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SUMMARY
Relative brain sizes in birds can rival those of primates, but large-scale patterns and drivers of avian brain evo-
lution remain elusive. Here, we explore the evolution of the fundamental brain-body scaling relationship across
theoriginandevolutionofbirds.Usingacomprehensivedataset sampling>2,000modernbirds, fossilbirds,and
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theropod dinosaurs, we infer patterns of brain-body co-variation in deep time. Our study confirms that no sig-
nificant increase in relative brain size accompanied the trend towardminiaturization or evolution of flight during
the theropod-bird transition. Critically, however, theropods and basal birds show weaker integration between
brain sizeandbodysize, allowing for rapid changes in thebrain-body relationship that set the stage for dramatic
shifts in early crown birds.We infer thatmajor shifts occurred rapidly in the aftermath of the Cretaceous-Paleo-
genemass extinctionwithinNeoaves, inwhichmultiple clades achieved higher relative brain sizes because of a
reduction in body size. Parrots and corvids achieved the largest brains observed in birds viamarkedly different
patterns. Parrots primarily reduced their body size, whereas corvids increased body and brain size simulta-
neously (with rates of brain size evolution outpacing rates of body size evolution). Collectively, these patterns
suggest that an early adaptive radiation in brain size laid the foundation for subsequent selection and
stabilization.
INTRODUCTION

Significant deviations from ‘‘universal’’ anatomical scaling rela-

tionships provide fundamental insights into common growth

laws and thus help identify major shifts in evolutionary patterns

and their causativemechanisms [1–6]. Departures from standard

scaling relationships generally align with changes in genetic and

developmental regulation [7] and thereby might reveal changes

in adaptive profile. Such allometric deviations shape the direc-

tion of trait variation on a macroevolutionary scale and conse-

quently underlie much of modern phenotypic diversity [8].

Brain size is one of the most widely studied traits in this frame-

work and has been correlated with major evolutionary innova-

tions, such as enhanced sensory capabilities, cognition, social

complexity, flight, and environmental adaptability [1–5, 9–15].

Brain size within vertebrates typically scales allometrically, and

differences in relative brain size can stem from changes in

body size, brain size, or both [1, 15]. Disentangling these vari-

ables is key to reconstructing the tempo and pattern of brain

evolution. However, a synthetic understanding of brain-body

size scaling is not attainable by studying extant taxa alone. Fos-

sils are crucial, as non-avian dinosaurs provide a window into

changes occurring during the phylogenetic interval of ‘‘miniatur-

ization’’ preceding the evolution of flight [16, 17] and help anchor

estimates of ancestral states given the paucity of endocasts

available from Mesozoic birds. Moreover, extinct birds, espe-

cially flightless taxa (e.g., moa and dodo), might provide insights

into encephalization patterns, given that the loss of flight is often

accompanied by a rapid increase in body size [18].

Traits, such as brain size, can be mapped across phylogeny,

but properly interpreting trait-mapping algorithms can be chal-

lenging, especially when the traits of interest share scaling rela-

tionships that might themselves be under selection. We imple-

ment a suite of methods that allows us to untangle the effects

of changes in brain-body size relationships by considering that

both the intercept (mean deviation from the common scaling

relationship) and slope (co-variation of this relationship) can be

under selection (e.g., [19, 20]). Shifts in intercept correspond to

differences in mean relative brain size among taxa that share a

given slope, whereas shifts in slope correspond to more (or

less) rapid changes in brain volume relative to changes in body

size [1]. Such changes can be quantified by identifying dispar-

ities in the intercept and slope of a phylogenetic regression be-

tween different groups. Furthermore, groups that exhibit a high

accumulation of residual deviations provide more variation for
selection to act upon and can thereby be considered to be

more evolutionarily flexible [20].

We assembled a brain endocast dataset sampling 284 extant

bird species, 22 extinct bird species, and 12 non-avian theropod

dinosaurs, which we combined with a sample of >1,900 extant

species from the recent study of Sayol et al. [14] (Figure S1). The

inclusion of fossil data has been shown to improve inferences of

trait evolution [21, 22] and further allows us to answer questions

about patterns of evolution in deep time. Our analyses utilize a

two-phase approach. First, we use bivariate multi-regime Orn-

stein-Uhlenbeck (OU) methods [23–25] to identify where shifts in

slope and intercept occur in thephylogeny.Second,weconfirmed

these shifts by using generalized least-squares phylogenetic anal-

ysis of co-variance (pANCOVA) [26, 27] and quantify strength of

integration byusingaBrownianmotion ratecomparisonof allome-

tric residuals among groups [28]. We further identify where in the

phylogeny univariate shifts in body size and brain size have

occurred by comparing phylogenetic means of brain and body

size among allometric grades [26, 27] in order to estimatewhether

disproportionate changes in either brain size or body size have

influenced allometric shifts in the brain-to-body size relationship.

RESULTS

Evolution of Brain-Body Allometry in Birds
Our OU and pANCOVA analyses identify large-scale allometric

differences in the brain-body relationship across clades (Fig-

ure 1). The best-fit model identifies four slopes and eleven inter-

cepts, which together comprise eleven grades (Figure 2; Tables

1 and S1). This multi-grade model shows a significantly better fit

than a single-grademodel (F15,2 = 29.56; p < 0.001) or to amodel

that includes only differences in intercepts (F15,12 = 51.08; p <

0.001). Mapping these scaling relationships across phylogeny,

we identify evolutionary shifts away from the ancestral pattern

of brain-body co-variation (slope shifts) along nine branches

(Figure 1A, asterisks), with nine additional shifts to higher or

lower intercepts without a change in slope.

Non-avian dinosaurs and basally diverging birds share a low

ancestral slope. Yet, rates of relative brain size evolution are

higher along the phylogenetic interval spanning non-avian thero-

pods and the base of the crown bird radiation than formost of the

later-diverging crown bird groups (Table 2). Among non-avian di-

nosaurs, there were three independent shifts in grade, all result-

ing in a higher intercept but no change in slope (Figures 1A and

3A) (shifts from purple grade to gray grade). One of these shifts
Current Biology 30, 2026–2036, June 8, 2020 2027
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Figure 1. Avian Brain-Body Size Evolution

(A) Simplified phylogeny of non-avian theropods and birds using phylogenetic backbone from [29]. Branch colors correspond to the eleven significantly different

adaptive grades (F15,2 = 29.56; p < 0.001; AICD = 343.53; AICu > 0.99) identified in this study. Changes in body size (white arrows) and brain volume (black arrows)

resulting in grade shifts are indicated along the branches to which they pertain. Double arrows indicate one of these variables changing faster than the other after

considering the allometric relationship between the two. Asterisks indicate shifts in slope. Predatory bird clades are indicated in red font.

(B) Brain size residuals standardized to a ‘‘one slope-one intercept’’ allometry to provide a simplified visualization of relative brain size.

(C) Skulls and endocasts of representative taxa from each of the eleven grades identified.

See Figure S1 for complete phylogeny and Figures S2 and S3 for results using alternate models.
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occurs in Paraves (the clade uniting deinonychosaurian thero-

pods and birds), giving rise to the grade that is retained in

Archaeopteryx and deeply diverging crown birds, including Pa-

laeognathae (‘‘ratites’’ and tinamous), Galloanserae (landfowl

and waterfowl), Phoenicopterimorphae (grebes and flamingos),

and Columbimorphae (pigeons and allies). Three shifts in mean

relative brain size occur within clades sharing the ancestral avian

grade. Anseriformes (waterfowl) exhibit an increase in intercept

but no significant change in slope (Figure 2A, teal regression).

Apterygiformes (kiwi) show an increase in both intercept and

slope, which results in these small, specialized ratites

converging with the higher-slope grade characterizing many

early-diverging clades of Neoaves (Figure 2B, green regression).

Conversely, a decrease in intercept, indicating a pronounced

decrease in mean relative brain size, is observed within Dinorni-

thiformes (moa) (Figure 2A, purple regression).

The earliest shift to a higher slope occurs within Neoaves,

along the branch uniting all neoavian birds except for the basally

diverging Phoenicopterimorphae and Columbimorphae (Fig-

ures 1A and 3A). Within Neoaves, a pervasive trend of achieving

even higher slopes via continued decrease in body size is
2028 Current Biology 30, 2026–2036, June 8, 2020
observed: this pattern occurs within Apodiformes (in humming-

birds and swifts), Charadriiformes (in sandpipers and button-

quails), and five times within Telluraves (see below). Aequorni-

thia (waterbirds) contradict this general pattern and are unique

in showing a pattern in which both body size and brain size in-

crease in almost the same proportion. This nevertheless results

in a higher slope because brain size is expected to increase at

�0.6 log-body size because of scaling relationships [1].

Interestingly, the branch leading to Telluraves (‘‘higher land-

birds’’) is characterized by amarkeddecrease in slope,which cor-

responds to a major increase in body size (Figures 1A and 3A).

Both sides of the basal divergence in Telluraves are occupied by

pairs of successively branching predatory clades [29] (Figure 1A,

clades in red font), which share a low slope while maintaining a

high intercept: Accipitriformes (hawks, vultures, and allies) and

Strigiformes (owls) on the Afroaves side and Falconiformes (fal-

cons) and Cariamiformes (seriemas and the extinct ‘‘terror birds’’)

on the Australaves side. Owls notably retain the ancestral Tellur-

aves slope but shift to a higher intercept. Subsequently, multiple

nested shifts to higher grades occur within Afroaves and Austral-

aves: Coraciimorphae (mousebirds, rollers, and allies) shift to a



Figure 2. Adaptive Grades of Relative Brain

Size

(A) Regressions for the five low-slope adaptive

grades characterizing non-avian theropods, early-

diverging birds (Palaeognathae, basal Neognathae),

Anseriformes (waterfowl), andpredatory telluravians.

(B) Regression for the intermediate-slope grade

characterizing most neoavians and Apter-

ygiformes (kiwi).

(C) Regressions for the two high-slope grades

characterizing Aequornithia (waterbirds) and

some Charadriiformes (shorebirds).

(D) Regressions for the three highest slope grades

characterizing Apodiformes (swifts and hum-

mingbirds), Coraciimorphae (mousebirds, rollers,

and allies), Picidae (woodpeckers), Passeriformes

(passerines), and Psittaciformes (parrots). Colors

correspond to those used in Figure 1.

Silhouettes from http://phylopic.org; see Methods

S1 for individual image credits.
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higher slope and Picidae (woodpeckers) to a higher intercept in

Afroaves,whereasPsittacopasserae (passerinesandparrots) shift

to a higher slope and Psittaciformes, Ptilonorhynchidae (bower-

birds), and Corvidae shift to a higher intercept in Australaves.

Twocaveatsshouldbe recognized.First, theshift towardahigher

intercept in bowerbirds coincides with a downward shift in slope,

but because of low sample size (n = 10), there is not enough infor-

mation to statistically establish whether bowerbirds align more

with owls (Akaike information criterion [AIC] weight 0.526) or with

parrots, corvids, and woodpeckers (AIC weight 0.473). Because

bowerbirds are nested well within Passeriformes, we consider it

more parsimonious to assume that they share the ancestral

passerine slope and are thus aligned with parrots, corvids, and

woodpeckers (as depicted in Figures 1 and 2) but recognize that

future work is needed to test this scenario. Second, although a sin-

gle-slope regression is extremely useful for a heuristic visual com-

parison of relative brain size across all taxa (Figure 1B), this can

result in underestimation/overestimation for specific taxa. For

example, the single slope regression is an underestimation of the

high slope shared by Coraciimorphae, so relative brain size will be

overestimated in large-bodied taxa in that clade (e.g., hornbills).

Our results are robust to sampling andmodeling assumptions:

we recover the same major patterns when constraining the tree

to accommodate a shift along the avian stem lineage, comparing

‘‘early’’ versus ‘‘late’’ radiating clades, and excluding fossil taxa

(Figures S2–S3; Table S2).

Shifts in Brain Size-Body Size Integration Occur during
the Paleogene Crown Bird Radiation
Among vertebrates, birds and mammals are exceptional in

showing reduced allometric constraints on the brain-body rela-

tionship [31]. The strength of brain-body integration can be

approximated by examining the rate of evolution of residual
Current
allometric deviations: higher rates indi-

cate increased decoupling of the brain-

body relationship. In our analysis,

concomitant with shifts in brain-body

allometry immediately after the Creta-
ceous-Paleogene (K-Pg) mass extinction, we observe a signif-

icant shift in brain-body integration. Intriguingly, this shift is to-

ward lower rather than higher rates of evolution and thus

implies a stronger degree of integration. Rates of brain-body

size evolution are high in theropods and early-diverging crown

birds (Palaeognathae, Galloanserae, Phoenicopteriformes, and

Columbimorphae) and shift to significantly lower rates early in

the Paleogene radiation of Neoaves (Table 2). Although a

decrease in body size is an important factor in this rate

decrease, this finding is not an artifact of including large-bodied

non-avian dinosaurs: a significantly higher rate of evolution is

observed in early diverging crown birds (Palaeognathae and

Galloanserae) versus Neoaves in supplementary analyses

including only extant taxa (rate ratio of 1.56; p < 0.001).

In contrast to the lower rates that characterize most neoa-

vians, a shift toward the highest rate of relative brain size evolu-

tion identified across all birds takes place in corvids (Table 2). A

marked decrease in the strength of brain-body integration might

thus have facilitated selection for increased brain size in these

birds. Significant but less dramatic rate shifts are observed in

parrots, owls, and waterfowl (Table 2).

DISCUSSION

Diverse Patterns of Brain-Body Size Changes Underpin
Allometric Shifts
Our findings reveal complex patterns in the evolution of avian

brain-body allometry. The initial shift to a higher grade in the

expansive neoavian radiation appears to have been driven by

body size decrease greatly outpacing brain volume decrease, re-

sulting in larger average brain volumes at a given bodymass (Ta-

ble 3). Subsequently, at the base of the telluravian landbird radi-

ation, the opposite pattern is observed, with amarked increase in
Biology 30, 2026–2036, June 8, 2020 2029
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Table 1. Regression Parameters of All Grades Identified in the

Primary Analysis

Grade Slope Slope SE Intercept Intercept SE

Non-avian theropods

(purple)

0.499 0.017 0.92 0.344

Paraves, including early

birds (gray)

0.504 0.010 1.309 0.216

Anseriformes: waterfowl

(teal)

0.473 0.024 1.972 0.362

‘‘Intermediate’’ Neoaves

(green)

0.555 0.016 0.925 0.214

Apodiformes: swifts and

hummingbirds (orange)

0.716 0.024 �0.862 0.250

Charadriiformes (part):

sandpipers and

buttonquail (gold)

0.613 0.001 0.002 0.091

Aequornithia: waterbirds

(yellow)

0.595 0.019 0.544 0.275

Birds of prey: hawks,

falcons, seriemas

(light blue)

0.521 0.018 1.785 0.281

Strigiformes: owls

(dark blue)

0.516 0.031 2.159 0.396

Coraciimorphae: rollers

and allies (pink)

0.640 0.015 0.145 0.175

Picidae: woodpeckers

(red, part)

0.700 0.045 �0.097 0.488

Psittaciformes: parrots

(red, part)

0.635 0.017 0.795 0.236

Passeriformes: passerines

(pink, part)

0.647 0.007 0.201 0.111

Ptilonorhynchidae:

bowerbirds (red, part)

0.547 0.067 1.743 1.035

Corvidae: crows and

ravens (red, part)

0.660 0.018 0.435 0.241

Values derived from phylogenetic Generalized Least Squares (pGLS) an-

alyses with lambda transformation. Colors refer to those depicted in Fig-

ure 2. The individual clades that contribute to the highest slope grades are

broken out separately for illustrative purposes.
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body size outpacing a simultaneous increase in brain size. This

coincides with a shift to a carnivorous diet that characterizes

four basally diverging telluravian clades (Accipitriformes, Strigi-

formes, Falconiformes, and Cariamiformes). Despite having rela-

tively large brains in comparison to other neoavians, all four pred-

atory clades share the low slope ancestral for birds, indicating a

lower rate of brain evolution relative to body size evolution. This

pattern is particularly striking as it parallels well-characterized

patterns in mammalian carnivorans, in which changes in relative

brain size have been attributed largely to body size evolution

rather than selection for neuronal capacity [15]. Our data suggest

that strong body size selection in raptorial birds linked to their

preferred prey classes (e.g., small rodents versus large water-

fowl) might have been the most important driver of the brain-

body relationship in early Telluraves.

