocephalus scirpaceus, AcrocephalidaeAcrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, AlaudidaeAlauda arvensis, Alaudidae

Melanocorypha mongolica, AlaudidaeMelanocorypha mongolica, Alaudidae

Poecile montanus, ParidaePoecile montanus, Paridae

Poecile palustris, ParidaePoecile palustris, Paridae

Poecile atricapillus, ParidaePoecile atricapillus, Paridae

Periparus venustulus, ParidaePeriparus venustulus, Paridae

Periparus ater, ParidaePeriparus ater, Paridae

Lophophanes dichrous, ParidaeLophophanes dichrous, Paridae

Parus major, ParidaeParus major, Paridae

Parus monticolus, ParidaeParus monticolus, Paridae

Machlolophus spilonotus, ParidaeMachlolophus spilonotus, Paridae

Pseudopodoces humilis, ParidaePseudopodoces humilis, Paridae

Cyanistes cyanus, ParidaeCyanistes cyanus, Paridae

Sylviparus modestus, ParidaeSylviparus modestus, Paridae

Remiz consobrinus, RemizidaeRemiz consobrinus, Remizidae

Hyliota flavigaster, HyliotidaeHyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, PicathartidaePicathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, PetroicidaeEopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, PetroicidaeEopsaltria griseogularis, Petroicidae

Eopsaltria australis, PetroicidaeEopsaltria australis, Petroicidae

Tregellasia capito, PetroicidaeTregellasia capito, Petroicidae

Tregellasia leucops, PetroicidaeTregellasia leucops, Petroicidae

Petroica boodang, PetroicidaePetroica boodang, Petroicidae

Petroica phoenicea, PetroicidaePetroica phoenicea, Petroicidae

Petroica macrocephala, PetroicidaePetroica macrocephala, Petroicidae

Petroica australis, PetroicidaePetroica australis, Petroicidae

Petroica goodenovii, PetroicidaePetroica goodenovii, Petroicidae

Heteralocha acutirostris, CallaeidaeHeteralocha acutirostris, Callaeidae

Philesturnus carunculatus, CallaeidaePhilesturnus carunculatus, Callaeidae

Callaeas cinereus, CallaeidaeCallaeas cinereus, Callaeidae

Notiomystis cincta, NotiomystidaeNotiomystis cincta, Notiomystidae

Oedistoma iliolophus, MelanocharitidaeOedistoma iliolophus, Melanocharitidae

Corvus moriorum, CorvidaeCorvus moriorum, Corvidae

Corvus moriorum antipodum, CorvidaeCorvus moriorum antipodum, Corvidae

Corvus coronoides, CorvidaeCorvus coronoides, Corvidae

Corvus macrorhynchos, CorvidaeCorvus macrorhynchos, Corvidae

Corvus splendens, CorvidaeCorvus splendens, Corvidae

Corvus brachyrhynchos, CorvidaeCorvus brachyrhynchos, Corvidae

Corvus corax, CorvidaeCorvus corax, Corvidae

Corvus ruficollis, CorvidaeCorvus ruficollis, Corvidae

Corvus cryptoleucus, CorvidaeCorvus cryptoleucus, Corvidae

Corvus frugilegus, CorvidaeCorvus frugilegus, Corvidae

Corvus hawaiiensis, CorvidaeCorvus hawaiiensis, Corvidae

Nucifraga columbiana, CorvidaeNucifraga columbiana, Corvidae

Garrulus glandarius, CorvidaeGarrulus glandarius, Corvidae

Podoces hendersoni, CorvidaePodoces hendersoni, Corvidae

Pica pica, CorvidaePica pica, Corvidae

Cyanopica cyanus, CorvidaeCyanopica cyanus, Corvidae

Urocissa erythroryncha, CorvidaeUrocissa erythroryncha, Corvidae

Pyrrhocorax graculus, CorvidaePyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, CorvidaePyrrhocorax pyrrhocorax, Corvidae

Lanius schach, LaniidaeLanius schach, Laniidae

Lanius tephronotus, LaniidaeLanius tephronotus, Laniidae

Lanius cristatus, LaniidaeLanius cristatus, Laniidae

Lanius isabellinus, LaniidaeLanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, LaniidaeLanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, MonarchidaeTerpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, RhipiduridaeRhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, MohouidaeMohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, CampephagidaePericrocotus ethologus, Campephagidae

Vireo olivaceus, VireonidaeVireo olivaceus, Vireonidae

Oriolus chinensis, OriolidaeOriolus chinensis, Oriolidae

Turnagra capensis, OriolidaeTurnagra capensis, Oriolidae

Anthornis melanura, MeliphagidaeAnthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, MeliphagidaeProsthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, MeliphagidaeEpthianura albifrons, Meliphagidae

Gerygone igata, AcanthizidaeGerygone igata, Acanthizidae

Malurus melanocephalus, MaluridaeMalurus melanocephalus, Maluridae

Menura novaehollandiae, MenuridaeMenura novaehollandiae, Menuridae

Cnemotriccus fuscatus, TyrannidaeCnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, TyrannidaeMionectes oleagineus, Tyrannidae

Lepidothrix coronata, PipridaeLepidothrix coronata, Pipridae

Scytalopus magellanicus, RhinocryptidaeScytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, ThamnophilidaeThamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, CalyptomenidaeSmithornis sharpei, Calyptomenidae

Pitta nympha, PittidaePitta nympha, Pittidae

Xenicus yaldwyni, Acanthisittidae

Xenicus gilviventris, AcanthisittidaeXenicus gilviventris, Acanthisittidae

Acanthisitta chloris, AcanthisittidaeAcanthisitta chloris, Acanthisittidae

Xenicus longipes, AcanthisittidaeXenicus longipes, Acanthisittidae

Traversia lyalli, AcanthisittidaeTraversia lyalli, Acanthisittidae
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Figure S3. The maximum parsimony reconstruction of ancestral states and mapping of mitogenomic 
duplications onto the phylogenetic tree of passerines with verified presence or absence of the duplication. The 
parrot and falcon lineages are also included. Gene orders I, II, III and IV were marked at appropriate lineages.
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Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza iemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza athami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Chlorodrepanis stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Xenicus yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Figure S4. The maximum likelihood reconstruction of ancestral states and mapping of mitogenomic 
duplications onto the phylogenetic tree of passerines with verified presence or absence of the duplication. The 
area of colours at nodes corresponds to the probability of the given state, single or duplicated region. The 
parrot and falcon lineages are also included. Gene orders I, II, III and IV were marked at appropriate lineages.
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Psittaciformes
Falconiformes

Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Akialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Akialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza iemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza athami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Akialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Pachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, IcteridaePseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, IcteridaePseudoleistes virescens, Icteridae

Xanthopsar flavus, IcteridaeXanthopsar flavus, Icteridae

Chrysomus icterocephalus, IcteridaeChrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, IcteridaeChrysomus ruficapillus, Icteridae

Agelasticus cyanopus, IcteridaeAgelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, IcteridaeAgelasticus xanthophthalmus, Icteridae

Agelasticus thilius, IcteridaeAgelasticus thilius, Icteridae

Agelaioides badius, IcteridaeAgelaioides badius, Icteridae

Oreopsar bolivianus, IcteridaeOreopsar bolivianus, Icteridae

Gnorimopsar chopi, IcteridaeGnorimopsar chopi, Icteridae

Amblyramphus holosericeus, IcteridaeAmblyramphus holosericeus, Icteridae

Curaeus curaeus, IcteridaeCuraeus curaeus, Icteridae

Gymnomystax mexicanus, IcteridaeGymnomystax mexicanus, Icteridae

Macroagelaius imthurni, IcteridaeMacroagelaius imthurni, Icteridae

Lampropsar tanagrinus, IcteridaeLampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, IcteridaeEuphagus cyanocephalus, Icteridae

Quiscalus quiscula, IcteridaeQuiscalus quiscula, Icteridae

Dives dives, IcteridaeDives dives, Icteridae

Molothrus aeneus, IcteridaeMolothrus aeneus, Icteridae

Agelaius phoeniceus, IcteridaeAgelaius phoeniceus, Icteridae

Nesopsar nigerrimus, IcteridaeNesopsar nigerrimus, Icteridae

Icterus mesomelas, IcteridaeIcterus mesomelas, Icteridae

Emberiza aureola, EmberizidaeEmberiza aureola, Emberizidae

Emberiza rutila, EmberizidaeEmberiza rutila, Emberizidae

Emberiza pusilla, EmberizidaeEmberiza pusilla, Emberizidae

Emberiza rustica, EmberizidaeEmberiza rustica, Emberizidae

Emberiza spodocephala, EmberizidaeEmberiza spodocephala, Emberizidae

Emberiza sulphurata, EmberizidaeEmberiza sulphurata, Emberizidae

Emberiza chrysophrys, EmberizidaeEmberiza chrysophrys, Emberizidae

Emberiza tristrami, EmberizidaeEmberiza tristrami, Emberizidae

Emberiza elegans, EmberizidaeEmberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, EmberizidaeEmberiza cioides, Emberizidae

Emberiza jankowskii, EmberizidaeEmberiza jankowskii, Emberizidae

Passer ammodendri, PasseridaePasser ammodendri, Passeridae

Emberiza fucata, EmberizidaeEmberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, PasserellidaeArremon aurantiirostris, Passerellidae