Intriguingly, parallel shifts toward higher slopes accompany

the independent transitions away from predatory ecologies in

the two major clades of Telluraves. In Afroaves, the
2030 Current Biology 30, 2026–2036, June 8, 2020
Coraciimorphae show a secondary decrease in body size that

leads them to exhibit a higher slope, and in Australaves, this

pattern is mirrored by a secondary decrease in body size accom-

panying a shift to a higher slope in Psittacopasserae. Further de-

creases in body size leading to higher intercept grades occur

within Picidae (in Afroaves) and Psittaciformes (in Australaves).

Afroaves and Australaves are not complete parallels, however,

as parrots achieve much larger relative brain sizes than wood-

peckers, and the second-largest-brained bird clade (Corvidae)

also evolves within Australaves via a unique pathway. Corvids

achieve a higher intercept grade by simultaneous increase in

body size and brain size, with the latter greatly outstripping the

former. Parrots and corvids are unique not only for their large

brains but also for exhibiting the highest inferred rates of brain-

body evolution within Neoaves (Table 2).

Not all shifts, however, led to larger relative brain sizes. In

some species of moa, relative brain size dropped to a level com-

parable with that of non-avian theropods because body size

increased dramatically with less concomitant change in brain

volume (Table 3). Such dichotomies in the patterns of brain

and/or body size underpinning allometric shifts highlight that

changes in encephalization are not unequivocally related to se-

lection on brain size alone [15, 31].

Inferring Patterns and Drivers of Avian Brain Evolution
We infer that a general trend toward larger relative brain sizes

along the backbone of the crown bird tree (Figures 1B and 3B)

was initially driven primarily by selection for smaller body size.

However, selection for brain size appears to take over as the pri-

mary driver in the largest-brained birds. Counterintuitively, rates

of evolution are higher along the phylogenetic interval spanning

non-avian theropods and the base of the crown bird radiation

and slow down within Neoaves (Table 2). This observation might

be in part because of body size not being constrained by the

aerodynamic demands of flight in non-avian dinosaurs. Howev-

er, this pattern remains when fossil taxa are excluded. An early

interval during which a high rate of evolution prevailed might

have set the stage for selection to act on a wider range of en-

cephalization levels in early crown birds. Rates of evolution

appear to have stabilized over time, whereas directional selec-

tion acted on individual clades. This interval was punctuated

by the more recent, pronounced rate increases in corvids, par-

rots, and owls.

Our inference of a shared scaling relationship between thero-

pods, Archaeopteryx, and basally diverging crown birds (i.e.,

most palaeognaths, landfowl, and basal neoavians) is in concor-

dance with previous studies, which found that, despite a trend

toward body size reduction and the acquisition of flight having

occurred along the avian stem lineage, there is no evidence for

major shifts in relative brain size associated with the divergence

of Archaeopteryx (i.e., near the origin of powered flight) or the

origin of crown birds [32, 33]. Although this does not preclude

morphological changes in regional brain shape (which is often

plastic even within modern bird families), previous studies have

concluded that no significant changes in the relative volume of

the cerebrum or cerebellum occurred along the transition from

Paraves to basal crown birds [33].

It is compelling to note that only three grade shifts are in-

ferred across the phylogenetic interval spanning Paraves to



Table 2. Comparison of Rate of Brain-Body Evolution between Groups

s2 Thero. Psitt. Strig. Char1. Anser. Para. BoP Pic. Aequ. Ptil. Neo. Cora. Pass. Apod. Char2.

0.0157 Corvidae 3.17 3.87a 4.59a 4.63a 5.17a 7.32a 7.66a 8.06a 9.45a 11.03a 11.21a 12.76a 13.03a 17.73a 18.64a

0.0049 non-avian

theropods (purple)

x 1.22 1.45 1.46 1.63 2.31 2.41 2.54 2.98 3.48 3.54 4.03a 4.11a 5.59a 5.88a

0.0041 Psittaciformes x x 1.18 1.19 1.33 1.89a 1.98a 2.08a 2.44a 2.85a 2.89a 3.29a 3.36a 4.58a 4.81a

0.0034 Strigiformes x x x 1.01 1.13 1.60 1.67 1.76 2.06a 2.41 2.44a 2.78a 2.84a 3.87a 4.07a

0.0034 Charadriiformes

(most species)

x x x x 1.12 1.58a 1.66a 1.74 2.04a 2.38 2.42a 2.76a 2.82a 3.83a 4.03a

0.0030 Anseriformes x x x x N/A 1.42a 1.48 1.56 1.83a 2.13 2.17a 2.47a 2.52a 3.43a 3.61a

0.0021 Paraves/early

birds (gray)

x x x x x x 1.05 1.10 1.29 1.51 1.53a 1.74a 1.78a 2.42a 2.55a

0.0021 birds of prey x x x x x x x 1.05 1.23 1.44 1.46a 1.67a 1.70a 2.32a 2.44a

0.0019 Picidae x x x x x x x x 1.17 1.37 1.39 1.58 1.62 2.20a 2.31a

0.0017 Aequornithia x x x x x x x x x 1.17 1.19 1.35 1.38a 1.88a 1.97a

0.0014 Ptilonorhynchidae x x x x x x x x x x 1.02 1.16 1.18 1.61 1.69

0.0014 ‘‘intermediate’’

Neoaves (green)

x x x x x x x x x x x 1.14 1.16 1.58 1.66a

0.0012 Coraciimorphae x x x x x x x x x x x x 1.02 1.39 1.46

0.0012 Passeriformes x x x x x x x x x x x x x 1.36 1.43

0.0009 Apodiformes x x x x x x x x x x x x x x 1.05

0.0008 Charadriiformes

(sandpipers/

buttonquail)

x x x x x x x x x x x x x x x

Values represent ratios between group in first column and other groups. Abbreviations are as follows: Thero, non-avian theropods; Psitt, Psittaci-

formes; Strig, Strigiforms; Char1, Charadriiformes (most species); Anser, Anseriformes; Para, Paraves/early birds; BoP, birds of prey; Pic, Picidae;

Aequ, Aequornithia; Ptil, Ptilonorhynchidae; Neo, "intermediate" Neoaves; Cora, Coraciimorphae; Pass, Passeriformes; Apod, Apodiformes; Char2,

Charadriiformes (sandpipers/buttonquail). An "x" indicates "not applicable."
aStatistically significant (p < 0.05) differences between groups.
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Neoaves, and only one of these (that in Anseriformes) is inferred

to have taken place in the Cretaceous. In contrast, nine grade

shifts, including seven resulting in new slopes, are inferred to

have taken place during the Paleocene (Figure 3A). Thus, we

infer that the most profound shifts in both brain-body size co-

variation and relative brain size occurred not at the origin of

flight or the appearance of crown birds but rather during the

major ecological radiation of Neoaves after the K-Pg mass

extinction [34–36]. This pattern aligns with the principles of

adaptive radiation, in which early diversification is followed by

directional changes in adaptive profile and slowdowns in rates

of evolution [37].

Indeed, the K-Pg mass extinction might have set the stage

for the diversification of Neoaves by providing a sustained

period of environmental disruption. A classic explanation for

the evolution of large brains is the cognitive buffer hypothesis

[9, 10], which posits that large brains provide a buffer against

frequent or unexpected environmental changes via enhanced

capacity for flexible behavioral responses. Island-dwelling

bird species consistently evolve larger relative brain sizes

compared with that of their mainland relatives, a trend that

has been interpreted as an adaptation to being restricted to

environments in which conditions might often fluctuate

dramatically [14]. This kind of environmental scenario

occurred on a grand scale in the aftermath of the K-Pg

mass extinction. On a more general level, large relative brain

size is correlated with higher diversification rates in birds in
such a way as to be additive with other intrinsic or extrinsic

factors affecting diversification [13]. Our results suggest that

the aftermath of the K-Pg mass extinction created conditions

ripe for the preferential survival and subsequent diversification

of larger-brained birds. The impact on present day species

richness and brain size diversity is evident in the larger range

of overall relative brain sizes exhibited by Neoaves (>10,000

extant species) versus the more restricted range in basally

diverging Palaeognathae and Galloanserae (�500 extant spe-

cies; Figure 4).

Our results demonstrate that, despite diverging from non-

avian dinosaurs�150 mya, birds only reached their apex in rela-

tive brain size recently, when crown corvids and crown parrots

radiated during the Neogene [38] (Figure 4). The finding that

these taxa share both the highest inferred rates of brain-body

evolution among Neoaves and the steepest allometric slopes

among all birds raises the question of what common factors

might underlie their shared trajectories. Parrots, oscine song-

birds (including corvids), and hummingbirds (Trochilidae) are

the only major groups of birds known to be capable of vocal

learning, an ability controlled by additional brain pathways not

found in other birds [39]. This complex behavior could represent

a plausible driver of increased brain size in parrots. However, the

case is more complicated within oscine songbirds and hum-

mingbirds. Most oscines share the same ancestral slope as sub-

oscines, almost all of which lack vocal learning. Hummingbirds

likewise share the same ancestral slope as the non-vocal
Current Biology 30, 2026–2036, June 8, 2020 2031



Figure 3. Patterns and Rates of Relative Brain Size Evolution

(A) Time-calibrated phylogeny of theropods and birds included in the endocast dataset illustrating the eleven brain-body size grades identified in this study.

(B) Ancestral state estimation [30] of brain size residuals standardized to a ‘‘one slope-one intercept’’ allometry.

Colors in (A) correspond to the adaptive grades illustrated in Figure 1. Dashed line in (A) and (B) indicates the K-Pg boundary.
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learning swifts. Although hummingbirds have exceptionally large

brains as a raw proportion of body size, this appears to be almost

exclusively an effect of negative allometry (i.e., smaller birds are

expected to have proportionally larger brains). Thus, humming-

birds fall comfortably within the range of relative brain sizes

observed in other early-diverging clades of Neoaves.

Recent studies suggest that high levels of encephalization

might be due to differential growth of individual brain regions

as opposed to their concerted evolution as well as some degree

of modular evolution of associative pallial area [33, 40–42]. This

hypothesis is supported by the observation that proportions of

major neuroanatomical divisions vary widely in size among

different groups of large-brained birds [40, 43–45]. Owls show

an expanded visual Wulst [46]. Although this structure is part of

the cerebrum, it serves a primarily sensory rather than associa-

tive function. Waterbirds exhibit an increase in the relative size

of the cerebellum [33]. Parrots and oscine songbirds are similar

to mammals in that their high encephalization values are primar-

ily the product of increasing the relative size of the cerebral

cortical regions [41]. Corvids provide an intriguing example of

convergent brain evolution between birds and hominins, as

these groups share a pattern in which brain volume and body

size expanded simultaneously, with the former outpacing the

latter [15].

Corvids and parrots exhibit impressive relative brain sizes,

but basic volumetric indices likely underestimate their true

neurological complexity. Parrots have recently been shown to

have an additional vocal learning pathway not found in song-

birds [47] and a disproportionately expanded telencephalic-

midbrain-cerebellar circuit [47, 48]. Corvids and parrots

together exhibit the highest known cerebral neuronal densities

in birds, and raw neuronal counts in individual parrots and

crows can actually rival those of some primates despite a

smaller absolute brain size [49]. This increased neuron density

has been suggested to accommodate enhanced brain path-

ways, such as those for vocal learning [49]. Thus, the increase
in cognitive complexity in parrots and corvids versus other

birdsmight be a result of concomitant increases in not only rela-

tive brain volume but also neuron density, facilitating additional

brain pathways or the elaboration or increased acuity of exist-

ing pathways.

Our data reveal the complex and dynamic evolutionary history

of avian encephalization. This history includes high early rates of

evolution that stabilized across the theropod-bird transition, a

subsequent series of profound grade shifts as crown birds

adapted to myriad ecologies early in the Cenozoic, and a culmi-

nation in which two groups—parrots and corvids—indepen-

dently acquired relative brain sizes, neuronal densities, and so-

phisticated cognitive potential near the pinnacle of the

vertebrate world.
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Table 3. Comparisons of Phylogenetic Means across Grades Identified in This Study versus Their Ancestral Grade

Brain Size Body Size

Grade Grade Average Ancestral Grade Ratio Grade Average Ancestral Grade Ratio

Non-avian theropods and early-diverging birds (grey) 8.6 10.5 0.15 15.1 19.1 0.02

Dinornithiformes: moa 10.0 8.6 4.06 18.8 15.1 40.45

Apterygiformes: kiwi 9.2 8.6 1.82 14.5 15.1 0.55

Anseriformes: waterfowl 8.8 8.6 1.22 14.4 15.1 0.50

‘‘Intermediate’’ Neoaves 7.9 8.6 0.50 12.5 15.1 0.07

Apodiformes: swifts and hummingbirds 6.1 7.9 0.17 9.8 12.5 0.07

Charadriiformes (part): sandpipers and buttonquail 7.0 7.9 0.41 11.4 12.5 0.33

Charadriiformes (part): other shorebirds 8.0 7.0 2.72 12.8 11.4 4.06

Aequornithia: waterbirds 8.8 7.9 2.46 13.6 12.5 3.00

Birds of prey: hawks, falcons, seriemas 9.3 7.9 4.06 14.4 12.5 6.69

Strigiformes: owls 8.6 9.3 0.50 12.5 14.4 0.15

Coraciimorphae: rollers and allies 7.3 9.3 0.14 11.2 14.4 0.04

Picidae: woodpeckers 7.4 7.3 1.11 10.6 11.2 0.55

Psittaciformes: parrots 8.8 9.3 0.61 12.6 14.4 0.17

Passeriformes: passerines 6.9 9.3 0.09 10.4 14.4 0.02

Ptilonorhynchidae: bowerbirds 8.2 6.9 3.67 11.9 10.3 4.95

Corvidae: crows and ravens 8.4 6.9 4.48 12.0 10.3 5.47

‘‘Grade average’’ indicates the phylogenetic mean of brain and body size, and ‘‘ancestral grade’’ indicates the phylogenetic mean for the grade in

which the target grade is nested. ‘‘Ratio’’ indicates the ratio of the (unlogged) phylogenetic mean value of the listed grade relative to that of its

ancestral grade.
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LEAD CONTACT AND MATERIALS AVAILIBILITY

Further information and requests for resources and reagents should be directed to and will be fulfilled by the Lead Contact, Daniel

Ksepka (dksepka@brucemuseum.org). This study did not generate new unique reagents.

METHOD DETAILS

Brain-volume and Body-mass Data
We assembled a dataset of CT-rendered virtual endocasts to estimate brain volume, so as to facilitate sampling of rare and fossil

taxa. Endocasts serve as a reliable proxy of the shape and volume of the brain in both birds and crownward non-avian theropods

[50, 51]. We then combined this dataset with a recently published dataset based on lead-shot measurements of braincase volume

[14]. Raw data and sources for taxa we sampled directly are provided in the electronic file Data S1.We obtained bodymass data from

a compendium [52] for most extant taxa. If the sex of a specimen was known, we used the average body mass of the appropriate sex

when available. Otherwise, the species average was taken. For extinct birds where no body mass data were available from the liter-

ature, we applied body mass regressions from femur circumference [53]. For non-avian theropods, we applied a bivariate regression

[54].

Phylogeny and Divergence Dating
As a phylogenetic backbone for the analysis of the endocast dataset (Data S2), we used a phylogeny based on whole genomes from

nearly all 40+ avian orders [29]. In order to reconcile the taxa sampled in the constraint trees, the supermatrix, and our dataset, we

substituted closely related species in a few cases. These are listed in Data S3. We generated a tree sampling�6000 species using a

pipeline approach [55] (Data S4). This tree was then dated using a penalized likelihood approach in r8s v.1.7 [56–58] with 21 fossil
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calibrations (Methods S1). We then pruned extant taxa not represented in our dataset. Finally, extinct taxa for which no molecular

data were available were grafted onto the tree based on a recent phylogeny for non-avian theropod taxa [59] or recent molecular/

morphological phylogenies for each extinct bird species (see Data S1). Brain volume and body mass were then input for all taxa

in MESQUITE 3.04 [60] (Data S5).

QUANTIFICATION AND STATISTICAL ANALYSIS

Characterizing Patterns of Allometric Integration
We estimated differences in slope and intercept of the brain-body relationship directly from the data using a Bayesian multi-regime

Ornstein Uhlenbeck (OU) modeling approach [61]. The OUmodel assumes that the evolution of a continuous trait ‘X’ along a branch

over time increment ‘t’ is quantified as dXðtÞ=a½q�XðtÞ�dt + sdBðtÞ [62]. Relative to the standard Brownian motion (BM) model

(dXðtÞ= sdBðtÞ), the OU model adds parameters that estimate mean trait value (q) and the rate at which changes in mean values

are observed (a). The inclusion of these additional parameters allows an appropriate differentiation between changes in the mean

(q and a) and variance (s) of a trait over time and thus renders the OU model framework more appropriate than BM for modeling

changes in the direction of trait evolution. Here we used a bivariate implementation of OU modeling that is explicitly geared toward

estimating shifts in slope and intercept of evolutionary allometries by using reversible-jump Markov chain Monte Carlo machinery

(‘OUrjMCMC’) [63]. We implemented this approach by combining 10 parallel chains of 2 million iterations each with a burn-in propor-

tion of 0.3. We allowed only one shift per branch and the total number of shifts was constrained by means of a conditional Poisson

prior with a mean equal to 2.5% of the total number of branches in the tree and a maximum number of shifts equal to 5%. Starting

points for MCMC chains were set by randomly drawing a number of shifts from the prior distribution and assigning these shifts to

branches randomly drawn from the phylogeny with a probability proportional to the size of the clade descended from that branch.

The MCMC was initialized without any birth-death proposals for the first 10,000 generations to improve the fit of the model. The

output of this procedure generates an estimate of a best-fit allometric model with posterior probabilities assigned to each shift in

slope and/or intercept.

In part due to difficulties in parameter estimation intrinsic to OU modeling [64], the bivariate OUrjMCMC output may include false

positives and/or false negatives. To identify false negatives, we ran a univariate OUmodel estimation procedure [23] on the residuals

of each grade in order to detect shifts in mean. If such shifts in mean were detected, they were added as shifts in intercept to the

allometric model (only the dinosaur grade with the lowest intercept in the sample was detected using this procedure). To identify false

positives (including those that were added by the grade-specific univariate analyses), the allometric model was translated to a least-

squares framework and used in a confirmatory analysis using phylogenetic ANCOVA (‘pANCOVA’) [26]. Even though pANCOVA uses

a different evolutionary process than OU modeling (i.e., Brownian motion instead of Ornstein-Uhlenbeck), it is expected that grade

membership as estimated by OUmodeling is confirmed using least-squares analysis. Because Brownianmotion assumes fewer sta-

tistical parameters, pANCOVA can be considered to be a conservative confirmatory test of the significance of grade membership as

estimated by OU modeling.

Assessing the Strength of Allometric Integration
We compared rates of evolution among grades, applying a single intercept and single slope allometric model (one regression to fit

entire sample), and between grades utilizing grade-specific allometric deviations. We compared rates after separating monophy-

letic clades for each grade (Table 2). We did not calculate rates for two clades (the moa Emeus + Euryapteryx and Tyrannosaurus

rex + Alioramus altai) which include only two species as Brownian motion rates calculated based on so few data points cannot be

considered valid. Finally, we compared rates between Neoaves (treating corvids as a separate group) and earlier radiating clades

(Table S2).

Assessing Differential Changes in Brain and/or Body Size
To assess whether changes in the brain�body allometry were driven primarily by increase or decrease in either brain or body

size, we calculated phylogenetic means for both brain size and body size for each of the allometric regimes identified by the

best-fit allometric regime analysis described above using a procedure to calculate phylogenetic means [26], and implemented

in the ‘evomap’ R package [27]. These analyses identify differences in mean brain and/or body size between groups of species.

Results reveal the population averages in brain size and body size for the different allometric regimes. Comparing shifts in mean

average brain size and body size across regimes provides an indication whether either shifts in brain size or body size primarily

characterize shifts in allometric groups (Table 3). For example, in the analysis of the endocast dataset the allometric grade

comprising corvids indicates a shift in (log) brain size of 1.5 and a shift in (log) body size of 1.7 relative to its ancestral grade

(the ratio of unlogged size changes relative to their ancestral grade is 4.48 for brain size and 5.47 for body size, see Table

3). Considering that both the corvid grade and their ancestral grade indicate negative allometry (with slopes of 0.66 and

0.65; Table 1), the general expectation is that brain size changes at a slower pace relative to body size. Results for the shifts

in brain and body size in corvids, however, indicate that brain size changes more than body size in this clade, even though there

is also considerable change in body size. Given that changes in brain size and body size are both positive, these results prompt

the interpretation that crows and ravens have increased both brain size and body size, but brain size more than body size given

allometric expectations.
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DATA AND CODE AVAILABILITY

Scripts for the R package Evomap are archived at GitHub (https://github.com) and can be downloaded in R using the code: requir-

e(devtools) install_github(‘‘JeroenSmaers/evomap’’)

Scripts for Bayou are archived at GitHub (https://github.com/uyedaj/bayou).

The input file for dating the tree in r8s is provided at Data S4 and the input data for the analyses of allometry are provided as

Data S5.
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Figure S1.  Complete Phylogeny Used in Analyses, Related to STAR Methods Phylogeny 

and Divergence Dating. Colors correspond to those in Figure 1. 

DINO Acrocanthosaurus atokensis
DINO Tyrannosaurus rex
DINO Alioramus altai
DINO Struthiomimus altus

DINO Erlikosaurus andrewsi
DINO Incisivosaurus gauthieri

DINO Citipati osmolskae
DINO Conchoraptor gracilis

DINO Khaan mckennai
DINO unnamed troodontid

DINO Zanabazar junior
DINO Tsaagan mangas

FOSSIL Archaeopteryx lithographicus
FOSSIL Lithornis promiscuus
FOSSIL Lithornis plebius

Struthioniformes Struthionidae Struthio camelus
Struthioniformes Struthionidae Struthio molybdophanes
Rheiformes Rheidae Rhea americana
Dinornithiformes Dinornithidae Dinornis robustus
Dinornithiformes Dinornithidae Dinornis novaezealandiae
Dinornithiformes Emeidae Pachyornis elephantopus
Dinornithiformes Emeidae Pachyornis australis
Dinornithiformes Emeidae Anomalopteryx didiformis
Dinornithiformes Emeidae Euryapteryx curtus
Dinornithiformes Emeidae Emeus crassus
Tinamiformes Tinamidae Nothura maculosa
Tinamiformes Tinamidae Nothoprocta ornata
Tinamiformes Tinamidae Crypturellus soui
Tinamiformes Tinamidae Crypturellus tataupa
Tinamiformes Tinamidae Tinamus majorus
Casuariiformes Dromaiidae Dromaius novaehollandiae
Casuariiformes Casuariidae Casuarius unappendiculatus 
Casuariiformes Casuariidae Casuarius casuarius
Apterygiformes Apterygidae Apteryx rowi
Apterygiformes Apterygidae Apteryx mantelli 
Apterygiformes Apterygidae Apteryx australis
Apterygiformes Apterygidae Apteryx haastii
Apterygiformes Apterygidae Apteryx owenii