Microspingus cabanisi, ThraupidaeMicrospingus cabanisi, Thraupidae

Microspingus lateralis, ThraupidaeMicrospingus lateralis, Thraupidae

Castanozoster thoracicus, ThraupidaeCastanozoster thoracicus, Thraupidae

Sporophila maximiliani, ThraupidaeSporophila maximiliani, Thraupidae

Geospiza fortis, ThraupidaeGeospiza fortis, Thraupidae

Thraupis episcopus, ThraupidaeThraupis episcopus, Thraupidae

Chlorophanes spiza, ThraupidaeChlorophanes spiza, Thraupidae

Cardinalis cardinalis, CardinalidaeCardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, FringillidaeChlorodrepanis flava, Fringillidae

Akialoa stejnegeri, FringillidaeAkialoa stejnegeri, Fringillidae

Chlorodrepanis virens virens, FringillidaeChlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, FringillidaeLoxops caeruleirostris, Fringillidae

Loxops coccineus, FringillidaeLoxops coccineus, Fringillidae

Loxops mana, FringillidaeLoxops mana, Fringillidae

Magumma parva, FringillidaeMagumma parva, Fringillidae

Hemignathus wilsoni, FringillidaeHemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, FringillidaePseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, FringillidaePsittirostra psittacea, Fringillidae

Himatione sanguinea, FringillidaeHimatione sanguinea, Fringillidae

Drepanis coccinea, FringillidaeDrepanis coccinea, Fringillidae

Akialoa obscura, FringillidaeAkialoa obscura, Fringillidae

Oreomystis bairdi, FringillidaeOreomystis bairdi, Fringillidae

Paroreomyza montana, FringillidaeParoreomyza montana, Fringillidae

Melamprosops phaeosoma, FringillidaeMelamprosops phaeosoma, Fringillidae

Carpodacus roseus, FringillidaeCarpodacus roseus, Fringillidae

Carpodacus sibiricus, FringillidaeCarpodacus sibiricus, Fringillidae

Carpodacus erythrinus, FringillidaeCarpodacus erythrinus, Fringillidae

Leucosticte arctoa, FringillidaeLeucosticte arctoa, Fringillidae

Leucosticte brandti, FringillidaeLeucosticte brandti, Fringillidae

Bucanetes mongolicus, FringillidaeBucanetes mongolicus, Fringillidae

Pinicola enucleator, FringillidaePinicola enucleator, Fringillidae

Pyrrhula pyrrhula, FringillidaePyrrhula pyrrhula, Fringillidae

Spinus pinus, FringillidaeSpinus pinus, Fringillidae

Spinus spinus, FringillidaeSpinus spinus, Fringillidae

Spinus psaltria, FringillidaeSpinus psaltria, Fringillidae

Serinus canaria, FringillidaeSerinus canaria, Fringillidae

Acanthis flammea, FringillidaeAcanthis flammea, Fringillidae

Loxia curvirostra, FringillidaeLoxia curvirostra, Fringillidae

Crithagra albogularis, FringillidaeCrithagra albogularis, Fringillidae

Crithagra dorsostriata, FringillidaeCrithagra dorsostriata, Fringillidae

Chloris sinica, FringillidaeChloris sinica, Fringillidae

Haemorhous cassinii, FringillidaeHaemorhous cassinii, Fringillidae

Haemorhous mexicanus, FringillidaeHaemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, FringillidaeCoccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, FringillidaeCoccothraustes vespertinus, Fringillidae

Eophona migratoria, FringillidaeEophona migratoria, Fringillidae

Eophona personata, FringillidaeEophona personata, Fringillidae

Fringilla teydea polatzeki, FringillidaeFringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, FringillidaeFringilla teydea teydea, Fringillidae

Fringilla coelebs, FringillidaeFringilla coelebs, Fringillidae

Fringilla montifringilla, FringillidaeFringilla montifringilla, Fringillidae

Motacilla alba, MotacillidaeMotacilla alba, Motacillidae

Motacilla cinerea, MotacillidaeMotacilla cinerea, Motacillidae

Motacilla alba lugens, MotacillidaeMotacilla alba lugens, Motacillidae

Anthus hodgsoni, MotacillidaeAnthus hodgsoni, Motacillidae

Anthus novaeseelandiae, MotacillidaeAnthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, PasseridaeMontifringilla blanfordi, Passeridae

Montifringilla davidiana, PasseridaeMontifringilla davidiana, Passeridae

Montifringilla taczanowskii, PasseridaeMontifringilla taczanowskii, Passeridae

Montifringilla ruficollis, PasseridaeMontifringilla ruficollis, Passeridae

Montifringilla adamsi, PasseridaeMontifringilla adamsi, Passeridae

Montifringilla nivalis, PasseridaeMontifringilla nivalis, Passeridae

Passer domesticus, PasseridaePasser domesticus, Passeridae

Passer montanus, PasseridaePasser montanus, Passeridae

Lonchura forbesi, EstrildidaeLonchura forbesi, Estrildidae

Lonchura nigerrima, EstrildidaeLonchura nigerrima, Estrildidae

Lonchura hunsteini, EstrildidaeLonchura hunsteini, Estrildidae

Lonchura spectabilis, EstrildidaeLonchura spectabilis, Estrildidae

Lonchura caniceps, EstrildidaeLonchura caniceps, Estrildidae

Lonchura stygia, EstrildidaeLonchura stygia, Estrildidae

Lonchura grandis, EstrildidaeLonchura grandis, Estrildidae

Lonchura castaneothorax, EstrildidaeLonchura castaneothorax, Estrildidae

Lonchura nevermanni, EstrildidaeLonchura nevermanni, Estrildidae

Lonchura flaviprymna, EstrildidaeLonchura flaviprymna, Estrildidae

Lonchura melaena, EstrildidaeLonchura melaena, Estrildidae

Lonchura striata, EstrildidaeLonchura striata, Estrildidae

Lonchura punctulata, EstrildidaeLonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, EstrildidaeLonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, EstrildidaeLonchura oryzivora, Estrildidae

Taeniopygia guttata, EstrildidaeTaeniopygia guttata, Estrildidae

Vidua chalybeata, ViduidaeVidua chalybeata, Viduidae

Prunella fulvescens, PrunellidaePrunella fulvescens, Prunellidae

Prunella strophiata, PrunellidaePrunella strophiata, Prunellidae

Prunella montanella, PrunellidaePrunella montanella, Prunellidae

Aethopyga gouldiae, NectariniidaeAethopyga gouldiae, Nectariniidae

Turdus eunomus, TurdidaeTurdus eunomus, Turdidae

Turdus naumanni, TurdidaeTurdus naumanni, Turdidae

Turdus hortulorum, TurdidaeTurdus hortulorum, Turdidae

Turdus merula, TurdidaeTurdus merula, Turdidae

Turdus rufiventris, TurdidaeTurdus rufiventris, Turdidae

Turdus migratorius, TurdidaeTurdus migratorius, Turdidae

Turdus philomelos, TurdidaeTurdus philomelos, Turdidae

Zoothera aurea, TurdidaeZoothera aurea, Turdidae

Myadestes myadestinus, TurdidaeMyadestes myadestinus, Turdidae

Calliope calliope, MuscicapidaeCalliope calliope, Muscicapidae

Monticola gularis, MuscicapidaeMonticola gularis, Muscicapidae

Tarsiger cyanurus, MuscicapidaeTarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, MuscicapidaePhoenicurus auroreus, Muscicapidae

Ficedula albicollis, MuscicapidaeFicedula albicollis, Muscicapidae

Ficedula zanthopygia, MuscicapidaeFicedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, MuscicapidaeCyanoptila cyanomelana, Muscicapidae

Copsychus saularis, MuscicapidaeCopsychus saularis, Muscicapidae

Acridotheres cristatellus, SturnidaeAcridotheres cristatellus, Sturnidae

Acridotheres tristis, SturnidaeAcridotheres tristis, Sturnidae

Spodiopsar cineraceus, SturnidaeSpodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, SturnidaeSpodiopsar sericeus, Sturnidae

Gracupica nigricollis, SturnidaeGracupica nigricollis, Sturnidae

Sturnus vulgaris, SturnidaeSturnus vulgaris, Sturnidae

Gracula religiosa, SturnidaeGracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, TroglodytidaeCampylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, TroglodytidaeCampylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, TroglodytidaeHenicorhina leucosticta, Troglodytidae

Sitta carolinensis, SittidaeSitta carolinensis, Sittidae

Bombycilla cedrorum, BombycillidaeBombycilla cedrorum, Bombycillidae

Moho braccatus, MohoidaeMoho braccatus, Mohoidae

Regulus calendula, RegulidaeRegulus calendula, Regulidae

Regulus regulus, RegulidaeRegulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, LeiothrichidaeIanthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, LeiothrichidaeIanthocincla ocellata, Leiothrichidae

Garrulax canorus, LeiothrichidaeGarrulax canorus, Leiothrichidae

Trochalopteron affine, LeiothrichidaeTrochalopteron affine, Leiothrichidae

Trochalopteron elliotii, LeiothrichidaeTrochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, LeiothrichidaeTrochalopteron formosum, Leiothrichidae

Leiothrix argentauris, LeiothrichidaeLeiothrix argentauris, Leiothrichidae

Leiothrix lutea, LeiothrichidaeLeiothrix lutea, Leiothrichidae

Minla ignotincta, LeiothrichidaeMinla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, PellorneidaeNapothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, TimaliidaePomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, TimaliidaeCyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, ZosteropidaeZosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, ZosteropidaeZosterops poliogastrus, Zosteropidae