FOSSIL Odontopteryx toliapica
Galliformes Megapodiidae Leipoa ocellata
Galliformes Megapodiidae Alectura lathami
Galliformes Megapodiidae Megapodius freycinet
Galliformes Megapodiidae Megapodius eremita
Galliformes Cracidae Ortalis vetula
Galliformes Cracidae Crax rubra
Galliformes Cracidae Crax fasciolata
Galliformes Cracidae Pipile pipile
Galliformes Cracidae Penelope purpurascens
Galliformes Odontophoridae Cyrtonyx montezumae
Galliformes Odontophoridae Colinus virginianus
Galliformes Odontophoridae Callipepla gambelii
Galliformes Odontophoridae Callipepla californica
Galliformes Odontophoridae Oreortyx pictus
Galliformes Phasianidae Meleagris gallopavo
Galliformes Phasianidae Meleagris ocellata
Galliformes Phasianidae Bonasa umbellus
Galliformes Phasianidae Lagopus lagopus
Galliformes Phasianidae Lagopus muta
Galliformes Phasianidae Centrocercus urophasianus
Galliformes Phasianidae Tympanuchus phasianellus
Galliformes Phasianidae Dendragapus obscurus
Galliformes Phasianidae Falcipennis canadensis
Galliformes Phasianidae Tetrao urogallus
Galliformes Phasianidae Tetrao tetrix
Galliformes Phasianidae Phasianus colchicus
Galliformes Phasianidae Crossoptilon crossoptilon
Galliformes Phasianidae Lophura nycthemera
Galliformes Phasianidae Lophura swinhoii
Galliformes Phasianidae Lophura diardi
Galliformes Phasianidae Chrysolophus pictus
Galliformes Phasianidae Chrysolophus amherstiae
Galliformes Phasianidae Syrmaticus reevesii
Galliformes Phasianidae Tragopan temminckii
Galliformes Phasianidae Lophophorus impejanus
Galliformes Phasianidae Ithaginis cruentus
Galliformes Phasianidae Argusianus argus
Galliformes Phasianidae Pavo cristatus
Galliformes Phasianidae Francolinus sephaena
Galliformes Phasianidae Bambusicola thoracicus
Galliformes Phasianidae Gallus varius
Galliformes Phasianidae Coturnix chinensis
Galliformes Phasianidae Coturnix pectoralis
Galliformes Phasianidae Coturnix coturnix
Galliformes Phasianidae Alectoris chukar
Galliformes Phasianidae Francolinus leucoscepus
Galliformes Phasianidae Melanoperdix niger
Galliformes Phasianidae Rollulus rouloul
Galliformes Numididae Acryllium vulturinum
Galliformes Numididae Guttera plumifera
Galliformes Numididae Numida meleagris
Anseriformes Anhimidae Chauna torquata
Anseriformes Anhimidae Chauna chavaria
Anseriformes Anseranatidae Anseranas semipalmata
Anseriformes Anatidae Dendrocygna eytoni
Anseriformes Anatidae Dendrocygna arcuata
Anseriformes Anatidae Dendrocygna viduata
Anseriformes Anatidae Oxyura australis
Anseriformes Anatidae Oxyura maccoa
Anseriformes Anatidae Oxyura jamaicensis
Anseriformes Anatidae Cereopsis novaehollandiae
Anseriformes Anatidae Coscoroba coscoroba
Anseriformes Anatidae Cygnus buccinator
Anseriformes Anatidae Cygnus columbianus
Anseriformes Anatidae Cygnus cygnus
Anseriformes Anatidae Cygnus atratus
Anseriformes Anatidae Cygnus olor
Anseriformes Anatidae Branta bernicla
Anseriformes Anatidae Branta sandvicensis
Anseriformes Anatidae Branta canadensis
Anseriformes Anatidae Chen caerulescens
Anseriformes Anatidae Chen rossii
Anseriformes Anatidae Anser fabalis
Anseriformes Anatidae Anser albifrons
Anseriformes Anatidae Stictonetta naevosa
Anseriformes Anatidae Malacorhynchus membranaceus
Anseriformes Anatidae Biziura lobata
Anseriformes Anatidae Lophodytes cucullatus
Anseriformes Anatidae Mergus merganser
Anseriformes Anatidae Mergus serrator
Anseriformes Anatidae Bucephala albeola
Anseriformes Anatidae Bucephala islandica
Anseriformes Anatidae Bucephala clangula
Anseriformes Anatidae Melanitta fusca
Anseriformes Anatidae Melanitta perspicillata
Anseriformes Anatidae Melanitta nigra
Anseriformes Anatidae Polysticta stelleri
Anseriformes Anatidae Somateria spectabilis
Anseriformes Anatidae Somateria mollissima
Anseriformes Anatidae Histrionicus histrionicus
Anseriformes Anatidae Clangula hyemalis
Anseriformes Anatidae Plectropterus gambensis
Anseriformes Anatidae Neochen jubata
Anseriformes Anatidae Chloephaga poliocephala
Anseriformes Anatidae Chloephaga hybrida
Anseriformes Anatidae Chloephaga picta
Anseriformes Anatidae Tadorna radjah
Anseriformes Anatidae Tadorna tadorna
Anseriformes Anatidae Tadorna variegata
Anseriformes Anatidae Tadorna tadornoides
Anseriformes Anatidae Tadorna ferruginea
Anseriformes Anatidae Alopochen aegyptiaca
Anseriformes Anatidae Cairina moschata
Anseriformes Anatidae Aix sponsa
Anseriformes Anatidae Aix galericulata
Anseriformes Anatidae Sarkidiornis melanotos
Anseriformes Anatidae Chenonetta jubata 
Anseriformes Anatidae Lophonetta specularioides
Anseriformes Anatidae Amazonetta brasiliensis
Anseriformes Anatidae Speculanas specularis
Anseriformes Anatidae Tachyeres leucocephalus
Anseriformes Anatidae Anas smithii
Anseriformes Anatidae Anas rhynchotis
Anseriformes Anatidae Anas clypeata
Anseriformes Anatidae Anas discors
Anseriformes Anatidae Anas cyanoptera
Anseriformes Anatidae Anas platalea
Anseriformes Anatidae Anas versicolor
Anseriformes Anatidae Anas hottentota
Anseriformes Anatidae Anas americana
Anseriformes Anatidae Anas strepera
Anseriformes Anatidae Anas superciliosa
Anseriformes Anatidae Anas laysanensis
Anseriformes Anatidae Anas poecilorhyncha
Anseriformes Anatidae Anas platyrhynchos
Anseriformes Anatidae Anas crecca
Anseriformes Anatidae Anas flavirostris
Anseriformes Anatidae Anas gracilis
Anseriformes Anatidae Anas castanea
Anseriformes Anatidae Anas aucklandica
Anseriformes Anatidae Anas acuta
Anseriformes Anatidae Anas eatoni
Anseriformes Anatidae Anas georgica
Anseriformes Anatidae Pteronetta hartlaubii
Anseriformes Anatidae Netta rufina
Anseriformes Anatidae Aythya americana
Anseriformes Anatidae Aythya collaris
Anseriformes Anatidae Aythya valisineria
Anseriformes Anatidae Aythya affinis
Anseriformes Anatidae Aythya marila
Anseriformes Anatidae Aythya fuligula
Anseriformes Anatidae Aythya australis
Anseriformes Anatidae Callonetta leucophrys
Phoenicopteriformes Phoenicopteridae Phoenicopterus chilensis
Phoenicopteriformes Phoenicopteridae Phoenicopterus minor
Phoenicopteriformes Phoenicopteridae Phoenicoparrus jamesi
Phoenicopteriformes Phoenicopteridae Phoenicopterus roseus
Phoenicopteriformes Phoenicopteridae Phoenicopterus ruber
Phoenicopteriformes Phoenicopteridae Phoenicoparrus andinus
Podicipediformes Podicipedidae Podilymbus podiceps
Podicipediformes Podicipedidae Podilymbus gigas
Podicipediformes Podicipedidae Aechmophorus occidentalis
Podicipediformes Podicipedidae Podiceps nigricollis
Podicipediformes Podicipedidae Podiceps grisegena
Podicipediformes Podicipedidae Podiceps cristatus
Podicipediformes Podicipedidae Podiceps major
Podicipediformes Podicipedidae Podiceps auritus
Podicipediformes Podicipedidae Rollandia rolland
Podicipediformes Podicipedidae Poliocephalus poliocephalus
Podicipediformes Podicipedidae Tachybaptus novaehollandiae
Podicipediformes Podicipedidae Tachybaptus ruficollis
Columbiformes Columbidae Gallicolumba crinigera
Columbiformes Columbidae Gallicolumba luzonica
Columbiformes Columbidae Henicophaps albifrons
Columbiformes Columbidae Geopelia cuneata
Columbiformes Columbidae Geopelia humeralis
Columbiformes Columbidae Geopelia placida
Columbiformes Columbidae Leucosarcia melanoleuca
Columbiformes Columbidae Phaps chalcoptera
Columbiformes Columbidae Phaps histrionica
Columbiformes Columbidae Phaps elegans
Columbiformes Columbidae Geophaps plumifera
Columbiformes Columbidae Geophaps smithii
Columbiformes Columbidae Petrophassa albipennis
Columbiformes Columbidae Ocyphaps lophotes
Columbiformes Columbidae Geopelia striata
Columbiformes Columbidae Gallicolumba beccarii
Columbiformes Columbidae Gallicolumba jobiensis
Columbiformes Columbidae Lopholaimus antarcticus
Columbiformes Columbidae Hemiphaga novaeseelandiae
Columbiformes Columbidae Gymnophaps albertisii
Columbiformes Columbidae Ducula aenea
Columbiformes Columbidae Ducula pacifica
Columbiformes Columbidae Ducula goliath
Columbiformes Columbidae Ducula pinon
Columbiformes Columbidae Ducula radiata
Columbiformes Columbidae Ducula perspicillata
Columbiformes Columbidae Ducula melanochroa
Columbiformes Columbidae Ducula luctuosa
Columbiformes Columbidae Ducula bicolor
Columbiformes Columbidae Ducula badia
Columbiformes Columbidae Ptilinopus occipitalis
Columbiformes Columbidae Ptilinopus jambu
Columbiformes Columbidae Ptilinopus leclancheri
Columbiformes Columbidae Ptilinopus magnificus
Columbiformes Columbidae Ptilinopus melanospilus
Columbiformes Columbidae Ptilinopus porphyraceus
Columbiformes Columbidae Ptilinopus superbus
Columbiformes Columbidae Ptilinopus rivoli
Columbiformes Columbidae Ptilinopus iozonus
Columbiformes Columbidae Ptilinopus hyogastrus
Columbiformes Columbidae Ptilinopus ornatus
Columbiformes Columbidae Ptilinopus pulchellus
Columbiformes Columbidae Ptilinopus monacha
Columbiformes Columbidae Ptilinopus purpuratus
Columbiformes Columbidae Ptilinopus insularis
Columbiformes Columbidae Ptilinopus dupetithouarsii
Columbiformes Columbidae Ptilinopus regina
Columbiformes Columbidae Alectroenas pulcherrima
Columbiformes Columbidae Chalcophaps indica
Columbiformes Columbidae Chalcophaps stephani
Columbiformes Columbidae Oena capensis
Columbiformes Columbidae Turtur tympanistria
Columbiformes Columbidae Turtur brehmeri
Columbiformes Columbidae Turtur chalcospilos
Columbiformes Columbidae Treron sieboldii
Columbiformes Columbidae Treron apicauda
Columbiformes Columbidae Treron capellei
Columbiformes Columbidae Treron curvirostra
Columbiformes Columbidae Treron vernans
Columbiformes Columbidae Treron formosae
Columbiformes Columbidae Treron phoenicopterus
Columbiformes Columbidae Treron calvus
Columbiformes Columbidae Trero pompadora
Columbiformes Columbidae Treron fulvicollis
Columbiformes Columbidae Claravis pretiosa
Columbiformes Columbidae Columbina picui
Columbiformes Columbidae Columbina inca
Columbiformes Columbidae Columbina minuta
Columbiformes Columbidae Columbina buckleyi
Columbiformes Columbidae Columbina talpacoti
Columbiformes Columbidae Columbina passerina
Columbiformes Columbidae Leptotila jamaicensis
Columbiformes Columbidae Leptotila verreauxi
Columbiformes Columbidae Leptotila cassini
Columbiformes Columbidae Leptotila plumbeiceps
Columbiformes Columbidae Leptotila rufaxilla
Columbiformes Columbidae Zenaida asiatica
Columbiformes Columbidae Zenaida aurita
Columbiformes Columbidae Zenaida galapagoensis
Columbiformes Columbidae Zenaida auriculata
Columbiformes Columbidae Zenaida macroura
Columbiformes Columbidae Geotrygon lawrencii
Columbiformes Columbidae Geotrygon costaricensis
Columbiformes Columbidae Starnoenas cyanocephala
Columbiformes Columbidae Geotrygon montana
Columbiformes Columbidae Geotrygon chrysia
Columbiformes Columbidae Geotrygon violacea
Columbiformes Columbidae Macropygia unchall
Columbiformes Columbidae Macropygia amboinensis
Columbiformes Columbidae Turacoena manadensis
Columbiformes Columbidae Macropygia phasianella
Columbiformes Columbidae Macropygia nigrirostris
Columbiformes Columbidae Reinwardtoena reinwardtsi
Columbiformes Columbidae Reinwardtoena browni
Columbiformes Columbidae Patagioenas fasciata
Columbiformes Columbidae Patagioenas plumbea
Columbiformes Columbidae Patagioenas subvinacea
Columbiformes Columbidae Patagioenas speciosa
Columbiformes Columbidae Patagioenas squamosa
Columbiformes Columbidae Patagioenas leucocephala
Columbiformes Columbidae Patagioenas maculosa
Columbiformes Columbidae Patagioenas picazuro
Columbiformes Columbidae Patagioenas cayennensis
Columbiformes Columbidae Patagioenas flavirostris
Columbiformes Columbidae Streptopelia senegalensis
Columbiformes Columbidae Streptopelia chinensis
Columbiformes Columbidae Streptopelia vinacea
Columbiformes Columbidae Streptopelia capicola
Columbiformes Columbidae Streptopelia semitorquata
Columbiformes Columbidae Streptopelia decipiens
Columbiformes Columbidae Streptopelia tranquebarica
Columbiformes Columbidae Streptopelia orientalis
Columbiformes Columbidae Streptopelia turtur
Columbiformes Columbidae Columba arquatrix
Columbiformes Columbidae Columba guinea
Columbiformes Columbidae Columba oenas
Columbiformes Columbidae Columba leuconota
Columbiformes Columbidae Columba leucomela
Columbiformes Columbidae Columba livia
Columbiformes Columbidae Columba vitiensis
Columbiformes Columbidae Phapitreron leucotis
Columbiformes Columbidae Phapitreron amethystinus
Columbiformes Columbidae Didunculus strigirostris
Columbiformes Columbidae Goura victoria
Columbiformes Columbidae Goura scheepmakeri
Columbiformes Columbidae Goura cristata
Columbiformes Columbidae Otidiphaps nobilis
Columbiformes Columbidae Raphus cucullatus
Columbiformes Columbidae Pezophaps solitaria
Columbiformes Columbidae Caloenas nicobarica
Pterocliformes Pteroclidae Pterocles lichtensteinii
Pterocliformes Pteroclidae Pterocles bicinctus
Pterocliformes Pteroclidae Pterocles decoratus
Mesitornithiformes Mesitornithidae Monias benschi
Musophagiformes Musophagidae Tauraco persa
Musophagiformes Musophagidae Crinifer piscator
Musophagiformes Musophagidae Corythaixoides concolor
Musophagiformes Musophagidae Tauraco leucolophus
Musophagiformes Musophagidae Tauraco erythrolophus
Musophagiformes Musophagidae Tauraco corythaix
Musophagiformes Musophagidae Tauraco hartlaubi
Musophagiformes Musophagidae Tauraco livingstonii
Otidiformes Otididae Otis tarda
Otidiformes Otididae Neotis denhami 
Otidiformes Otididae Ardeotis australis
Cuculiformes Cuculidae Tapera naevia
Cuculiformes Cuculidae Geococcyx californianus
Cuculiformes Cuculidae Guira guira
Cuculiformes Cuculidae Crotophaga ani
Cuculiformes Cuculidae Centropus phasianinus
Cuculiformes Cuculidae Centropus goliath
Cuculiformes Cuculidae Centropus bengalensis
Cuculiformes Cuculidae Eudynamys taitensis
Cuculiformes Cuculidae Ceuthmochares aereus
Cuculiformes Cuculidae Coccyzus erythropthalmus
Cuculiformes Cuculidae Coccyzus vetula
Cuculiformes Cuculidae Piaya cayana
Cuculiformes Cuculidae Phaenicophaeus superciliosus
Cuculiformes Cuculidae Phaenicophaeus pallidus
Cuculiformes Cuculidae Phaenicophaeus curvirostris
Cuculiformes Cuculidae Clamator glandarius
Cuculiformes Cuculidae Scythrops novaehollandiae
Cuculiformes Cuculidae Eudynamys melanorhynchus
Cuculiformes Cuculidae Cuculus saturatus
Cuculiformes Cuculidae Cuculus canorus
Cuculiformes Cuculidae Cacomantis castaneiventris
Cuculiformes Cuculidae Cacomantis flabelliformis
Cuculiformes Cuculidae Cacomantis variolosus
Cuculiformes Cuculidae Chrysococcyx caprius
Cuculiformes Cuculidae Chrysococcyx osculans
Cuculiformes Cuculidae Chrysococcyx basalis
Cuculiformes Cuculidae Chrysococcyx minutillus
Cuculiformes Cuculidae Chrysococcyx lucidus
Nyctibiiformes Nyctibiidae Nyctibius griseus
Steatornithiformes Steatornithidae Steatornis caripensis
Caprimulgiformes Caprimulgidae Eurostopodus macrotis
Caprimulgiformes Caprimulgidae Eurostopodus mystacalis
Caprimulgiformes Caprimulgidae Eurostopodus argus
Caprimulgiformes Caprimulgidae Caprimulgus macrurus
Caprimulgiformes Caprimulgidae Caprimulgus europaeus
Caprimulgiformes Caprimulgidae Macrodipteryx vexillarius
Caprimulgiformes Caprimulgidae Podager nacunda
Caprimulgiformes Caprimulgidae Chordeiles minor
Caprimulgiformes Caprimulgidae Nyctiphrynus ocellatus
Caprimulgiformes Caprimulgidae Phalaenoptilus nuttallii
Caprimulgiformes Caprimulgidae Caprimulgus vociferus
Caprimulgiformes Caprimulgidae Caprimulgus carolinensis
Caprimulgiformes Caprimulgidae Nyctiprogne leucopyga
Caprimulgiformes Caprimulgidae Nyctidromus albicollis
Aegotheliformes Aegothelidae Aegotheles cristatus
Apodiformes Trochilidae Florisuga mellivora
Apodiformes Trochilidae Anthracothorax dominicus
Apodiformes Trochilidae Eulampis holosericeus
Apodiformes Trochilidae Eulampis jugularis
Apodiformes Trochilidae Archilochus colubris
Apodiformes Trochilidae Selasphorus rufus
Apodiformes Trochilidae Chlorostilbon ricordii
Apodiformes Trochilidae Thalurania furcata
Apodiformes Trochilidae Trochilus polytmus
Apodiformes Trochilidae Amazilia tzacatl
Apodiformes Trochilidae Campylopterus largipennis
Apodiformes Trochilidae Orthorhyncus cristatus
Apodiformes Trochilidae Threnetes ruckeri
Apodiformes Trochilidae Glaucis hirsutus
Apodiformes Trochilidae Phaethornis superciliosus
Apodiformes Hemiprocnidae Hemiprocne mystacea
Apodiformes Apodidae Streptoprocne zonaris
Apodiformes Apodidae Aeronautes saxatalis
Apodiformes Apodidae Tachornis phoenicobia
Apodiformes Apodidae Cypsiurus parvus
Apodiformes Apodidae Apus pallidus
Apodiformes Apodidae Apus apus
Apodiformes Apodidae Collocalia spodiopygia
Apodiformes Apodidae Collocalia esculenta
Apodiformes Apodidae Chaetura pelagica
Apodiformes Apodidae Hirundapus caudacutus
Opisthocomiformes Opisthocomidae Opisthocomus hoazin
Charadriiformes Turnicidae Turnix suscitator
Charadriiformes Turnicidae Turnix velox
Charadriiformes Turnicidae Turnix pyrrhothorax
Charadriiformes Glareolidae Smutsornis africanus
Charadriiformes Glareolidae Glareola nuchalis
Charadriiformes Glareolidae Stiltia isabella
Charadriiformes Alcidae Brachyramphus marmoratus
Charadriiformes Alcidae Cepphus grylle
Charadriiformes Alcidae Cepphus columba
Charadriiformes Alcidae Synthliboramphus antiquus
Charadriiformes Alcidae Alle alle
Charadriiformes Alcidae Uria aalge
Charadriiformes Alcidae Uria lomvia
Charadriiformes Alcidae Alca torda
Charadriiformes Alcidae Pinguinus impennis
Charadriiformes Alcidae Cerorhinca monocerata
Charadriiformes Alcidae Fratercula corniculata
Charadriiformes Alcidae Fratercula arctica
Charadriiformes Alcidae Fratercula cirrhata
Charadriiformes Alcidae Ptychoramphus aleuticus
Charadriiformes Alcidae Aethia pusilla
Charadriiformes Alcidae Aethia cristatella
Charadriiformes Alcidae Aethia psittacula