Zosterops senegalensis, ZosteropidaeZosterops senegalensis, Zosteropidae

Zosterops erythropleurus, ZosteropidaeZosterops erythropleurus, Zosteropidae

Zosterops japonicus, ZosteropidaeZosterops japonicus, Zosteropidae

Zosterops lateralis, ZosteropidaeZosterops lateralis, Zosteropidae

Yuhina diademata, ZosteropidaeYuhina diademata, Zosteropidae

Suthora fulvifrons, ParadoxornithidaeSuthora fulvifrons, Paradoxornithidae

Suthora nipalensis, ParadoxornithidaeSuthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, ParadoxornithidaeSinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, SylviidaeSylvia atricapilla, Sylviidae

Sylvia crassirostris, SylviidaeSylvia crassirostris, Sylviidae

Tachycineta albilinea, HirundinidaeTachycineta albilinea, Hirundinidae

Tachycineta albiventer, HirundinidaeTachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, HirundinidaeTachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, HirundinidaeTachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, HirundinidaeTachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, HirundinidaeTachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, HirundinidaeTachycineta euchrysea, Hirundinidae

Tachycineta thalassina, HirundinidaeTachycineta thalassina, Hirundinidae

Tachycineta bicolor, HirundinidaeTachycineta bicolor, Hirundinidae

Progne chalybea, HirundinidaeProgne chalybea, Hirundinidae

Hirundo rustica erythrogaster, HirundinidaeHirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, HirundinidaeHirundo rustica gutturalis, Hirundinidae

Cecropis daurica, HirundinidaeCecropis daurica, Hirundinidae

Pycnonotus sinensis, PycnonotidaePycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, PycnonotidaePycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, PycnonotidaePycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, PycnonotidaePycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, PycnonotidaeSpizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, AegithalidaeAegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, AegithalidaeAegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, AegithalidaeAegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, AegithalidaeAegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, AegithalidaeAegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, AegithalidaeAegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, PhylloscopidaePhylloscopus inornatus, Phylloscopidae

Locustella pryeri, LocustellidaeLocustella pryeri, Locustellidae

Megalurus punctatus, LocustellidaeMegalurus punctatus, Locustellidae

Acrocephalus scirpaceus, AcrocephalidaeAcrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, AlaudidaeAlauda arvensis, Alaudidae

Melanocorypha mongolica, AlaudidaeMelanocorypha mongolica, Alaudidae

Poecile montanus, ParidaePoecile montanus, Paridae

Poecile palustris, ParidaePoecile palustris, Paridae

Poecile atricapillus, ParidaePoecile atricapillus, Paridae

Periparus venustulus, ParidaePeriparus venustulus, Paridae

Periparus ater, ParidaePeriparus ater, Paridae

Lophophanes dichrous, ParidaeLophophanes dichrous, Paridae

Parus major, ParidaeParus major, Paridae

Parus monticolus, ParidaeParus monticolus, Paridae

Machlolophus spilonotus, ParidaeMachlolophus spilonotus, Paridae

Pseudopodoces humilis, ParidaePseudopodoces humilis, Paridae

Cyanistes cyanus, ParidaeCyanistes cyanus, Paridae

Sylviparus modestus, ParidaeSylviparus modestus, Paridae

Remiz consobrinus, RemizidaeRemiz consobrinus, Remizidae

Hyliota flavigaster, HyliotidaeHyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, PicathartidaePicathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, PetroicidaeEopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, PetroicidaeEopsaltria griseogularis, Petroicidae

Eopsaltria australis, PetroicidaeEopsaltria australis, Petroicidae

Tregellasia capito, PetroicidaeTregellasia capito, Petroicidae

Tregellasia leucops, PetroicidaeTregellasia leucops, Petroicidae

Petroica boodang, PetroicidaePetroica boodang, Petroicidae

Petroica phoenicea, PetroicidaePetroica phoenicea, Petroicidae

Petroica macrocephala, PetroicidaePetroica macrocephala, Petroicidae

Petroica australis, PetroicidaePetroica australis, Petroicidae

Petroica goodenovii, PetroicidaePetroica goodenovii, Petroicidae

Heteralocha acutirostris, CallaeidaeHeteralocha acutirostris, Callaeidae

Philesturnus carunculatus, CallaeidaePhilesturnus carunculatus, Callaeidae

Callaeas cinereus, CallaeidaeCallaeas cinereus, Callaeidae

Notiomystis cincta, NotiomystidaeNotiomystis cincta, Notiomystidae

Oedistoma iliolophus, MelanocharitidaeOedistoma iliolophus, Melanocharitidae

Corvus moriorum, CorvidaeCorvus moriorum, Corvidae

Corvus moriorum antipodum, CorvidaeCorvus moriorum antipodum, Corvidae

Corvus coronoides, CorvidaeCorvus coronoides, Corvidae

Corvus macrorhynchos, CorvidaeCorvus macrorhynchos, Corvidae

Corvus splendens, CorvidaeCorvus splendens, Corvidae

Corvus brachyrhynchos, CorvidaeCorvus brachyrhynchos, Corvidae

Corvus corax, CorvidaeCorvus corax, Corvidae

Corvus ruficollis, CorvidaeCorvus ruficollis, Corvidae

Corvus cryptoleucus, CorvidaeCorvus cryptoleucus, Corvidae

Corvus frugilegus, CorvidaeCorvus frugilegus, Corvidae

Corvus hawaiiensis, CorvidaeCorvus hawaiiensis, Corvidae

Nucifraga columbiana, CorvidaeNucifraga columbiana, Corvidae

Garrulus glandarius, CorvidaeGarrulus glandarius, Corvidae

Podoces hendersoni, CorvidaePodoces hendersoni, Corvidae

Pica pica, CorvidaePica pica, Corvidae

Cyanopica cyanus, CorvidaeCyanopica cyanus, Corvidae

Urocissa erythroryncha, CorvidaeUrocissa erythroryncha, Corvidae

Pyrrhocorax graculus, CorvidaePyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, CorvidaePyrrhocorax pyrrhocorax, Corvidae

Lanius schach, LaniidaeLanius schach, Laniidae

Lanius tephronotus, LaniidaeLanius tephronotus, Laniidae

Lanius cristatus, LaniidaeLanius cristatus, Laniidae

Lanius isabellinus, LaniidaeLanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, LaniidaeLanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, MonarchidaeTerpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, RhipiduridaeRhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, MohouidaeMohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, CampephagidaePericrocotus ethologus, Campephagidae

Vireo olivaceus, VireonidaeVireo olivaceus, Vireonidae

Oriolus chinensis, OriolidaeOriolus chinensis, Oriolidae

Turnagra capensis, OriolidaeTurnagra capensis, Oriolidae

Anthornis melanura, MeliphagidaeAnthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, MeliphagidaeProsthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, MeliphagidaeEpthianura albifrons, Meliphagidae

Gerygone igata, AcanthizidaeGerygone igata, Acanthizidae

Malurus melanocephalus, MaluridaeMalurus melanocephalus, Maluridae

Menura novaehollandiae, MenuridaeMenura novaehollandiae, Menuridae

Cnemotriccus fuscatus, TyrannidaeCnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, TyrannidaeMionectes oleagineus, Tyrannidae

Lepidothrix coronata, PipridaeLepidothrix coronata, Pipridae

Scytalopus magellanicus, RhinocryptidaeScytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, ThamnophilidaeThamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, CalyptomenidaeSmithornis sharpei, Calyptomenidae

Pitta nympha, PittidaePitta nympha, Pittidae

Pachyplichas yaldwyni, AcanthisittidaePachyplichas yaldwyni, Acanthisittidae

Xenicus gilviventris, AcanthisittidaeXenicus gilviventris, Acanthisittidae

Acanthisitta chloris, AcanthisittidaeAcanthisitta chloris, Acanthisittidae

Xenicus longipes, AcanthisittidaeXenicus longipes, Acanthisittidae

Traversia lyalli, AcanthisittidaeTraversia lyalli, Acanthisittidae
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Pseudoleistes guirahuro, IcteridaePseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, IcteridaePseudoleistes virescens, Icteridae

Xanthopsar flavus, IcteridaeXanthopsar flavus, Icteridae

Chrysomus icterocephalus, IcteridaeChrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, IcteridaeChrysomus ruficapillus, Icteridae

Agelasticus cyanopus, IcteridaeAgelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, IcteridaeAgelasticus xanthophthalmus, Icteridae

Agelasticus thilius, IcteridaeAgelasticus thilius, Icteridae

Agelaioides badius, IcteridaeAgelaioides badius, Icteridae

Oreopsar bolivianus, IcteridaeOreopsar bolivianus, Icteridae

Gnorimopsar chopi, IcteridaeGnorimopsar chopi, Icteridae

Amblyramphus holosericeus, IcteridaeAmblyramphus holosericeus, Icteridae

Curaeus curaeus, IcteridaeCuraeus curaeus, Icteridae

Gymnomystax mexicanus, IcteridaeGymnomystax mexicanus, Icteridae

Macroagelaius imthurni, IcteridaeMacroagelaius imthurni, Icteridae

Lampropsar tanagrinus, IcteridaeLampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, IcteridaeEuphagus cyanocephalus, Icteridae

Quiscalus quiscula, IcteridaeQuiscalus quiscula, Icteridae

Dives dives, IcteridaeDives dives, Icteridae

Molothrus aeneus, IcteridaeMolothrus aeneus, Icteridae

Agelaius phoeniceus, IcteridaeAgelaius phoeniceus, Icteridae

Nesopsar nigerrimus, IcteridaeNesopsar nigerrimus, Icteridae

Icterus mesomelas, IcteridaeIcterus mesomelas, Icteridae

Emberiza aureola, EmberizidaeEmberiza aureola, Emberizidae

Emberiza rutila, EmberizidaeEmberiza rutila, Emberizidae

Emberiza pusilla, EmberizidaeEmberiza pusilla, Emberizidae

Emberiza rustica, EmberizidaeEmberiza rustica, Emberizidae

Emberiza spodocephala, EmberizidaeEmberiza spodocephala, Emberizidae

Emberiza sulphurata, EmberizidaeEmberiza sulphurata, Emberizidae

Emberiza chrysophrys, EmberizidaeEmberiza chrysophrys, Emberizidae

Emberiza tristrami, EmberizidaeEmberiza tristrami, Emberizidae

Emberiza elegans, EmberizidaeEmberiza elegans, Emberizidae

Emberiza siemsseni, Emberizidae

Emberiza cioides, EmberizidaeEmberiza cioides, Emberizidae

Emberiza jankowskii, EmberizidaeEmberiza jankowskii, Emberizidae

Passer ammodendri, PasseridaePasser ammodendri, Passeridae

Emberiza fucata, EmberizidaeEmberiza fucata, Emberizidae

Emberiza lathami, Emberizidae

Arremon aurantiirostris, PasserellidaeArremon aurantiirostris, Passerellidae

Microspingus cabanisi, ThraupidaeMicrospingus cabanisi, Thraupidae

Microspingus lateralis, ThraupidaeMicrospingus lateralis, Thraupidae

Castanozoster thoracicus, ThraupidaeCastanozoster thoracicus, Thraupidae

Sporophila maximiliani, ThraupidaeSporophila maximiliani, Thraupidae

Geospiza fortis, ThraupidaeGeospiza fortis, Thraupidae

Thraupis episcopus, ThraupidaeThraupis episcopus, Thraupidae

Chlorophanes spiza, ThraupidaeChlorophanes spiza, Thraupidae

Cardinalis cardinalis, CardinalidaeCardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, FringillidaeChlorodrepanis flava, Fringillidae

Chlorodrepanis stejnegeri, Fringillidae

Chlorodrepanis virens virens, FringillidaeChlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, FringillidaeLoxops caeruleirostris, Fringillidae

Loxops coccineus, FringillidaeLoxops coccineus, Fringillidae

Loxops mana, FringillidaeLoxops mana, Fringillidae

Magumma parva, FringillidaeMagumma parva, Fringillidae

Hemignathus wilsoni, FringillidaeHemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, FringillidaePseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, FringillidaePsittirostra psittacea, Fringillidae

Himatione sanguinea, FringillidaeHimatione sanguinea, Fringillidae

Drepanis coccinea, FringillidaeDrepanis coccinea, Fringillidae

Akialoa obscura, FringillidaeAkialoa obscura, Fringillidae

Oreomystis bairdi, FringillidaeOreomystis bairdi, Fringillidae

Paroreomyza montana, FringillidaeParoreomyza montana, Fringillidae

Melamprosops phaeosoma, FringillidaeMelamprosops phaeosoma, Fringillidae

Carpodacus roseus, FringillidaeCarpodacus roseus, Fringillidae

Carpodacus sibiricus, FringillidaeCarpodacus sibiricus, Fringillidae

Carpodacus erythrinus, FringillidaeCarpodacus erythrinus, Fringillidae

Leucosticte arctoa, FringillidaeLeucosticte arctoa, Fringillidae

Leucosticte brandti, FringillidaeLeucosticte brandti, Fringillidae

Bucanetes mongolicus, FringillidaeBucanetes mongolicus, Fringillidae

Pinicola enucleator, FringillidaePinicola enucleator, Fringillidae

Pyrrhula pyrrhula, FringillidaePyrrhula pyrrhula, Fringillidae

Spinus pinus, FringillidaeSpinus pinus, Fringillidae

Spinus spinus, FringillidaeSpinus spinus, Fringillidae

Spinus psaltria, FringillidaeSpinus psaltria, Fringillidae

Serinus canaria, FringillidaeSerinus canaria, Fringillidae

Acanthis flammea, FringillidaeAcanthis flammea, Fringillidae

Loxia curvirostra, FringillidaeLoxia curvirostra, Fringillidae

Crithagra albogularis, FringillidaeCrithagra albogularis, Fringillidae

Crithagra dorsostriata, FringillidaeCrithagra dorsostriata, Fringillidae

Chloris sinica, FringillidaeChloris sinica, Fringillidae

Haemorhous cassinii, FringillidaeHaemorhous cassinii, Fringillidae

Haemorhous mexicanus, FringillidaeHaemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, FringillidaeCoccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, FringillidaeCoccothraustes vespertinus, Fringillidae

Eophona migratoria, FringillidaeEophona migratoria, Fringillidae

Eophona personata, FringillidaeEophona personata, Fringillidae

Fringilla teydea polatzeki, FringillidaeFringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, FringillidaeFringilla teydea teydea, Fringillidae

Fringilla coelebs, FringillidaeFringilla coelebs, Fringillidae

Fringilla montifringilla, FringillidaeFringilla montifringilla, Fringillidae

Motacilla alba, MotacillidaeMotacilla alba, Motacillidae

Motacilla cinerea, MotacillidaeMotacilla cinerea, Motacillidae

Motacilla alba lugens, MotacillidaeMotacilla alba lugens, Motacillidae

Anthus hodgsoni, MotacillidaeAnthus hodgsoni, Motacillidae

Anthus novaeseelandiae, MotacillidaeAnthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, PasseridaeMontifringilla blanfordi, Passeridae

Montifringilla davidiana, PasseridaeMontifringilla davidiana, Passeridae

Montifringilla taczanowskii, PasseridaeMontifringilla taczanowskii, Passeridae

Montifringilla ruficollis, PasseridaeMontifringilla ruficollis, Passeridae

Montifringilla adamsi, PasseridaeMontifringilla adamsi, Passeridae

Montifringilla nivalis, PasseridaeMontifringilla nivalis, Passeridae

Passer domesticus, PasseridaePasser domesticus, Passeridae

Passer montanus, PasseridaePasser montanus, Passeridae

Lonchura forbesi, EstrildidaeLonchura forbesi, Estrildidae

Lonchura nigerrima, EstrildidaeLonchura nigerrima, Estrildidae

Lonchura hunsteini, EstrildidaeLonchura hunsteini, Estrildidae

Lonchura spectabilis, EstrildidaeLonchura spectabilis, Estrildidae

Lonchura caniceps, EstrildidaeLonchura caniceps, Estrildidae

Lonchura stygia, EstrildidaeLonchura stygia, Estrildidae

Lonchura grandis, EstrildidaeLonchura grandis, Estrildidae

Lonchura castaneothorax, EstrildidaeLonchura castaneothorax, Estrildidae

Lonchura nevermanni, EstrildidaeLonchura nevermanni, Estrildidae

Lonchura flaviprymna, EstrildidaeLonchura flaviprymna, Estrildidae

Lonchura melaena, EstrildidaeLonchura melaena, Estrildidae

Lonchura striata, EstrildidaeLonchura striata, Estrildidae

Lonchura punctulata, EstrildidaeLonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, EstrildidaeLonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, EstrildidaeLonchura oryzivora, Estrildidae

Taeniopygia guttata, EstrildidaeTaeniopygia guttata, Estrildidae

Vidua chalybeata, ViduidaeVidua chalybeata, Viduidae

Prunella fulvescens, PrunellidaePrunella fulvescens, Prunellidae

Prunella strophiata, PrunellidaePrunella strophiata, Prunellidae

Prunella montanella, PrunellidaePrunella montanella, Prunellidae

Aethopyga gouldiae, NectariniidaeAethopyga gouldiae, Nectariniidae

Turdus eunomus, TurdidaeTurdus eunomus, Turdidae

Turdus naumanni, TurdidaeTurdus naumanni, Turdidae

Turdus hortulorum, TurdidaeTurdus hortulorum, Turdidae

Turdus merula, TurdidaeTurdus merula, Turdidae

Turdus rufiventris, TurdidaeTurdus rufiventris, Turdidae

Turdus migratorius, TurdidaeTurdus migratorius, Turdidae

Turdus philomelos, TurdidaeTurdus philomelos, Turdidae

Zoothera aurea, TurdidaeZoothera aurea, Turdidae

Myadestes myadestinus, TurdidaeMyadestes myadestinus, Turdidae

Calliope calliope, MuscicapidaeCalliope calliope, Muscicapidae

Monticola gularis, MuscicapidaeMonticola gularis, Muscicapidae

Tarsiger cyanurus, MuscicapidaeTarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, MuscicapidaePhoenicurus auroreus, Muscicapidae

Ficedula albicollis, MuscicapidaeFicedula albicollis, Muscicapidae

Ficedula zanthopygia, MuscicapidaeFicedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, MuscicapidaeCyanoptila cyanomelana, Muscicapidae