FOSSIL Mancallinae sp.
Charadriiformes Stercorariidae Stercorarius pomarinus
Charadriiformes Stercorariidae Stercorarius skua
Charadriiformes Stercorariidae Stercorarius parasiticus
Charadriiformes Stercorariidae Catharacta maccormicki
Charadriiformes Laridae Hydrocoloeus minutus
Charadriiformes Laridae Creagrus furcatus
Charadriiformes Laridae Pagophila eburnea
Charadriiformes Laridae Xema sabini
Charadriiformes Laridae Rissa brevirostris
Charadriiformes Laridae Rissa tridactyla
Charadriiformes Laridae Chroicocephalus ridibundus
Charadriiformes Laridae Chroicocephalus hartlaubii
Charadriiformes Laridae Chroicocephalus novaehollandiae
Charadriiformes Laridae Chroicocephalus maculipennis
Charadriiformes Laridae Leucophaeus atricilla
Charadriiformes Laridae Leucophaeus pipixcan
Charadriiformes Laridae Leucophaeus scoresbii
Charadriiformes Laridae Larus heermanni
Charadriiformes Laridae Larus canus
Charadriiformes Laridae Larus delawarensis
Charadriiformes Laridae Larus occidentalis
Charadriiformes Laridae Larus marinus

Charadriiformes Laridae Larus hyperboreus

Charadriiformes Laridae Larus thayeri
Charadriiformes Laridae Larus schistisagus
Charadriiformes Laridae Larus glaucescens
Charadriiformes Laridae Larus argentatus
Charadriiformes Laridae Larus californicus

Charadriiformes Laridae Larus fuscus
Charadriiformes Laridae Larus dominicanus

Charadriiformes Laridae Larus crassirostris
Charadriiformes Laridae Larus pacificus
Charadriiformes Laridae Procelsterna cerulea
Charadriiformes Laridae Anous minutus
Charadriiformes Laridae Anous stolidus
Charadriiformes Laridae Gygis alba
Charadriiformes Laridae Gelochelidon nilotica
Charadriiformes Laridae Hydroprogne caspia
Charadriiformes Laridae Chlidonias hybrida
Charadriiformes Laridae Sterna forsteri
Charadriiformes Laridae Sterna trudeaui
Charadriiformes Laridae Thalasseus maximus
Charadriiformes Laridae Thalasseus sandvicensis
Charadriiformes Laridae Sterna hirundo
Charadriiformes Laridae Sterna dougallii
Charadriiformes Laridae Sterna sumatrana
Charadriiformes Laridae Sterna paradisaea
Charadriiformes Laridae Sterna vittata
Charadriiformes Laridae Phaetusa simplex
Charadriiformes Laridae Onychoprion aleuticus
Charadriiformes Laridae Onychoprion fuscatus
Charadriiformes Laridae Onychoprion lunatus
Charadriiformes Laridae Onychoprion anaethetus
Charadriiformes Laridae Sternula albifrons
Charadriiformes Laridae Rynchops niger
Charadriiformes Scolopacidae Bartramia longicauda
Charadriiformes Scolopacidae Numenius americanus
Charadriiformes Scolopacidae Numenius madagascariensis
Charadriiformes Scolopacidae Numenius arquata
Charadriiformes Scolopacidae Numenius tahitiensis
Charadriiformes Scolopacidae Numenius phaeopus
Charadriiformes Scolopacidae Xenus cinereus
Charadriiformes Scolopacidae Phalaropus fulicarius
Charadriiformes Scolopacidae Phalaropus lobatus
Charadriiformes Scolopacidae Actitis hypoleucos
Charadriiformes Scolopacidae Actitis macularius
Charadriiformes Scolopacidae Tringa solitaria
Charadriiformes Scolopacidae Tringa ochropus
Charadriiformes Scolopacidae Tringa brevipes
Charadriiformes Scolopacidae Tringa incana
Charadriiformes Scolopacidae Tringa stagnatilis
Charadriiformes Scolopacidae Tringa glareola
Charadriiformes Scolopacidae Tringa melanoleuca
Charadriiformes Scolopacidae Tringa nebularia
Charadriiformes Scolopacidae Tringa flavipes
Charadriiformes Scolopacidae Tringa semipalmata
Charadriiformes Scolopacidae Lymnocryptes minimus
Charadriiformes Scolopacidae Scolopax rusticola
Charadriiformes Scolopacidae Scolopax minor
Charadriiformes Scolopacidae Limnodromus griseus
Charadriiformes Scolopacidae Limnodromus scolopaceus
Charadriiformes Scolopacidae Gallinago stenura
Charadriiformes Scolopacidae Gallinago undulata
Charadriiformes Scolopacidae Gallinago hardwickii
Charadriiformes Scolopacidae Gallinago media
Charadriiformes Scolopacidae Gallinago nobilis
Charadriiformes Scolopacidae Gallinago gallinago
Charadriiformes Scolopacidae Calidris acuminata
Charadriiformes Scolopacidae Calidris tenuirostris
Charadriiformes Scolopacidae Calidris canutus
Charadriiformes Scolopacidae Philomachus pugnax
Charadriiformes Scolopacidae Limicola falcinellus
Charadriiformes Scolopacidae Calidris subminuta
Charadriiformes Scolopacidae Calidris alpina
Charadriiformes Scolopacidae Calidris ptilocnemis
Charadriiformes Scolopacidae Calidris mauri
Charadriiformes Scolopacidae Calidris pusilla
Charadriiformes Scolopacidae Calidris himantopus
Charadriiformes Scolopacidae Calidris melanotos
Charadriiformes Scolopacidae Tryngites subruficollis
Charadriiformes Scolopacidae Calidris bairdii
Charadriiformes Scolopacidae Calidris minutilla
Charadriiformes Scolopacidae Calidris alba
Charadriiformes Scolopacidae Calidris fuscicollis
Charadriiformes Scolopacidae Calidris minuta
Charadriiformes Scolopacidae Calidris ferruginea
Charadriiformes Scolopacidae Arenaria melanocephala
Charadriiformes Scolopacidae Arenaria interpres
Charadriiformes Scolopacidae Limosa limosa
Charadriiformes Scolopacidae Limosa fedoa
Charadriiformes Scolopacidae Limosa haemastica
Charadriiformes Scolopacidae Limosa lapponica
Charadriiformes Pedionomidae Pedionomus torquatus
Charadriiformes Thinocoridae Thinocorus rumicivorus
Charadriiformes Jacanidae Hydrophasianus chirurgus
Charadriiformes Jacanidae Jacana spinosa
Charadriiformes Jacanidae Jacana jacana
Charadriiformes Jacanidae Actophilornis africanus
Charadriiformes Jacanidae Irediparra gallinacea
Charadriiformes Rostratulidae Rostratula benghalensis
Charadriiformes Pluvianellidae Pluvianellus socialis
Charadriiformes Chionidae Chionis albus
Charadriiformes Chionidae Chionis minor
Charadriiformes Burhinidae Burhinus superciliaris
Charadriiformes Burhinidae Burhinus bistriatus
Charadriiformes Burhinidae Burhinus oedicnemus
Charadriiformes Burhinidae Burhinus grallarius
Charadriiformes Charadriidae Pluvialis apricaria
Charadriiformes Charadriidae Pluvialis fulva
Charadriiformes Charadriidae Pluvialis dominica
Charadriiformes Charadriidae Pluvialis squatarola
Charadriiformes Recurvirostridae Himantopus mexicanus
Charadriiformes Recurvirostridae Himantopus himantopus
Charadriiformes Recurvirostridae Cladorhynchus leucocephalus
Charadriiformes Recurvirostridae Recurvirostra avosetta
Charadriiformes Recurvirostridae Recurvirostra novaehollandiae
Charadriiformes Recurvirostridae Recurvirostra americana
Charadriiformes Ibidorhynchidae Ibidorhyncha struthersii
Charadriiformes Haematopodidae Haematopus longirostris
Charadriiformes Haematopodidae Haematopus leucopodus
Charadriiformes Haematopodidae Haematopus ater
Charadriiformes Haematopodidae Haematopus bachmani
Charadriiformes Haematopodidae Haematopus ostralegus
Charadriiformes Charadriidae Charadrius australis
Charadriiformes Charadriidae Vanellus vanellus
Charadriiformes Charadriidae Vanellus albiceps
Charadriiformes Charadriidae Vanellus armatus
Charadriiformes Charadriidae Vanellus cayanus
Charadriiformes Charadriidae Vanellus tricolor
Charadriiformes Charadriidae Vanellus senegallus
Charadriiformes Charadriidae Vanellus miles
Charadriiformes Charadriidae Vanellus coronatus
Charadriiformes Charadriidae Erythrogonys cinctus
Charadriiformes Charadriidae Charadrius falklandicus
Charadriiformes Charadriidae Charadrius collaris
Charadriiformes Charadriidae Charadrius pecuarius
Charadriiformes Charadriidae Charadrius ruficapillus
Charadriiformes Charadriidae Charadrius mongolus
Charadriiformes Charadriidae Charadrius leschenaultii
Charadriiformes Charadriidae Charadrius modestus
Charadriiformes Charadriidae Charadrius tricollaris
Charadriiformes Charadriidae Charadrius placidus
Charadriiformes Charadriidae Elseyornis melanops
Charadriiformes Charadriidae Charadrius vociferus
Charadriiformes Charadriidae Charadrius melodus
Charadriiformes Charadriidae Charadrius semipalmatus
Charadriiformes Glareolidae Pluvianus aegyptius

Gruiformes Rallidae Gallirallus australis
Gruiformes Rallidae Gallirallus sylvestris
Gruiformes Rallidae Gallirallus owstoni
Gruiformes Rallidae Gallirallus philippensis

Gruiformes Rallidae Lewinia pectoralis
Gruiformes Rallidae Crex crex

Gruiformes Rallidae Rallus aquaticus
Gruiformes Rallidae Rallus longirostris

Gruiformes Rallidae Gallinula melanops
Gruiformes Rallidae Porzana carolina
Gruiformes Rallidae Gallirallus ventralis
Gruiformes Rallidae Fulica atra
Gruiformes Rallidae Fulica americana
Gruiformes Rallidae Gallirallus tenebrosa
Gruiformes Rallidae Gallinula chloropus
Gruiformes Rallidae Pardirallus maculatus
Gruiformes Rallidae Aramides cajanea
Gruiformes Rallidae Aramides ypecaha
Gruiformes Rallidae Porphyrio martinica
Gruiformes Rallidae Porphyrio hochstetteri
Gruiformes Rallidae Porphyrio porphyrio
Gruiformes Rallidae Rallina eurizonoides
Gruiformes Rallidae Porzana atra
Gruiformes Rallidae Laterallus albigularis
Gruiformes Rallidae Coturnicops noveboracensis
Gruiformes Rallidae Porzana fluminea
Gruiformes Rallidae Amaurornis phoenicurus
Gruiformes Rallidae Amaurornis olivacea
Gruiformes Rallidae Amaurornis flavirostra
Gruiformes Rallidae Gallicrex cinerea
Gruiformes Rallidae Porzana pusilla
Gruiformes Psophiidae Psophia crepitans
Gruiformes Aramidae Aramus guarauna
Gruiformes Gruidae Grus canadensis
Gruiformes Gruidae Grus grus
Phaethontiformes Phaethontidae Phaethon lepturus
Phaethontiformes Phaethontidae Phaethon rubricauda
Eurypygiformes Rhynochetidae Rhynochetos jubatus
Eurypygiformes Eurypygidae Eurypyga helias
Gaviiformes Gaviidae Gavia immer
Gaviiformes Gaviidae Gavia pacifica
Gaviiformes Gaviidae Gavia stellata
Sphenisciformes Spheniscidae Spheniscus magellanicus
Sphenisciformes Spheniscidae Spheniscus humboldti
Sphenisciformes Spheniscidae Eudyptula minor

FOSSIL Madrynornis mirandus
Sphenisciformes Spheniscidae Eudyptes schlegeli
Sphenisciformes Spheniscidae Eudyptes chrysocome
Sphenisciformes Spheniscidae Pygoscelis antarcticus
Sphenisciformes Spheniscidae Pygoscelis papua
Sphenisciformes Spheniscidae Pygoscelis adeliae
Sphenisciformes Spheniscidae Aptenodytes patagonicus
Sphenisciformes Spheniscidae Aptenodytes forsteri

FOSSIL Paraptenodytes antarcticus
Procellariiformes Hydrobatidae Fregetta grallaria
Procellariiformes Hydrobatidae Pelagodroma marina
Procellariiformes Hydrobatidae Nesofregetta fuliginosa
Procellariiformes Hydrobatidae Oceanites oceanicus
Procellariiformes Diomedeidae Phoebetria palpebrata
Procellariiformes Diomedeidae Phoebastria nigripes
Procellariiformes Diomedeidae Phoebastria immutabilis
Procellariiformes Diomedeidae Diomedea exulans
Procellariiformes Diomedeidae Thalassarche cauta
Procellariiformes Diomedeidae Thalassarche melanophris
Procellariiformes Diomedeidae Thalassarche chrysostoma
Procellariiformes Hydrobatidae Oceanodroma leucorhoa
Procellariiformes Hydrobatidae Oceanodroma tristrami
Procellariiformes Hydrobatidae Oceanodroma microsoma
Procellariiformes Hydrobatidae Oceanodroma tethys
Procellariiformes Procellariidae Halobaena caerulea
Procellariiformes Procellariidae Pachyptila turtur
Procellariiformes Procellariidae Pachyptila belcheri
Procellariiformes Procellariidae Pachyptila desolata
Procellariiformes Procellariidae Pachyptila salvini
Procellariiformes Procellariidae Bulweria bulwerii
Procellariiformes Procellariidae Aphrodroma brevirostris
Procellariiformes Procellariidae Thalassoica antarctica
Procellariiformes Procellariidae Pagodroma nivea
Procellariiformes Procellariidae Daption capense
Procellariiformes Procellariidae Macronectes giganteus
Procellariiformes Procellariidae Fulmarus glacialoides
Procellariiformes Procellariidae Fulmarus glacialis
Procellariiformes Procellariidae Procellaria cinerea
Procellariiformes Procellariidae Procellaria aequinoctialis
Procellariiformes Procellariidae Pterodroma leucoptera
Procellariiformes Procellariidae Pterodroma lessonii
Procellariiformes Procellariidae Pterodroma macroptera
Procellariiformes Pelecanoididae Pelecanoides georgicus
Procellariiformes Pelecanoididae Pelecanoides urinatrix
Procellariiformes Procellariidae Puffinus pacificus
Procellariiformes Procellariidae Puffinus tenuirostris
Procellariiformes Procellariidae Puffinus griseus
Procellariiformes Procellariidae Puffinus gavia
Procellariiformes Procellariidae Calonectris leucomelas
Procellariiformes Procellariidae Calonectris diomedea
Suliformes Fregatidae Fregata minor
Suliformes Fregatidae Fregata magnificens
Suliformes Sulidae Sula leucogaster
Suliformes Sulidae Sula variegata
Suliformes Sulidae Morus serrator
Suliformes Sulidae Morus bassanus
Suliformes Anhingidae Anhinga melanogaster
Suliformes Phalacrocoracidae Phalacrocorax melanoleucos
Suliformes Phalacrocoracidae Phalacrocorax carbo
Suliformes Phalacrocoracidae Phalacrocorax fuscescens
Suliformes Phalacrocoracidae Phalacrocorax varius
Suliformes Phalacrocoracidae Phalacrocorax sulcirostris
Suliformes Phalacrocoracidae Phalacrocorax penicillatus
Suliformes Phalacrocoracidae Phalacrocorax urile
Suliformes Phalacrocoracidae Phalacrocorax pelagicus
Suliformes Phalacrocoracidae Phalacrocorax capillatus
Suliformes Phalacrocoracidae Phalacrocorax atriceps
Suliformes Phalacrocoracidae Phalacrocorax auritus
Suliformes Phalacrocoracidae Phalacrocorax harrisi