Copsychus saularis, MuscicapidaeCopsychus saularis, Muscicapidae

Acridotheres cristatellus, SturnidaeAcridotheres cristatellus, Sturnidae

Acridotheres tristis, SturnidaeAcridotheres tristis, Sturnidae

Spodiopsar cineraceus, SturnidaeSpodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, SturnidaeSpodiopsar sericeus, Sturnidae

Gracupica nigricollis, SturnidaeGracupica nigricollis, Sturnidae

Sturnus vulgaris, SturnidaeSturnus vulgaris, Sturnidae

Gracula religiosa, SturnidaeGracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, TroglodytidaeCampylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, TroglodytidaeCampylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, TroglodytidaeHenicorhina leucosticta, Troglodytidae

Sitta carolinensis, SittidaeSitta carolinensis, Sittidae

Bombycilla cedrorum, BombycillidaeBombycilla cedrorum, Bombycillidae

Moho braccatus, MohoidaeMoho braccatus, Mohoidae

Regulus calendula, RegulidaeRegulus calendula, Regulidae

Regulus regulus, RegulidaeRegulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, LeiothrichidaeIanthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, LeiothrichidaeIanthocincla ocellata, Leiothrichidae

Garrulax canorus, LeiothrichidaeGarrulax canorus, Leiothrichidae

Trochalopteron affine, LeiothrichidaeTrochalopteron affine, Leiothrichidae

Trochalopteron elliotii, LeiothrichidaeTrochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, LeiothrichidaeTrochalopteron formosum, Leiothrichidae

Leiothrix argentauris, LeiothrichidaeLeiothrix argentauris, Leiothrichidae

Leiothrix lutea, LeiothrichidaeLeiothrix lutea, Leiothrichidae

Minla ignotincta, LeiothrichidaeMinla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, PellorneidaeNapothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, TimaliidaePomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, TimaliidaeCyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, ZosteropidaeZosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, ZosteropidaeZosterops poliogastrus, Zosteropidae

Zosterops senegalensis, ZosteropidaeZosterops senegalensis, Zosteropidae

Zosterops erythropleurus, ZosteropidaeZosterops erythropleurus, Zosteropidae

Zosterops japonicus, ZosteropidaeZosterops japonicus, Zosteropidae

Zosterops lateralis, ZosteropidaeZosterops lateralis, Zosteropidae

Yuhina diademata, ZosteropidaeYuhina diademata, Zosteropidae

Suthora fulvifrons, ParadoxornithidaeSuthora fulvifrons, Paradoxornithidae

Suthora nipalensis, ParadoxornithidaeSuthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, ParadoxornithidaeSinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, SylviidaeSylvia atricapilla, Sylviidae

Sylvia crassirostris, SylviidaeSylvia crassirostris, Sylviidae

Tachycineta albilinea, HirundinidaeTachycineta albilinea, Hirundinidae

Tachycineta albiventer, HirundinidaeTachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, HirundinidaeTachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, HirundinidaeTachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, HirundinidaeTachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, HirundinidaeTachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, HirundinidaeTachycineta euchrysea, Hirundinidae

Tachycineta thalassina, HirundinidaeTachycineta thalassina, Hirundinidae

Tachycineta bicolor, HirundinidaeTachycineta bicolor, Hirundinidae

Progne chalybea, HirundinidaeProgne chalybea, Hirundinidae

Hirundo rustica erythrogaster, HirundinidaeHirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, HirundinidaeHirundo rustica gutturalis, Hirundinidae

Cecropis daurica, HirundinidaeCecropis daurica, Hirundinidae

Pycnonotus sinensis, PycnonotidaePycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, PycnonotidaePycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, PycnonotidaePycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, PycnonotidaePycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, PycnonotidaeSpizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, AegithalidaeAegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, AegithalidaeAegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, AegithalidaeAegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, AegithalidaeAegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, AegithalidaeAegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, AegithalidaeAegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, PhylloscopidaePhylloscopus inornatus, Phylloscopidae

Locustella pryeri, LocustellidaeLocustella pryeri, Locustellidae

Megalurus punctatus, LocustellidaeMegalurus punctatus, Locustellidae

Acrocephalus scirpaceus, AcrocephalidaeAcrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, AlaudidaeAlauda arvensis, Alaudidae

Melanocorypha mongolica, AlaudidaeMelanocorypha mongolica, Alaudidae

Poecile montanus, ParidaePoecile montanus, Paridae

Poecile palustris, ParidaePoecile palustris, Paridae

Poecile atricapillus, ParidaePoecile atricapillus, Paridae

Periparus venustulus, ParidaePeriparus venustulus, Paridae

Periparus ater, ParidaePeriparus ater, Paridae

Lophophanes dichrous, ParidaeLophophanes dichrous, Paridae

Parus major, ParidaeParus major, Paridae

Parus monticolus, ParidaeParus monticolus, Paridae

Machlolophus spilonotus, ParidaeMachlolophus spilonotus, Paridae

Pseudopodoces humilis, ParidaePseudopodoces humilis, Paridae

Cyanistes cyanus, ParidaeCyanistes cyanus, Paridae

Sylviparus modestus, ParidaeSylviparus modestus, Paridae

Remiz consobrinus, RemizidaeRemiz consobrinus, Remizidae

Hyliota flavigaster, HyliotidaeHyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, PicathartidaePicathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, PetroicidaeEopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, PetroicidaeEopsaltria griseogularis, Petroicidae

Eopsaltria australis, PetroicidaeEopsaltria australis, Petroicidae

Tregellasia capito, PetroicidaeTregellasia capito, Petroicidae

Tregellasia leucops, PetroicidaeTregellasia leucops, Petroicidae

Petroica boodang, PetroicidaePetroica boodang, Petroicidae

Petroica phoenicea, PetroicidaePetroica phoenicea, Petroicidae

Petroica macrocephala, PetroicidaePetroica macrocephala, Petroicidae

Petroica australis, PetroicidaePetroica australis, Petroicidae

Petroica goodenovii, PetroicidaePetroica goodenovii, Petroicidae

Heteralocha acutirostris, CallaeidaeHeteralocha acutirostris, Callaeidae

Philesturnus carunculatus, CallaeidaePhilesturnus carunculatus, Callaeidae

Callaeas cinereus, CallaeidaeCallaeas cinereus, Callaeidae

Notiomystis cincta, NotiomystidaeNotiomystis cincta, Notiomystidae

Oedistoma iliolophus, MelanocharitidaeOedistoma iliolophus, Melanocharitidae

Corvus moriorum, CorvidaeCorvus moriorum, Corvidae

Corvus moriorum antipodum, CorvidaeCorvus moriorum antipodum, Corvidae

Corvus coronoides, CorvidaeCorvus coronoides, Corvidae

Corvus macrorhynchos, CorvidaeCorvus macrorhynchos, Corvidae

Corvus splendens, CorvidaeCorvus splendens, Corvidae

Corvus brachyrhynchos, CorvidaeCorvus brachyrhynchos, Corvidae

Corvus corax, CorvidaeCorvus corax, Corvidae

Corvus ruficollis, CorvidaeCorvus ruficollis, Corvidae

Corvus cryptoleucus, CorvidaeCorvus cryptoleucus, Corvidae

Corvus frugilegus, CorvidaeCorvus frugilegus, Corvidae

Corvus hawaiiensis, CorvidaeCorvus hawaiiensis, Corvidae

Nucifraga columbiana, CorvidaeNucifraga columbiana, Corvidae

Garrulus glandarius, CorvidaeGarrulus glandarius, Corvidae

Podoces hendersoni, CorvidaePodoces hendersoni, Corvidae

Pica pica, CorvidaePica pica, Corvidae

Cyanopica cyanus, CorvidaeCyanopica cyanus, Corvidae

Urocissa erythroryncha, CorvidaeUrocissa erythroryncha, Corvidae

Pyrrhocorax graculus, CorvidaePyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, CorvidaePyrrhocorax pyrrhocorax, Corvidae

Lanius schach, LaniidaeLanius schach, Laniidae

Lanius tephronotus, LaniidaeLanius tephronotus, Laniidae

Lanius cristatus, LaniidaeLanius cristatus, Laniidae

Lanius isabellinus, LaniidaeLanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, LaniidaeLanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, MonarchidaeTerpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, RhipiduridaeRhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, MohouidaeMohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, CampephagidaePericrocotus ethologus, Campephagidae

Vireo olivaceus, VireonidaeVireo olivaceus, Vireonidae

Oriolus chinensis, OriolidaeOriolus chinensis, Oriolidae

Turnagra capensis, OriolidaeTurnagra capensis, Oriolidae

Anthornis melanura, MeliphagidaeAnthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, MeliphagidaeProsthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, MeliphagidaeEpthianura albifrons, Meliphagidae

Gerygone igata, AcanthizidaeGerygone igata, Acanthizidae

Malurus melanocephalus, MaluridaeMalurus melanocephalus, Maluridae

Menura novaehollandiae, MenuridaeMenura novaehollandiae, Menuridae

Cnemotriccus fuscatus, TyrannidaeCnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, TyrannidaeMionectes oleagineus, Tyrannidae

Lepidothrix coronata, PipridaeLepidothrix coronata, Pipridae

Scytalopus magellanicus, RhinocryptidaeScytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, ThamnophilidaeThamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, CalyptomenidaeSmithornis sharpei, Calyptomenidae

Pitta nympha, PittidaePitta nympha, Pittidae

Xenicus yaldwyni, Acanthisittidae

Xenicus gilviventris, AcanthisittidaeXenicus gilviventris, Acanthisittidae

Acanthisitta chloris, AcanthisittidaeAcanthisitta chloris, Acanthisittidae

Xenicus longipes, AcanthisittidaeXenicus longipes, Acanthisittidae

Traversia lyalli, AcanthisittidaeTraversia lyalli, Acanthisittidae
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Figure S3. The maximum parsimony reconstruction of ancestral states and mapping of mitogenomic 
duplications onto the phylogenetic tree of passerines with verified presence or absence of the duplication. The 
parrot and falcon lineages are also included. Gene orders I, II, III and IV were marked at appropriate lineages.

0 (single)

State

1 (duplicated)

Pseudoleistes guirahuro, Icteridae

Pseudoleistes virescens, Icteridae

Xanthopsar flavus, Icteridae

Chrysomus icterocephalus, Icteridae

Chrysomus ruficapillus, Icteridae

Agelasticus cyanopus, Icteridae

Agelasticus xanthophthalmus, Icteridae

Agelasticus thilius, Icteridae

Agelaioides badius, Icteridae

Oreopsar bolivianus, Icteridae

Gnorimopsar chopi, Icteridae

Amblyramphus holosericeus, Icteridae

Curaeus curaeus, Icteridae

Gymnomystax mexicanus, Icteridae

Macroagelaius imthurni, Icteridae

Lampropsar tanagrinus, Icteridae

Euphagus cyanocephalus, Icteridae

Quiscalus quiscula, Icteridae

Dives dives, Icteridae

Molothrus aeneus, Icteridae

Agelaius phoeniceus, Icteridae

Nesopsar nigerrimus, Icteridae

Icterus mesomelas, Icteridae

Emberiza aureola, Emberizidae

Emberiza rutila, Emberizidae

Emberiza pusilla, Emberizidae

Emberiza rustica, Emberizidae

Emberiza spodocephala, Emberizidae

Emberiza sulphurata, Emberizidae

Emberiza chrysophrys, Emberizidae

Emberiza tristrami, Emberizidae

Emberiza elegans, Emberizidae

Emberiza iemsseni, Emberizidae

Emberiza cioides, Emberizidae

Emberiza jankowskii, Emberizidae

Passer ammodendri, Passeridae

Emberiza fucata, Emberizidae

Emberiza athami, Emberizidae

Arremon aurantiirostris, Passerellidae

Microspingus cabanisi, Thraupidae

Microspingus lateralis, Thraupidae

Castanozoster thoracicus, Thraupidae

Sporophila maximiliani, Thraupidae

Geospiza fortis, Thraupidae

Thraupis episcopus, Thraupidae

Chlorophanes spiza, Thraupidae

Cardinalis cardinalis, Cardinalidae

Chlorodrepanis flava, Fringillidae

Chlorodrepanis stejnegeri, Fringillidae

Chlorodrepanis virens virens, Fringillidae

Loxops caeruleirostris, Fringillidae

Loxops coccineus, Fringillidae

Loxops mana, Fringillidae

Magumma parva, Fringillidae

Hemignathus wilsoni, Fringillidae

Pseudonestor xanthophrys, Fringillidae

Psittirostra psittacea, Fringillidae

Himatione sanguinea, Fringillidae

Drepanis coccinea, Fringillidae

Akialoa obscura, Fringillidae

Oreomystis bairdi, Fringillidae

Paroreomyza montana, Fringillidae

Melamprosops phaeosoma, Fringillidae

Carpodacus roseus, Fringillidae

Carpodacus sibiricus, Fringillidae

Carpodacus erythrinus, Fringillidae

Leucosticte arctoa, Fringillidae

Leucosticte brandti, Fringillidae

Bucanetes mongolicus, Fringillidae

Pinicola enucleator, Fringillidae

Pyrrhula pyrrhula, Fringillidae

Spinus pinus, Fringillidae

Spinus spinus, Fringillidae

Spinus psaltria, Fringillidae

Serinus canaria, Fringillidae

Acanthis flammea, Fringillidae

Loxia curvirostra, Fringillidae

Crithagra albogularis, Fringillidae

Crithagra dorsostriata, Fringillidae

Chloris sinica, Fringillidae

Haemorhous cassinii, Fringillidae

Haemorhous mexicanus, Fringillidae

Coccothraustes coccothraustes, Fringillidae

Coccothraustes vespertinus, Fringillidae

Eophona migratoria, Fringillidae

Eophona personata, Fringillidae

Fringilla teydea polatzeki, Fringillidae

Fringilla teydea teydea, Fringillidae

Fringilla coelebs, Fringillidae

Fringilla montifringilla, Fringillidae

Motacilla alba, Motacillidae

Motacilla cinerea, Motacillidae

Motacilla alba lugens, Motacillidae

Anthus hodgsoni, Motacillidae

Anthus novaeseelandiae, Motacillidae

Montifringilla blanfordi, Passeridae

Montifringilla davidiana, Passeridae

Montifringilla taczanowskii, Passeridae

Montifringilla ruficollis, Passeridae

Montifringilla adamsi, Passeridae

Montifringilla nivalis, Passeridae

Passer domesticus, Passeridae

Passer montanus, Passeridae

Lonchura forbesi, Estrildidae

Lonchura nigerrima, Estrildidae

Lonchura hunsteini, Estrildidae

Lonchura spectabilis, Estrildidae

Lonchura caniceps, Estrildidae

Lonchura stygia, Estrildidae

Lonchura grandis, Estrildidae

Lonchura castaneothorax, Estrildidae

Lonchura nevermanni, Estrildidae

Lonchura flaviprymna, Estrildidae

Lonchura melaena, Estrildidae

Lonchura striata, Estrildidae

Lonchura punctulata, Estrildidae

Lonchura tristissima leucosticta, Estrildidae

Lonchura oryzivora, Estrildidae

Taeniopygia guttata, Estrildidae

Vidua chalybeata, Viduidae

Prunella fulvescens, Prunellidae

Prunella strophiata, Prunellidae

Prunella montanella, Prunellidae

Aethopyga gouldiae, Nectariniidae

Turdus eunomus, Turdidae

Turdus naumanni, Turdidae

Turdus hortulorum, Turdidae

Turdus merula, Turdidae

Turdus rufiventris, Turdidae

Turdus migratorius, Turdidae

Turdus philomelos, Turdidae

Zoothera aurea, Turdidae

Myadestes myadestinus, Turdidae

Calliope calliope, Muscicapidae

Monticola gularis, Muscicapidae

Tarsiger cyanurus, Muscicapidae

Phoenicurus auroreus, Muscicapidae

Ficedula albicollis, Muscicapidae

Ficedula zanthopygia, Muscicapidae

Cyanoptila cyanomelana, Muscicapidae

Copsychus saularis, Muscicapidae

Acridotheres cristatellus, Sturnidae

Acridotheres tristis, Sturnidae

Spodiopsar cineraceus, Sturnidae

Spodiopsar sericeus, Sturnidae

Gracupica nigricollis, Sturnidae

Sturnus vulgaris, Sturnidae

Gracula religiosa, Sturnidae

Campylorhynchus brunneicapillus, Troglodytidae

Campylorhynchus zonatus, Troglodytidae

Henicorhina leucosticta, Troglodytidae

Sitta carolinensis, Sittidae

Bombycilla cedrorum, Bombycillidae

Moho braccatus, Mohoidae

Regulus calendula, Regulidae

Regulus regulus, Regulidae

Pterorhinus lanceolatus, Leiothrichidae

Pterorhinus perspicillatus, Leiothrichidae

Pterorhinus poecilorhynchus, Leiothrichidae

Pterorhinus sannio, Leiothrichidae

Ianthocincla cineracea, Leiothrichidae

Ianthocincla ocellata, Leiothrichidae

Garrulax canorus, Leiothrichidae

Trochalopteron affine, Leiothrichidae

Trochalopteron elliotii, Leiothrichidae

Trochalopteron formosum, Leiothrichidae

Leiothrix argentauris, Leiothrichidae

Leiothrix lutea, Leiothrichidae

Minla ignotincta, Leiothrichidae

Alcippe morrisonia, Pellorneidae

Napothera epilepidota, Pellorneidae

Pomatorhinus ruficollis, Timaliidae

Cyanoderma ruficeps, Timaliidae

Zosterops abyssinicus, Zosteropidae

Zosterops poliogastrus, Zosteropidae

Zosterops senegalensis, Zosteropidae

Zosterops erythropleurus, Zosteropidae

Zosterops japonicus, Zosteropidae

Zosterops lateralis, Zosteropidae

Yuhina diademata, Zosteropidae

Suthora fulvifrons, Paradoxornithidae

Suthora nipalensis, Paradoxornithidae

Sinosuthora webbiana, Paradoxornithidae

Sylvia atricapilla, Sylviidae

Sylvia crassirostris, Sylviidae

Tachycineta albilinea, Hirundinidae

Tachycineta albiventer, Hirundinidae

Tachycineta stolzmanni, Hirundinidae

Tachycineta leucorrhoa, Hirundinidae

Tachycineta leucopyga, Hirundinidae

Tachycineta cyaneoviridis, Hirundinidae

Tachycineta euchrysea, Hirundinidae

Tachycineta thalassina, Hirundinidae

Tachycineta bicolor, Hirundinidae

Progne chalybea, Hirundinidae

Hirundo rustica erythrogaster, Hirundinidae

Hirundo rustica gutturalis, Hirundinidae

Cecropis daurica, Hirundinidae

Pycnonotus sinensis, Pycnonotidae