Pelecaniformes Threskiornithidae Bostrychia hagedash 
Pelecaniformes Threskiornithidae Mesembrinibis cayennensis  
Pelecaniformes Threskiornithidae Platalea regia
Pelecaniformes Threskiornithidae Platalea flavipes 
Pelecaniformes Threskiornithidae Platalea alba
Pelecaniformes Threskiornithidae Plegadis falcinellus
Pelecaniformes Threskiornithidae Plegadis chihi
Pelecaniformes Threskiornithidae Eudocimus ruber
Pelecaniformes Threskiornithidae Eudocimus albus
Pelecaniformes Threskiornithidae Theristicus spinicollis
Pelecaniformes Threskiornithidae Threskiornis aethiopicus
Pelecaniformes Threskiornithidae Theristicus molucca
Pelecaniformes Threskiornithidae Theristicus caerulescens
Pelecaniformes Threskiornithidae Nipponia nippon
Pelecaniformes Ardeidae Tigrisoma lineatum
Pelecaniformes Ardeidae Tigrisoma mexicanum
Pelecaniformes Ardeidae Cochlearius cochlearius
Pelecaniformes Ardeidae Botaurus poiciloptilus
Pelecaniformes Ardeidae Botaurus lentiginosus
Pelecaniformes Ardeidae Ixobrychus exilis
Pelecaniformes Ardeidae Ixobrychus minutus
Pelecaniformes Ardeidae Ixobrychus flavicollis
Pelecaniformes Ardeidae Egretta novaehollandiae
Pelecaniformes Ardeidae Egretta garzetta
Pelecaniformes Ardeidae Nycticorax nycticorax
Pelecaniformes Ardeidae Nycticorax caledonicus
Pelecaniformes Ardeidae Nyctanassa violacea
Pelecaniformes Ardeidae Butorides striata
Pelecaniformes Ardeidae Mesophoyx intermedia
Pelecaniformes Ardeidae Ardea alba
Pelecaniformes Ardeidae Bubulcus ibis
Pelecaniformes Ardeidae Ardea cinerea
Pelecaniformes Ardeidae Ardea pacifica
Pelecaniformes Ardeidae Ardea sumatrana
Pelecaniformes Ardeidae Ardea herodias
Pelecaniformes Balaenicipitidae Balaeniceps rex
Pelecaniformes Scopidae Scopus umbretta
Pelecaniformes Pelecanidae Pelecanus conspicillatus
Pelecaniformes Pelecanidae Pelecanus rufescens
Pelecaniformes Pelecanidae Pelecanus onocrotalus

Pelecaniformes Pelecanidae Pelecanus erythrorhynchos
Pelecaniformes Pelecanidae Pelecanus occidentalis
Leptosomatiformes Leptosomidae Leptosomus discolor
Ciconiiformes Ciconiidae Ciconia ciconia
Ciconiiformes Ciconiidae Jabiru mycteria
Ciconiiformes Ciconiidae Ephippiorhynchus senegalensis
Ciconiiformes Ciconiidae Anastomus lamelligerus
Ciconiiformes Ciconiidae Mycteria americana
Ciconiiformes Ciconiidae Leptoptilos crumeniferus
Ciconiiformes Ciconiidae Leptoptilos dubius
Cathartiformes Cathartidae Gymnogyps californianus
Cathartiformes Cathartidae Coragyps atratus
Cathartiformes Cathartidae Cathartes aura
Cathartiformes Cathartidae Vultur gryphus
Cathartiformes Cathartidae Sarcoramphus papa
Accipitriformes Sagittaridae Sagittarius serpentarius
Accipitriformes Pandionidae Pandion haliaetus
Accipitriformes Accipitridae Elanus leucurus
Accipitriformes Accipitridae Elanus axillaris
Accipitriformes Accipitridae Gypohierax angolensis
Accipitriformes Accipitridae Gypaetus barbatus
Accipitriformes Accipitridae Polyboroides typus
Accipitriformes Accipitridae Chondrohierax uncinatus
Accipitriformes Accipitridae Aviceda subcristata
Accipitriformes Accipitridae Lophoictinia isura
Accipitriformes Accipitridae Hamirostra melanosternon
Accipitriformes Accipitridae Macheiramphus alcinus
Accipitriformes Accipitridae Harpia harpyja
Accipitriformes Accipitridae Stephanoaetus coronatus
Accipitriformes Accipitridae Polemaetus bellicosus
Accipitriformes Accipitridae Lophaetus occipitalis
Accipitriformes Accipitridae Hieraaetus morphnoides
Accipitriformes Accipitridae Aquila chrysaetos
Accipitriformes Accipitridae Aquila fasciata
Accipitriformes Accipitridae Aquila audax
Accipitriformes Accipitridae Aquila rapax
Accipitriformes Accipitridae Spizaetus tyrannus
Accipitriformes Accipitridae Spizaetus ornatus
Accipitriformes Accipitridae Spizaetus melanoleucus
Accipitriformes Accipitridae Kaupifalco monogrammicus
Accipitriformes Accipitridae Melierax canorus
Accipitriformes Accipitridae Accipiter novaehollandiae
Accipitriformes Accipitridae Accipiter haplochrous
Accipitriformes Accipitridae Accipiter fasciatus
Accipitriformes Accipitridae Accipiter striatus
Accipitriformes Accipitridae Circus cyaneus
Accipitriformes Accipitridae Circus aeruginosus
Accipitriformes Accipitridae Accipiter gentilis
Accipitriformes Accipitridae Accipiter cooperii
Accipitriformes Accipitridae Accipiter cirrocephalus
Accipitriformes Accipitridae Harpagus bidentatus
Accipitriformes Accipitridae Ictinia mississippiensis
Accipitriformes Accipitridae Busarellus nigricollis
Accipitriformes Accipitridae Geranospiza caerulescens
Accipitriformes Accipitridae Rostrhamus sociabilis
Accipitriformes Accipitridae Buteogallus urubitinga
Accipitriformes Accipitridae Buteogallus anthracinus
Accipitriformes Accipitridae Buteogallus meridionalis
Accipitriformes Accipitridae Buteo magnirostris
Accipitriformes Accipitridae Parabuteo unicinctus
Accipitriformes Accipitridae Leucopternis albicollis
Accipitriformes Accipitridae Buteo lineatus
Accipitriformes Accipitridae Buteo platypterus
Accipitriformes Accipitridae Buteo buteo
Accipitriformes Accipitridae Buteo regalis
Accipitriformes Accipitridae Buteo lagopus
Accipitriformes Accipitridae Buteo swainsoni
Accipitriformes Accipitridae Buteo galapagoensis
Accipitriformes Accipitridae Buteo jamaicensis
Accipitriformes Accipitridae Buteo polyosoma
Accipitriformes Accipitridae Milvus migrans
Accipitriformes Accipitridae Haliastur sphenurus
Accipitriformes Accipitridae Haliastur indus
Accipitriformes Accipitridae Haliaeetus vocifer
Accipitriformes Accipitridae Haliaeetus leucogaster
Accipitriformes Accipitridae Ichthyophaga humilis
Accipitriformes Accipitridae Haliaeetus albicilla
Accipitriformes Accipitridae Haliaeetus leucocephalus
Accipitriformes Accipitridae Pithecophaga jefferyi
Accipitriformes Accipitridae Terathopius ecaudatus
Accipitriformes Accipitridae Circaetus gallicus
Accipitriformes Accipitridae Trigonoceps occipitalis
Accipitriformes Accipitridae Aegypius monachus
Accipitriformes Accipitridae Torgos tracheliotus
Accipitriformes Accipitridae Necrosyrtes monachus
Accipitriformes Accipitridae Gyps africanus
Strigiformes Strigidae Ninox connivens
Strigiformes Strigidae Ninox squamipila
Strigiformes Strigidae Ninox boobook
Strigiformes Strigidae Ninox rufa
Strigiformes Strigidae Ninox strenua
Strigiformes Strigidae Ninox jacquinoti
Strigiformes Strigidae Micrathene whitneyi
Strigiformes Strigidae Aegolius funereus
Strigiformes Strigidae Aegolius acadicus
Strigiformes Strigidae Athene noctua
Strigiformes Strigidae Surnia ulula
Strigiformes Strigidae Glaucidium passerinum
Strigiformes Strigidae Glaucidium brasilianum
Strigiformes Strigidae Glaucidium gnoma
Strigiformes Strigidae Strix varia
Strigiformes Strigidae Strix nebulosa
Strigiformes Strigidae Strix nigrolineata
Strigiformes Strigidae Strix virgata
Strigiformes Strigidae Strix woodfordii
Strigiformes Strigidae Strix uralensis
Strigiformes Strigidae Strix aluco
Strigiformes Strigidae Pulsatrix perspicillata
Strigiformes Strigidae Bubo africanus
Strigiformes Strigidae Bubo ascalaphus
Strigiformes Strigidae Bubo bubo
Strigiformes Strigidae Bubo virginianus
Strigiformes Strigidae Ketupa ketupu
Strigiformes Strigidae Megascops nudipes
Strigiformes Strigidae Megascops choliba
Strigiformes Strigidae Asio flammeus
Strigiformes Strigidae Asio capensis
Strigiformes Strigidae Asio otus
Strigiformes Strigidae Otus scops
Strigiformes Strigidae Otus magicus
Strigiformes Strigidae Otus bakkamoena
Strigiformes Tytonidae Tyto alba
Strigiformes Tytonidae Tyto tenebricosa
Strigiformes Tytonidae Tyto novaehollandiae
Strigiformes Tytonidae Tyto longimembris
Strigiformes Tytonidae Tyto capensis
Trogoniformes Trogonidae Apaloderma narina
Trogoniformes Trogonidae Harpactes erythrocephalus
Trogoniformes Trogonidae Harpactes ardens
Trogoniformes Trogonidae Pharomachrus mocinno
Bucerotiformes Phoeniculidae Phoeniculus purpureus
Bucerotiformes Phoeniculidae Rhinopomastus minor
Bucerotiformes Phoeniculidae Rhinopomastus cyanomelas
Bucerotiformes Upupidae Upupa epops
Bucerotiformes Bucerotidae Bucorvus abyssinicus
Bucerotiformes Bucerotidae Bucorvus leadbeateri
Bucerotiformes Bucerotidae Tockus nasutus
Bucerotiformes Bucerotidae Tockus fasciatus
Bucerotiformes Bucerotidae Tockus alboterminatus
Bucerotiformes Bucerotidae Tockus flavirostris
Bucerotiformes Bucerotidae Tockus deckeni
Bucerotiformes Bucerotidae Tockus erythrorhynchus

Bucerotiformes Bucerotidae Buceros vigil
Bucerotiformes Bucerotidae Buceros hydrocorax
Bucerotiformes Bucerotidae Buceros bicornis
Bucerotiformes Bucerotidae Buceros rhinoceros
Bucerotiformes Bucerotidae Anthracoceros malayanus
Bucerotiformes Bucerotidae Anorrhinus galeritus
Bucerotiformes Bucerotidae Ceratogymna atrata
Bucerotiformes Bucerotidae Ceratogymna subcylindrica
Bucerotiformes Bucerotidae Bucorvus Bycanistes cylindricus
Bucerotiformes Bucerotidae Bucorvus Bycanistes bucinator
Bucerotiformes Bucerotidae Tropicranus albocristatus
Bucerotiformes Bucerotidae Ocyceros gingalensis
Bucerotiformes Bucerotidae Anthracoceros coronatus
Bucerotiformes Bucerotidae Aceros undulatus
Bucerotiformes Bucerotidae Aceros plicatus
Bucerotiformes Bucerotidae Aceros cassidix
Bucerotiformes Bucerotidae Aceros leucocephalus
Bucerotiformes Bucerotidae Penelopides panini
Galbuliformes Bucconidae Malacoptila panamensis
Galbuliformes Bucconidae Chelidoptera tenebrosa
Galbuliformes Bucconidae Monasa nigrifrons
Galbuliformes Bucconidae Notharchus macrorhynchos
Galbuliformes Galbulidae Galbula albirostris
Galbuliformes Galbulidae Jacamerops aureus
Galbuliformes Galbulidae Brachygalba lugubris 
Galbuliformes Bucconidae Bucco capensis
Piciformes Lybiidae Gymnobucco calvus
Piciformes Lybiidae Pogoniulus scolopaceus
Piciformes Lybiidae Tricholaema leucomelas
Piciformes Lybiidae Lybius torquatus
Piciformes Lybiidae Trachyphonus vaillantii
Piciformes Megalaimidae Psilopogon pyrolophus
Piciformes Megalaimidae Megalaima lineata
Piciformes Megalaimidae Megalaima zeylanica
Piciformes Megalaimidae Megalaima asiatica
Piciformes Megalaimidae Calorhamphus fuliginosus
Piciformes Capitonidae Eubucco bourcierii
Piciformes Capitonidae Capito niger
Piciformes Semnornithidae Semnornis ramphastinus
Piciformes Ramphastidae Ramphastos toco
Piciformes Ramphastidae Ramphastos tucanus
Piciformes Ramphastidae Ramphastos dicolorus
Piciformes Ramphastidae Ramphastos sulfuratus
Piciformes Ramphastidae Ramphastos vitellinus
Piciformes Ramphastidae Pteroglossus bailloni
Piciformes Ramphastidae Pteroglossus inscriptus
Piciformes Ramphastidae Pteroglossus torquatus
Piciformes Ramphastidae Pteroglossus castanotis
Piciformes Ramphastidae Pteroglossus aracari
Piciformes Ramphastidae Selenidera maculirostris
Piciformes Ramphastidae Andigena hypoglauca
Piciformes Ramphastidae Aulacorhynchus sulcatus
Piciformes Indicatoridae Indicator minor
Piciformes Picidae Jynx torquilla
Piciformes Picidae Sasia abnormis
Piciformes Picidae Campethera nivosa
Piciformes Picidae Picus awokera
Piciformes Picidae Picus canus
Piciformes Picidae Dinopium javanense
Piciformes Picidae Gecinulus grantia
Piciformes Picidae Celeus castaneus
Piciformes Picidae Mulleripicus fulvus
Piciformes Picidae Piculus flavigula
Piciformes Picidae Colaptes auratus
Piciformes Picidae Melanerpes lewis
Piciformes Picidae Melanerpes erythrocephalus
Piciformes Picidae Melanerpes formicivorus
Piciformes Picidae Melanerpes aurifrons
Piciformes Picidae Melanerpes carolinus
Piciformes Picidae Sphyrapicus nuchalis
Piciformes Picidae Sphyrapicus varius
Piciformes Picidae Melanerpes striatus
Piciformes Picidae Picoides tridactylus
Piciformes Picidae Picoides scalaris
Piciformes Picidae Picoides pubescens
Piciformes Picidae Picoides borealis
Piciformes Picidae Picoides arizonae
Piciformes Picidae Picoides villosus
Piciformes Picidae Veniliornis passerinus
Piciformes Picidae Dendrocopos major
Piciformes Picidae Campephilus guatemalensis
Piciformes Picidae Chrysocolaptes lucidus
Piciformes Picidae Picumnus temminckii
Coraciiformes Momotidae Baryphthengus ruficapillus
Coraciiformes Momotidae Momotus momota
Coraciiformes Halcyonidae Halcyon smyrnensis
Coraciiformes Alcedinidae Alcedo atthis
Coraciiformes Alcedinidae Ceyx lepidus
Coraciiformes Alcedinidae Ceyx azureus
Coraciiformes Alcedinidae Corythornis cristatus
Coraciiformes Alcedinidae Ispidina picta
Coraciiformes Halcyonidae Melidora macrorrhina
Coraciiformes Halcyonidae Dacelo gaudichaud
Coraciiformes Halcyonidae Dacelo novaeguineae
Coraciiformes Halcyonidae Dacelo leachii
Coraciiformes Halcyonidae Tanysiptera sylvia
Coraciiformes Halcyonidae Tanysiptera galatea
Coraciiformes Halcyonidae Syma torotoro
Coraciiformes Halcyonidae Syma megarhyncha
Coraciiformes Halcyonidae Todiramphus sanctus
Coraciiformes Halcyonidae Todiramphus chloris
Coraciiformes Halcyonidae Todiramphus macleayii
Coraciiformes Halcyonidae Todiramphus pyrrhopygius
Coraciiformes Halcyonidae Pelargopsis capensis
Coraciiformes Halcyonidae Halcyon senegalensis
Coraciiformes Halcyonidae Halcyon leucocephala
Coraciiformes Cerylidae Megaceryle torquata
Coraciiformes Cerylidae Megaceryle alcyon
Coraciiformes Cerylidae Ceryle rudis
Coraciiformes Cerylidae Chloroceryle amazona
Coraciiformes Cerylidae Chloroceryle americana
Coraciiformes Todidae Todus todus
Coraciiformes Todidae Todus mexicanus
Coraciiformes Todidae Todus subulatus
Coraciiformes Meropidae Merops pusillus
Coraciiformes Meropidae Merops orientalis
Coraciiformes Meropidae Merops ornatus
Coraciiformes Meropidae Merops apiaster
Coraciiformes Coraciidae Eurystomus orientalis
Coraciiformes Coraciidae Coracias caudatus
Coraciiformes Coraciidae Coracias garrulus
Coraciiformes Brachypteraciidae Brachypteracias leptosomus
Coliiformes Coliidae Urocolius indicus
Coliiformes Coliidae Urocolius macrourus
Coliiformes Coliidae Colius striatus
Cariamiformes Cariamidae Cariama cristata
Cariamiformes Cariamidae Chunga burmeisteri 