Pycnonotus taivanus, Pycnonotidae

Pycnonotus xanthorrhous, Pycnonotidae

Pycnonotus melanicterus, Pycnonotidae

Spizixos semitorques, Pycnonotidae

Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae

Aegithalos fuliginosus, Aegithalidae

Aegithalos caudatus caudatus, Aegithalidae

Aegithalos glaucogularis, Aegithalidae

Aegithalos concinnus concinnus, Aegithalidae

Aegithalos concinnus talifuensis, Aegithalidae

Phylloscopus inornatus, Phylloscopidae

Locustella pryeri, Locustellidae

Megalurus punctatus, Locustellidae

Acrocephalus scirpaceus, Acrocephalidae

Alauda arvensis, Alaudidae

Melanocorypha mongolica, Alaudidae

Poecile montanus, Paridae

Poecile palustris, Paridae

Poecile atricapillus, Paridae

Periparus venustulus, Paridae

Periparus ater, Paridae

Lophophanes dichrous, Paridae

Parus major, Paridae

Parus monticolus, Paridae

Machlolophus spilonotus, Paridae

Pseudopodoces humilis, Paridae

Cyanistes cyanus, Paridae

Sylviparus modestus, Paridae

Remiz consobrinus, Remizidae

Hyliota flavigaster, Hyliotidae

Picathartes gymnocephalus, Picathartidae

Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae

Eopsaltria australis, Petroicidae

Tregellasia capito, Petroicidae

Tregellasia leucops, Petroicidae

Petroica boodang, Petroicidae

Petroica phoenicea, Petroicidae

Petroica macrocephala, Petroicidae

Petroica australis, Petroicidae

Petroica goodenovii, Petroicidae

Heteralocha acutirostris, Callaeidae

Philesturnus carunculatus, Callaeidae

Callaeas cinereus, Callaeidae

Notiomystis cincta, Notiomystidae

Oedistoma iliolophus, Melanocharitidae

Corvus moriorum, Corvidae

Corvus moriorum antipodum, Corvidae

Corvus coronoides, Corvidae

Corvus macrorhynchos, Corvidae

Corvus splendens, Corvidae

Corvus brachyrhynchos, Corvidae

Corvus corax, Corvidae

Corvus ruficollis, Corvidae

Corvus cryptoleucus, Corvidae

Corvus frugilegus, Corvidae

Corvus hawaiiensis, Corvidae

Nucifraga columbiana, Corvidae

Garrulus glandarius, Corvidae

Podoces hendersoni, Corvidae

Pica pica, Corvidae

Cyanopica cyanus, Corvidae

Urocissa erythroryncha, Corvidae

Pyrrhocorax graculus, Corvidae

Pyrrhocorax pyrrhocorax, Corvidae

Lanius schach, Laniidae

Lanius tephronotus, Laniidae

Lanius cristatus, Laniidae

Lanius isabellinus, Laniidae

Lanius sphenocercus sphenocercus, Laniidae

Terpsiphone atrocaudata, Monarchidae

Rhipidura fuliginosa, Rhipiduridae

Mohoua novaeseelandiae, Mohouidae

Pericrocotus ethologus, Campephagidae

Vireo olivaceus, Vireonidae

Oriolus chinensis, Oriolidae

Turnagra capensis, Oriolidae

Anthornis melanura, Meliphagidae

Prosthemadera novaeseelandiae, Meliphagidae

Epthianura albifrons, Meliphagidae

Gerygone igata, Acanthizidae

Malurus melanocephalus, Maluridae

Menura novaehollandiae, Menuridae

Cnemotriccus fuscatus, Tyrannidae

Mionectes oleagineus, Tyrannidae

Lepidothrix coronata, Pipridae

Scytalopus magellanicus, Rhinocryptidae

Thamnophilus nigrocinereus, Thamnophilidae

Smithornis sharpei, Calyptomenidae

Pitta nympha, Pittidae

Xenicus yaldwyni, Acanthisittidae

Xenicus gilviventris, Acanthisittidae

Acanthisitta chloris, Acanthisittidae

Xenicus longipes, Acanthisittidae

Traversia lyalli, Acanthisittidae
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Figure S4. The maximum likelihood reconstruction of ancestral states and mapping of mitogenomic 
duplications onto the phylogenetic tree of passerines with verified presence or absence of the duplication. The 
area of colours at nodes corresponds to the probability of the given state, single or duplicated region. The 
parrot and falcon lineages are also included. Gene orders I, II, III and IV were marked at appropriate lineages.



Figure S5. The consensus cladograms of three trees obtained in MrBayes, PhyloBayes and IQ-TREE 
based on control regions for Suboscines, Turdidae, Petroicidae, Sylvioidea and Falconiformes. The blue 
and red colours correspond to the first and the second copy of CR, respectively. The values at nodes, in 
the following order N/MB/PB/SH/BP, indicate: the number of trees containing a given node (N), posterior 
probabilities found in MrBayes (MB) and PhyloBayes (PB) as well as SH-aLRT (SH) and non-parametric 
bootstrap (BP) percentages calculated in IQ-TREE. The posterior probabilities < 0.5 and the percentages 
< 50% were omitted or indicated by a dash “-“.

3/1/0.94/92/94

3/0.99/0.82/91/80

3/1/0.99/99/97 Petroica phoenicea, Petroicidae 1
Petroica boodang, Petroicidae 1

3/1/0.94/92/79

Petroica macrocephala, Petroicidae 1
Petroica goodenovii, Petroicidae 1
Petroica australis, Petroicidae 1

3/1/1/100/100

3/0.63/0.58/73/65

3/0.85/0.78/92/78 Petroica phoenicea, Petroicidae 2
Petroica boodang, Petroicidae 2

3/0.91/0.73/81/91

Petroica macrocephala, Petroicidae 2
Petroica australis, Petroicidae 2
Petroica goodenovii, Petroicidae 2

3/1/0.99/98/100

3/1/0.99/99/98
3/1/1/100/100 Eopsaltria georgiana, Petroicidae

Eopsaltria griseogularis, Petroicidae
Eopsaltria australis, Petroicidae

3/0.95/0.51/74/75

Tregellasia capito, Petroicidae
Tregellasia leucops, Petroicidae

3/0.97/-/90/61

3/0.87/-/-/-

3/0.95/-/91/-
3/0.98/-/82/50 Turdus merula, Turdidae

Turdus rufiventris, Turdidae
Turdus migratorius, Turdidae
Turdus hortulorum, Turdidae

3/1/0.99/100/100

Turdus eunomus, Turdidae
Turdus naumanni, Turdidae

2/-/0.52/-/-

3/1/1/100/100 Turdus philomelos, Turdidae 1
Turdus philomelos, Turdidae 2
Zoothera aurea, Turdidae
Myadestes myadestinus, Turdidae

3/-/-/-/-

3/0.71/0.75/92/-
3/0.99/0.80/94/95 Cnemotriccus fuscatus, Tyrannidae 1

Mionectes oleagineus, Tyrannidae 1
Thamnophilus nigrocinereus, Thamnophilidae
Pitta nympha, Pittidae 1

3/0.74/-/58/63

Smithornis sharpei, Calyptomenidae 1
Smithornis sharpei, Calyptomenidae 2

3/0.78/0.75/83/-

Cnemotriccus fuscatus, Tyrannidae 2

2/-/-/50/78

Mionectes oleagineus, Tyrannidae 2
Pitta nympha, Pittidae 2

Suboscines

Turdidae

Petrocidae



Sylvioidea

3/0.97/0.99/55/-

2/0.52/0.76/-/-

3/0.58/0.73/92/-

3/0.97/0.92/99/-

3/1/0.99/95/-

3/1/1/100/99

2/0.65/-/92/60

2/0.63/-/75/-

2/0.60/-/57/-

3/0.99/0.75/99/93

3/1/0.98/96/95 Tachycineta leucorrhoa, Hirundinidae 1
Tachycineta leucorrhoa, Hirundinidae 2

3/1/0.98/99/97

Tachycineta leucopyga, Hirundinidae 1
Tachycineta leucopyga, Hirundinidae 2

3/1/1/100/100

Tachycineta stolzmanni, Hirundinidae 1
Tachycineta stolzmanni, Hirundinidae 2

3/1/1/99/100

3/1/1/100/100 Tachycineta albiventer, Hirundinidae 1
Tachycineta albiventer, Hirundinidae 2

3/1/1/98/98

Tachycineta albilinea, Hirundinidae 1
Tachycineta albilinea, Hirundinidae 2

3/0.81/0.62/80/70

3/0.99/0.98/75/58

3/1/0.99/96/76

3/1/1/100/100 Tachycineta euchrysea, Hirundinidae 1
Tachycineta euchrysea, Hirundinidae 2

3/1/1/100/100

Tachycineta thalassina, Hirundinidae 1
Tachycineta thalassina, Hirundinidae 2

3/1/1/100/100

Tachycineta cyaneoviridis, Hirundinidae 1
Tachycineta cyaneoviridis, Hirundinidae 2

3/1/1/100/100

Tachycineta bicolor, Hirundinidae 1
Tachycineta bicolor, Hirundinidae 2

3/1/0.99/90/84

3/0.91/0.91/51/55

3/1/0.99/99/99
Hirundo rustica gutturalis, Hirundinidae 1

3/0.99/0.89/92/58

Hirundo rustica gutturalis, Hirundinidae 2

3/0.99/0.99/100/61

Hirundo rustica erythrogaster, Hirundinidae 1
Hirundo rustica erythrogaster, Hirundinidae 2

3/1/1/100/100

Cecropis daurica, Hirundinidae 1
Cecropis daurica, Hirundinidae 2

3/1/1/100/100

Progne chalybea, Hirundinidae 1
Progne chalybea, Hirundinidae 2

3/0.94/0.2/94/60

3/1/1/100/96

3/1/1/100/97

3/1/1/100/98

2/0.75/1/-/66 Aegithalos fuliginosus, Aegithalidae 1
Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae 1

3/1/0.86/100/97

Aegithalos fuliginosus, Aegithalidae 2
Aegithalos iouschistos bonvaloti/obscuratus, Aegithalidae 2

3/1/1/100/99

Aegithalos caudatus caudatus, Aegithalidae 1
Aegithalos glaucogularis, Aegithalidae 1

2/1/-/96/65

Aegithalos glaucogularis, Aegithalidae 2
Aegithalos caudatus caudatus, Aegithalidae 2

2/0.99/-/98/75

Aegithalos concinnus concinnus, Aegithalidae 1

2/0.60/-/100/-

Aegithalos concinnus concinnus, Aegithalidae 2

3/1/0.99/92/69

Aegithalos concinnus talifuensis, Aegithalidae 1
Aegithalos concinnus talifuensis, Aegithalidae 2

3/1/1/100/97

3/1/1/100/100 Locustella pryeri, Locustellidae 1
Locustella pryeri, Locustellidae 2

3/1/1/100/97

Megalurus punctatus, Locustellidae 1
Megalurus punctatus, Locustellidae 2

3/0.95/0.50/85/-

2/-/-/-/-

3/0.72/0.62/72/-

3/0.99/0.99/100/72

3/0.99/0.84/92/75

3/1/0.99/100/94
3/0.92/0.74/71/99 Pycnonotus sinensis, Pycnonotidae 1

Pycnonotus taivanus, Pycnonotidae 1
Pycnonotus xanthorrhous, Pycnonotidae 1
Pycnonotus melanicterus, Pycnonotidae 1
Spizixos semitorques, Pycnonotidae 1

3/1/1/100/100

Acrocephalus scirpaceus, Acrocephalidae 1
Acrocephalus scirpaceus, Acrocephalidae 2

3/1/1/100/99

Alauda arvensis, Alaudidae 1
Melanocorypha mongolica, Alaudidae 1

3/0.99/0.65/93/-

3/1/0.99/98/67

3/1/0.99/100/100
3/1/0.91/98/95 Suthora fulvifrons, Paradoxornithidae 1

Suthora nipalensis, Paradoxornithidae 1
Sinosuthora webbiana, Paradoxornithidae 1

3/0.97/0.90/-/-

3/1/1/100/97 Sylvia atricapilla, Sylviidae 1
Sylvia atricapilla, Sylviidae 2
Sylvia crassirostris, Sylviidae 1
Phylloscopus inornatus, Phylloscopidae 1

3/1/0.99/99/94

3/1/0.99/100/98

3/1/0.98/99/99

3/1/0.77/95/80

3/1/0.99/95/90
3/1/0.99/93/99 Zosterops abyssinicus, Zosteropidae 1

Zosterops poliogastrus, Zosteropidae 1
Zosterops senegalensis, Zosteropidae 1

3/0.92/0.71/87/68

Zosterops erythropleurus, Zosteropidae 1
Zosterops japonicus, Zosteropidae 1
Zosterops lateralis, Zosteropidae 1

3/1/0.99/93/65

3/0.72/0.69/60/-

3/1/0.99/95/88
3/1/0.99/93/87 Zosterops abyssinicus, Zosteropidae 2

Zosterops poliogastrus, Zosteropidae 2
Zosterops senegalensis, Zosteropidae 2

3/0.77/0.55/-/-

Zosterops erythropleurus, Zosteropidae 2
Zosterops japonicus, Zosteropidae 2
Zosterops lateralis, Zosteropidae 2

3/1/0.99/100/98

Yuhina diademata, Zosteropidae 1
Yuhina diademata, Zosteropidae 2

3/1/0.97/96/76

3/1/0.70/93/59

3/0.94/0.57/50/56

3/1/0.99/100/96

3/1/0.99/98/95

3/1/0.99/100/98 Leiothrix argentauris, Leiothrichidae 1
Leiothrix argentauris, Leiothrichidae 2

3/1/0.99/99/100

Leiothrix lutea, Leiothrichidae 1
Leiothrix lutea, Leiothrichidae 2

3/1/0.99/100/100

Minla ignotincta, Leiothrichidae 1
Minla ignotincta, Leiothrichidae 2

3/1/0.99/100/99

Garrulax canorus, Leiothrichidae 1
Garrulax canorus, Leiothrichidae 2

3/1/0.99/100/92

3/1/0.99/96/90

3/1/1/100/95 Trochalopteron elliotii, Leiothrichidae 1
Trochalopteron elliotii, Leiothrichidae 2

3/1/0.99/99/97

Trochalopteron affine, Leiothrichidae 1
Trochalopteron affine, Leiothrichidae 2

3/1/1/100/99

Trochalopteron formosum, Leiothrichidae 1
Trochalopteron formosum, Leiothrichidae 2

3/1/0.99/99/85

3/0.95/0.94/74/-

3/0.68/-/68/-

3/0.99/0.91/94/-

3/1/1/100/99 Pterorhinus perspicillatus, Leiothrichidae 1
Pterorhinus perspicillatus, Leiothrichidae 2

3/1/0.99/100/99

Pterorhinus lanceolatus, Leiothrichidae 1
Pterorhinus lanceolatus, Leiothrichidae 2

3/1/1/100/98

Pterorhinus poecilorhynchus, Leiothrichidae 1
Pterorhinus poecilorhynchus, Leiothrichidae 2

3/1/0.99/100/100

Pterorhinus sannio, Leiothrichidae 1
Pterorhinus sannio, Leiothrichidae 2

3/1/0.99/97/92

3/1/1/100/100 Ianthocincla ocellata, Leiothrichidae 1
Ianthocincla ocellata, Leiothrichidae 2

3/1/0.99/100/99

Ianthocincla cineracea, Leiothrichidae 1
Ianthocincla cineracea, Leiothrichidae 2

2/0.85/-/93/-

3/1/0.99/100/97 Alcippe morrisonia, Pellorneidae 1
Alcippe morrisonia, Pellorneidae 2

3/1/1/100/99

Napothera epilepidota, Pellorneidae 1
Napothera epilepidota, Pellorneidae 2
Pomatorhinus ruficollis, Timaliidae 1
Cyanoderma ruficeps, Timaliidae 1

2/0.58/0.85/-/-

2/0.58/-/90/-

2/-/-/81/-

2/0.66/-/77/-

3/0.97/-/98/86
3/0.99/0.91/68/68 Pycnonotus sinensis, Pycnonotidae 2

Pycnonotus taivanus, Pycnonotidae 2
Pycnonotus xanthorrhous, Pycnonotidae 2
Spizixos semitorques, Pycnonotidae 2
Pycnonotus melanicterus, Pycnonotidae 2
Sinosuthora webbiana, Paradoxornithidae 2

3/0.85/0.84/62/-

Phylloscopus inornatus, Phylloscopidae 2
Sylvia crassirostris, Sylviidae 2

3/1/0.99/96/91
Alauda arvensis, Alaudidae 2
Melanocorypha mongolica, Alaudidae 2

2/0.90/-/88/61

3/1/0.97/100/100 Suthora fulvifrons, Paradoxornithidae 2
Suthora nipalensis, Paradoxornithidae 2

3/0.98/0.63/84/76

Pomatorhinus ruficollis, Timaliidae 2
Cyanoderma ruficeps, Timaliidae 2



Falconiformes

3/1/1/100/99

3/0.54/-/87/-

3/0.2/0.57/96/-

3/0.56/-/63/-

3/0.97/0.96/95/77
3/1/0.99/95/98 Falco cherrug 1

Falco rusticolus 1
Falco peregrinus 1

3/1/0.99/100/98

Micrastur gilvicollis 1
Phalcoboenus australis 1
Falco amurensis 1
Falco columbarius 1

2/-/0.54/-/-

2/0.96/0.96/-/75 Falco naumanni 1
Falco tinnunculus 1
Falco sparverius 1

3/0.91/0.90/85/86

3/0.98/0.97/80/63

3/0.77/0.75/77/59

3/0.98/0.96/92/68

2/0.61/0.51/-/-

3/1/0.99/100/98
3/0.91/0.84/-/- Falco cherrug 2

Falco rusticolus 2
Falco peregrinus 2
Falco amurensis 2
Falco columbarius 2
Falco sparverius 2

3/0.98/0.90/89/74

Falco naumanni 2
Falco tinnunculus 2
Micrastur gilvicollis 2
Phalcoboenus australis 2
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