FOSSIL Patagornis marshi
FOSSIL Psilopterus lemoinei

FOSSIL Procariama simplex
FOSSIL Llallawavis scagliai

Falconiformes Falconidae Herpetotheres cachinnans
Falconiformes Falconidae Micrastur semitorquatus
Falconiformes Falconidae Milvago chimango
Falconiformes Falconidae Phalcoboenus australis
Falconiformes Falconidae Daptrius ater
Falconiformes Falconidae Caracara cheriway
Falconiformes Falconidae Caracara plancus
Falconiformes Falconidae Spiziapteryx circumcincta
Falconiformes Falconidae Microhierax erythrogenys
Falconiformes Falconidae Polihierax semitorquatus
Falconiformes Falconidae Falco naumanni
Falconiformes Falconidae Falco tinnunculus
Falconiformes Falconidae Falco cenchroides
Falconiformes Falconidae Falco moluccensis
Falconiformes Falconidae Falco longipennis
Falconiformes Falconidae Falco subbuteo
Falconiformes Falconidae Falco eleonorae
Falconiformes Falconidae Falco rufigularis
Falconiformes Falconidae Falco mexicanus
Falconiformes Falconidae Falco subniger
Falconiformes Falconidae Falco rusticolus
Falconiformes Falconidae Falco peregrinus
Falconiformes Falconidae Falco berigora
Falconiformes Falconidae Falco sparverius
Falconiformes Falconidae Falco columbarius
Falconiformes Falconidae Falco vespertinus
Psittaciformes Strigopidae Nestor meridionalis
Psittaciformes Strigopidae Nestor notabilis
Psittaciformes Strigopidae Strigops habroptila

Psittaciformes Cacatuidae Nymphicus hollandicus
Psittaciformes Cacatuidae Probosciger aterrimus
Psittaciformes Cacatuidae Cacatua moluccensis
Psittaciformes Cacatuidae Cacatua galerita
Psittaciformes Cacatuidae Cacatua sulphurea
Psittaciformes Cacatuidae Cacatua alba
Psittaciformes Cacatuidae Cacatua ophthalmica
Psittaciformes Cacatuidae Cacatua haematuropygia
Psittaciformes Cacatuidae Cacatua pastinator
Psittaciformes Cacatuidae Cacatua tenuirostris
Psittaciformes Cacatuidae Cacatua ducorpsii
Psittaciformes Cacatuidae Cacatua sanguinea
Psittaciformes Cacatuidae Cacatua leadbeateri
Psittaciformes Cacatuidae Callocephalon fimbriatum
Psittaciformes Cacatuidae Eolophus roseicapilla

Psittaciformes Cacatuidae Calyptorhynchus latirostris
Psittaciformes Cacatuidae Calyptorhynchus baudinii
Psittaciformes Cacatuidae Calyptorhynchus funereus

Psittaciformes Cacatuidae Calyptorhynchus lathami
Psittaciformes Cacatuidae Calyptorhynchus banksii
Psittaciformes Psittacidae Coracopsis nigra
Psittaciformes Psittacidae Coracopsis vasa
Psittaciformes Psittacidae Psittrichas fulgidus
Psittaciformes Psittacidae Psittacus erithacus
Psittaciformes Psittacidae Poicephalus robustus
Psittaciformes Psittacidae Poicephalus gulielmi
Psittaciformes Psittacidae Poicephalus senegalus
Psittaciformes Psittacidae Poicephalus meyeri
Psittaciformes Psittacidae Poicephalus cryptoxanthus
Psittaciformes Psittacidae Psilopsiagon aymara
Psittaciformes Psittacidae Myiopsitta monachus
Psittaciformes Psittacidae Brotogeris jugularis
Psittaciformes Psittacidae Brotogeris chrysoptera
Psittaciformes Psittacidae Brotogeris versicolurus
Psittaciformes Psittacidae Brotogeris tirica
Psittaciformes Psittacidae Pyrilia haematotis
Psittaciformes Psittacidae Pyrilia barrabandi
Psittaciformes Psittacidae Pyrilia caica
Psittaciformes Psittacidae Triclaria malachitacea
Psittaciformes Psittacidae Graydidascalus brachyurus
Psittaciformes Psittacidae Amazona ventralis
Psittaciformes Psittacidae Pionus maximiliani
Psittaciformes Psittacidae Pionus menstruus
Psittaciformes Psittacidae Pionus senilis
Psittaciformes Psittacidae Amazona farinosa
Psittaciformes Psittacidae Amazona vinacea
Psittaciformes Psittacidae Amazona viridigenalis
Psittaciformes Psittacidae Amazona autumnalis
Psittaciformes Psittacidae Amazona amazonica
Psittaciformes Psittacidae Amazona aestiva
Psittaciformes Psittacidae Amazona versicolor
Psittaciformes Psittacidae Amazona ochrocephala
Psittaciformes Psittacidae Amazona oratrix
Psittaciformes Psittacidae Amazona auropalliata
Psittaciformes Psittacidae Amazona albifrons
Psittaciformes Psittacidae Amazona leucocephala
Psittaciformes Psittacidae Amazona vittata
Psittaciformes Psittacidae Pionopsitta pileata
Psittaciformes Psittacidae Touit purpuratus
Psittaciformes Psittacidae Bolborhynchus lineola
Psittaciformes Psittacidae Nannopsittaca panychlora
Psittaciformes Psittacidae Forpus cyanopygius
Psittaciformes Psittacidae Forpus passerinus
Psittaciformes Psittacidae Forpus conspicillatus
Psittaciformes Psittacidae Forpus coelestis
Psittaciformes Psittacidae Pyrrhura melanura
Psittaciformes Psittacidae Pyrrhura frontalis
Psittaciformes Psittacidae Pyrrhura perlata
Psittaciformes Psittacidae Pyrrhura hoffmanni
Psittaciformes Psittacidae Pyrrhura picta
Psittaciformes Psittacidae Enicognathus leptorhynchus
Psittaciformes Psittacidae Enicognathus ferrugineus
Psittaciformes Psittacidae Aratinga acuticaudata
Psittaciformes Psittacidae Cyanoliseus patagonus
Psittaciformes Psittacidae Rhynchopsitta pachyrhyncha
Psittaciformes Psittacidae Aratinga pertinax
Psittaciformes Psittacidae Aratinga nana
Psittaciformes Psittacidae Eupsitta canicularis
Psittaciformes Psittacidae Aratinga aurea
Psittaciformes Psittacidae Aratinga holochlora
Psittaciformes Psittacidae Aratinga finschi
Psittaciformes Psittacidae Aratinga chloroptera
Psittaciformes Psittacidae Aratinga leucophthalma
Psittaciformes Psittacidae Cyanopsitta spixii
Psittaciformes Psittacidae Orthopsittaca manilata
Psittaciformes Psittacidae Ara ararauna
Psittaciformes Psittacidae Ara macao
Psittaciformes Psittacidae Ara militaris
Psittaciformes Psittacidae Ara ambiguus
Psittaciformes Psittacidae Ara severus
Psittaciformes Psittacidae Ara chloropterus
Psittaciformes Psittacidae Primolius maracana
Psittaciformes Psittacidae Primolius auricollis
Psittaciformes Psittacidae Aratinga jandaya
Psittaciformes Psittacidae Aratinga solstitialis
Psittaciformes Psittacidae Nandayus nenday
Psittaciformes Psittacidae Aratinga weddellii
Psittaciformes Psittacidae Anodorhynchus hyacinthinus
Psittaciformes Psittacidae Diopsittaca nobilis
Psittaciformes Psittacidae Guarouba guarouba
Psittaciformes Psittacidae Deroptyus accipitrinus
Psittaciformes Psittacidae Pionites melanocephalus
Psittaciformes Psittacidae Pionites leucogaster
Psittaciformes Psittacidae Psittacula eupatria
Psittaciformes Psittacidae Tanygnathus lucionensis
Psittaciformes Psittacidae Psittacula longicauda
Psittaciformes Psittacidae Psittacula derbiana
Psittaciformes Psittacidae Psittacula alexandri
Psittaciformes Psittacidae Geoffroyus geoffroyi
Psittaciformes Psittacidae Tanygnathus megalorynchos
Psittaciformes Psittacidae Psittacula krameri
Psittaciformes Psittacidae Psittacula columboides
Psittaciformes Psittacidae Psittacula cyanocephala
Psittaciformes Psittacidae Prioniturus platurus
Psittaciformes Psittacidae Prioniturus montanus
Psittaciformes Psittacidae Eclectus roratus
Psittaciformes Psittacidae Aprosmictus erythropterus
Psittaciformes Psittacidae Polytelis anthopeplus
Psittaciformes Psittacidae Alisterus scapularis
Psittaciformes Psittacidae Polytelis alexandrae
Psittaciformes Psittacidae Micropsitta pusio
Psittaciformes Psittacidae Neophema pulchella
Psittaciformes Psittacidae Neophema splendida
Psittaciformes Psittacidae Neophema chrysostoma
Psittaciformes Psittacidae Neophema petrophila
Psittaciformes Psittacidae Neophema elegans
Psittaciformes Psittacidae Psittacella brehmii
Psittaciformes Psittacidae Psittacella picta
Psittaciformes Psittacidae Psittacella madaraszi
Psittaciformes Psittacidae Psittaculirostris edwardsii
Psittaciformes Psittacidae Cyclopsitta gulielmitertii 
Psittaciformes Psittacidae Cyclopsitta diophthalma
Psittaciformes Psittacidae Melopsittacus undulatus
Psittaciformes Psittacidae Charmosyna papou
Psittaciformes Psittacidae Vini australis
Psittaciformes Psittacidae Phigys solitarius
Psittaciformes Psittacidae Oreopsittacus arfaki
Psittaciformes Psittacidae Neopsittacus pullicauda

Psittaciformes Psittacidae Charmosyna pulchella

Psittaciformes Psittacidae Pseudeos fuscata
Psittaciformes Psittacidae Trichoglossus rubiginosus 
Psittaciformes Psittacidae Trichoglossus chlorolepidotus
Psittaciformes Psittacidae Trichoglossus haematodus
Psittaciformes Psittacidae Trichoglossus ornatus
Psittaciformes Psittacidae Glossopsitta concinna

Psittaciformes Psittacidae Eos bornea
Psittaciformes Psittacidae Eos squamata
Psittaciformes Psittacidae Eos cyanogenia
Psittaciformes Psittacidae Chalcopsitta cardinalis
Psittaciformes Psittacidae Chalcopsitta atra
Psittaciformes Psittacidae Psitteuteles versicolor
Psittaciformes Psittacidae Glossopsitta pusilla
Psittaciformes Psittacidae Glossopsitta porphyrocephala

Psittaciformes Psittacidae Lorius lory
Psittaciformes Psittacidae Lorius garrulus

Psittaciformes Psittacidae Neopsittacus musschenbroekii
Psittaciformes Psittacidae Agapornis pullarius
Psittaciformes Psittacidae Agapornis taranta
Psittaciformes Psittacidae Agapornis canus
Psittaciformes Psittacidae Agapornis roseicollis
Psittaciformes Psittacidae Agapornis nigrigenis
Psittaciformes Psittacidae Agapornis lilianae
Psittaciformes Psittacidae Agapornis fischeri
Psittaciformes Psittacidae Agapornis personatus
Psittaciformes Psittacidae Agapornis swindernianus
Psittaciformes Psittacidae Bolbopsittacus lunulatus
Psittaciformes Psittacidae Loriculus philippensis
Psittaciformes Psittacidae Loriculus amabilis
Psittaciformes Psittacidae Loriculus vernalis
Psittaciformes Psittacidae Loriculus galgulus
Psittaciformes Psittacidae Purpureicephalus spurius
Psittaciformes Psittacidae Psephotus dissimilis
Psittaciformes Psittacidae Psephotus chrysopterygius
Psittaciformes Psittacidae Psephotus varius
Psittaciformes Psittacidae Barnardius zonarius
Psittaciformes Psittacidae Platycercus caledonicus
Psittaciformes Psittacidae Platycercus elegans
Psittaciformes Psittacidae Psephotus haematonotus
Psittaciformes Psittacidae Platycercus eximius
Psittaciformes Psittacidae Platycercus adscitus
Psittaciformes Psittacidae Platycercus venustus
Psittaciformes Psittacidae Platycercus icterotis
Psittaciformes Psittacidae Northiella haematogaster
Psittaciformes Psittacidae Lathamus discolor
Psittaciformes Psittacidae Eunymphicus uvaeensis
Psittaciformes Psittacidae Cyanoramphus auriceps
Psittaciformes Psittacidae Cyanoramphus novaezelandiae
Psittaciformes Psittacidae Cyanoramphus unicolor
Psittaciformes Psittacidae Prosopeia splendens 
Psittaciformes Psittacidae Prosopeia tabuensis
Psittaciformes Psittacidae Pezoporus wallicus
Passeriformes Acanthisittidae Acanthisitta chloris
Passeriformes suboscines Eurylaimidae Corydon sumatranus
Passeriformes suboscines Pittidae Pitta versicolor
Passeriformes suboscines Pittidae Pitta maxima
Passeriformes suboscines Pittidae Pitta sordida
Passeriformes suboscines Pittidae Pitta brachyura
Passeriformes suboscines Calyptomenidae Smithornis capensis
Passeriformes suboscines Tityridae Tityra semifasciata
Passeriformes suboscines Tityridae Tityra cayana
Passeriformes suboscines Tityridae Pachyramphus minor
Passeriformes suboscines Tityridae Pachyramphus cinnamomeus
Passeriformes suboscines Tityridae Pachyramphus polychopterus
Passeriformes suboscines Tityridae Schiffornis turdina
Passeriformes suboscines Tyrannidae Myiobius barbatus
Passeriformes suboscines Tyrannidae Onychorhynchus coronatus
Passeriformes suboscines Tyrannidae Camptostoma obsoletum
Passeriformes suboscines Tyrannidae Stigmatura budytoides
Passeriformes suboscines Tyrannidae Phaeomyias murina
Passeriformes suboscines Tyrannidae Mecocerculus leucophrys
Passeriformes suboscines Tyrannidae Pseudocolopteryx flaviventris
Passeriformes suboscines Tyrannidae Contopus latirostris
Passeriformes suboscines Tyrannidae Elaenia martinica
Passeriformes suboscines Tyrannidae Elaenia frantzii
Passeriformes suboscines Tyrannidae Elaenia albiceps
Passeriformes suboscines Tyrannidae Myiopagis cotta
Passeriformes suboscines Tyrannidae Myiophobus fasciatus
Passeriformes suboscines Tyrannidae Colonia colonus
Passeriformes suboscines Tyrannidae Cnemotriccus fuscatus
Passeriformes suboscines Tyrannidae Mitrephanes phaeocercus
Passeriformes suboscines Tyrannidae Empidonax virescens
Passeriformes suboscines Tyrannidae Contopus cooperi
Passeriformes suboscines Tyrannidae Contopus virens
Passeriformes suboscines Tyrannidae Empidonax minimus
Passeriformes suboscines Tyrannidae Sayornis saya
Passeriformes suboscines Tyrannidae Sayornis phoebe
Passeriformes suboscines Tyrannidae Sayornis nigricans
Passeriformes suboscines Tyrannidae Xolmis pyrope
Passeriformes suboscines Tyrannidae Xolmis irupero
Passeriformes suboscines Tyrannidae Hymenops perspicillatus
Passeriformes suboscines Tyrannidae Muscisaxicola alpinus
Passeriformes suboscines Tyrannidae Myiarchus validus
Passeriformes suboscines Tyrannidae Myiarchus stolidus
Passeriformes suboscines Tyrannidae Myiarchus crinitus
Passeriformes suboscines Tyrannidae Myiarchus tyrannulus
Passeriformes suboscines Tyrannidae Myiarchus tuberculifer
Passeriformes suboscines Tyrannidae Machetornis rixosa
Passeriformes suboscines Tyrannidae Pitangus sulphuratus
Passeriformes suboscines Tyrannidae Myiozetetes similis
Passeriformes suboscines Tyrannidae Myiodynastes maculatus
Passeriformes suboscines Tyrannidae Megarynchus pitangua
Passeriformes suboscines Tyrannidae Tyrannus tyrannus
Passeriformes suboscines Tyrannidae Tyrannus forficatus
Passeriformes suboscines Tyrannidae Tyrannus dominicensis
Passeriformes suboscines Tyrannidae Tyrannus savana
Passeriformes suboscines Tyrannidae Legatus leucophaius
Passeriformes suboscines Tyrannidae Attila spadiceus
Passeriformes suboscines Tyrannidae Platyrinchus mystaceus
Passeriformes suboscines Tyrannidae Platyrinchus cancrominus
Passeriformes suboscines Tyrannidae Pseudotriccus pelzelni
Passeriformes suboscines Tyrannidae Mionectes oleagineus
Passeriformes suboscines Tyrannidae Hemitriccus margaritaceiventer
Passeriformes suboscines Tyrannidae Todirostrum cinereum
Passeriformes suboscines Pipridae Manacus candei
Passeriformes suboscines Pipridae Manacus manacus
Passeriformes suboscines Pipridae Manacus vitellinus

Passeriformes suboscines Pipridae Pipra erythrocephala
Passeriformes suboscines Pipridae Pipra mentalis
Passeriformes suboscines Pipridae Pipra pipra
Passeriformes suboscines Pipridae Pipra fasciicauda
Passeriformes suboscines Pipridae Chiroxiphia linearis
Passeriformes suboscines Pipridae Chiroxiphia caudata
Passeriformes suboscines Cotingidae Rupicola peruvianus
Passeriformes suboscines Cotingidae Perissocephalus tricolor
Passeriformes suboscines Cotingidae Querula purpurata
Passeriformes suboscines Cotingidae Cotinga cotinga
Passeriformes suboscines Cotingidae Procnias nudicollis
Passeriformes suboscines Cotingidae Gymnoderus foetidus
Passeriformes suboscines Cotingidae Lipaugus vociferans
Passeriformes suboscines Cotingidae Phytotoma rutila
Passeriformes suboscines Thamnophilidae Thamnomanes caesius
Passeriformes suboscines Thamnophilidae Dysithamnus mentalis
Passeriformes suboscines Thamnophilidae Thamnophilus caerulescens
Passeriformes suboscines Thamnophilidae Thamnophilus punctatus
Passeriformes suboscines Thamnophilidae Sakesphorus luctuosus
Passeriformes suboscines Thamnophilidae Taraba major
Passeriformes suboscines Thamnophilidae Cymbilaimus lineatus
Passeriformes suboscines Thamnophilidae Cercomacra nigrescens
Passeriformes suboscines Thamnophilidae Cercomacra tyrannina
Passeriformes suboscines Thamnophilidae Hypocnemis cantator
Passeriformes suboscines Thamnophilidae Pithys albifrons
Passeriformes suboscines Thamnophilidae Phaenostictus mcleannani
Passeriformes suboscines Thamnophilidae Willisornis poecilinotus
Passeriformes suboscines Thamnophilidae Gymnopithys leucaspis
Passeriformes suboscines Thamnophilidae Hylophylax naevius
Passeriformes suboscines Thamnophilidae Schistocichla leucostigma
Passeriformes suboscines Thamnophilidae Gymnocichla nudiceps
Passeriformes suboscines Thamnophilidae Pyriglena leuconota
Passeriformes suboscines Thamnophilidae Myrmeciza exsul
Passeriformes suboscines Thamnophilidae Myrmeciza nigricauda
Passeriformes suboscines Thamnophilidae Myrmeciza ferruginea
Passeriformes suboscines Thamnophilidae Formicivora grisea
Passeriformes suboscines Thamnophilidae Myrmotherula axillaris
Passeriformes suboscines Thamnophilidae Epinecrophylla fulviventris
Passeriformes suboscines Conopophagidae Conopophaga lineata
Passeriformes suboscines Grallariidae Grallaria quitensis
Passeriformes suboscines Rhinocryptidae Scytalopus unicolor
Passeriformes suboscines Rhinocryptidae Rhinocrypta lanceolata
Passeriformes suboscines Formicariidae Formicarius analis
Passeriformes suboscines Formicariidae Formicarius colma
Passeriformes suboscines Furnariidae Sclerurus mexicanus
Passeriformes suboscines Furnariidae Geositta cunicularia
Passeriformes suboscines Furnariidae Xenops minutus
Passeriformes suboscines Furnariidae Phleocryptes melanops
Passeriformes suboscines Furnariidae Furnarius rufus
Passeriformes suboscines Furnariidae Cinclodes patagonicus
Passeriformes suboscines Furnariidae Cinclodes fuscus
Passeriformes suboscines Furnariidae Syndactyla guttulata
Passeriformes suboscines Furnariidae Automolus ochrolaemus
Passeriformes suboscines Furnariidae Automolus infuscatus
Passeriformes suboscines Furnariidae Synallaxis brachyura
Passeriformes suboscines Furnariidae Certhiaxis cinnamomeus
Passeriformes suboscines Furnariidae Anumbius annumbi
Passeriformes suboscines Furnariidae Coryphistera alaudina
Passeriformes suboscines Furnariidae Phacellodomus ruber
Passeriformes suboscines Furnariidae Aphrastura spinicauda
Passeriformes suboscines Furnariidae Glyphorynchus spirurus
Passeriformes suboscines Furnariidae Sittasomus griseicapillus
Passeriformes suboscines Furnariidae Dendrocincla fuliginosa
Passeriformes suboscines Furnariidae Xiphorhynchus guttatus
Passeriformes suboscines Furnariidae Campylorhamphus pusillus
Passeriformes suboscines Furnariidae Lepidocolaptes souleyetii
Passeriformes suboscines Furnariidae Lepidocolaptes affinis
Passeriformes suboscines Furnariidae Dendroplex picus
Passeriformes suboscines Furnariidae Dendrocolaptes certhia
Passeriformes suboscines Furnariidae Dendrocolaptes platyrostris
Passeriformes oscines Atrichornithidae Atrichornis clamosus
Passeriformes oscines Menuridae Menura novaehollandiae
Passeriformes oscines Ptilonorhynchidae Chlamydera maculata
Passeriformes oscines Ptilonorhynchidae Chlamydera nuchalis
Passeriformes oscines Ptilonorhynchidae Ptilonorhynchus violaceus
Passeriformes oscines Ptilonorhynchidae Sericulus chrysocephalus
Passeriformes oscines Ptilonorhynchidae Ailuroedus crassirostris
Passeriformes oscines Ptilonorhynchidae Ailuroedus melanotis
Passeriformes oscines Ptilonorhynchidae Amblyornis subalaris
Passeriformes oscines Ptilonorhynchidae Amblyornis newtoniana
Passeriformes oscines Ptilonorhynchidae Amblyornis macgregoriae
Passeriformes oscines Ptilonorhynchidae Scenopoeetes dentirostris
Passeriformes oscines Climacteridae Climacteris melanurus
Passeriformes oscines Climacteridae Climacteris erythrops
Passeriformes oscines Climacteridae Climacteris rufus
Passeriformes oscines Climacteridae Cormobates leucophaea
Passeriformes oscines Dasyornithidae Dasyornis broadbenti
Passeriformes oscines Dasyornithidae Dasyornis brachypterus 
Passeriformes oscines Pardalotidae Pardalotus punctatus
Passeriformes oscines Pardalotidae Pardalotus striatus
Passeriformes oscines Acanthizidae Gerygone magnirostris
Passeriformes oscines Acanthizidae Gerygone flavolateralis
Passeriformes oscines Acanthizidae Gerygone fusca
Passeriformes oscines Acanthizidae Gerygone hypoxantha
Passeriformes oscines Acanthizidae Gerygone chloronota
Passeriformes oscines Acanthizidae Aphelocephala nigricincta
Passeriformes oscines Acanthizidae Aphelocephala leucopsis
Passeriformes oscines Acanthizidae Acanthiza lineata
Passeriformes oscines Acanthizidae Acanthiza nana
Passeriformes oscines Acanthizidae Acanthiza chrysorrhoa
Passeriformes oscines Acanthizidae Acanthiza inornata
Passeriformes oscines Acanthizidae Acanthiza reguloides
Passeriformes oscines Acanthizidae Acanthiza uropygialis
Passeriformes oscines Acanthizidae Acanthiza pusilla
Passeriformes oscines Acanthizidae Acanthiza ewingii
Passeriformes oscines Acanthizidae Sericornis citreogularis
Passeriformes oscines Acanthizidae Sericornis perspicillatus
Passeriformes oscines Acanthizidae Sericornis magnirostra
Passeriformes oscines Acanthizidae Sericornis frontalis
Passeriformes oscines Acanthizidae Crateroscelis nigrorufa
Passeriformes oscines Acanthizidae Crateroscelis robustus
Passeriformes oscines Acanthizidae Origma solitaria
Passeriformes oscines Acanthizidae Pycnoptilus floccosus
Passeriformes oscines Acanthizidae Pyrrholaemus sagittatus
Passeriformes oscines Acanthizidae Pyrrholaemus brunneus
Passeriformes oscines Acanthizidae Calamanthus campestris
Passeriformes oscines Acanthizidae Calamanthus fuliginosus
Passeriformes oscines Acanthizidae Hylacola pyrrhopygia
Passeriformes oscines Acanthizidae Hylacola cauta
Passeriformes oscines Acanthizidae Smicrornis brevirostris
Passeriformes oscines Meliphagidae Epthianura tricolor
Passeriformes oscines Meliphagidae Meliphaga notata
Passeriformes oscines Meliphagidae Meliphaga lewinii
Passeriformes oscines Meliphagidae Meliphaga gracilis
Passeriformes oscines Meliphagidae Lichenostomus hindwoodi
Passeriformes oscines Meliphagidae Lichenostomus frenatus
Passeriformes oscines Meliphagidae Acanthagenys rufogularis
Passeriformes oscines Meliphagidae Anthochaera phrygia
Passeriformes oscines Meliphagidae Anthochaera carunculata
Passeriformes oscines Meliphagidae Lichenostomus cratitius
Passeriformes oscines Meliphagidae Lichenostomus melanops
Passeriformes oscines Meliphagidae Melidectes belfordi
Passeriformes oscines Meliphagidae Manorina flavigula
Passeriformes oscines Meliphagidae Manorina melanocephala
Passeriformes oscines Meliphagidae Manorina melanophrys
Passeriformes oscines Meliphagidae Purnella albifrons
Passeriformes oscines Meliphagidae Lichenostomus chrysops
Passeriformes oscines Meliphagidae Lichenostomus unicolor
Passeriformes oscines Meliphagidae Lichenostomus versicolor
Passeriformes oscines Meliphagidae Lichenostomus ornatus
Passeriformes oscines Meliphagidae Lichenostomus penicillatus
Passeriformes oscines Meliphagidae Lichenostomus flavus
Passeriformes oscines Meliphagidae Lichenostomus flavescens
Passeriformes oscines Meliphagidae Lichenostomus fuscus
Passeriformes oscines Meliphagidae Lichenostomus plumulus
Passeriformes oscines Meliphagidae Lichenostomus keartlandi
Passeriformes oscines Meliphagidae Certhionyx variegatus
Passeriformes oscines Meliphagidae Ashbyia lovensis
Passeriformes oscines Meliphagidae Epthianura aurifrons
Passeriformes oscines Meliphagidae Epthianura albifrons
Passeriformes oscines Meliphagidae Ramsayornis modestus
Passeriformes oscines Meliphagidae Conopophila albogularis
Passeriformes oscines Meliphagidae Conopophila rufogularis
Passeriformes oscines Meliphagidae Melipotes fumigatus
Passeriformes oscines Meliphagidae Macgregoria pulchra
Passeriformes oscines Meliphagidae Gliciphila melanops
Passeriformes oscines Meliphagidae Ptiloprora guisei
Passeriformes oscines Meliphagidae Lichenostomus leucotis
Passeriformes oscines Meliphagidae Entomyzon cyanotis
Passeriformes oscines Meliphagidae Melithreptus brevirostris
Passeriformes oscines Meliphagidae Melithreptus validirostris
Passeriformes oscines Meliphagidae Melithreptus lunatus
Passeriformes oscines Meliphagidae Melithreptus albogularis
Passeriformes oscines Meliphagidae Foulehaio carunculatus
Passeriformes oscines Meliphagidae Cissomela pectoralis
Passeriformes oscines Meliphagidae Phylidonyris niger
Passeriformes oscines Meliphagidae Phylidonyris novaehollandiae
Passeriformes oscines Meliphagidae Trichodere cockerelli
Passeriformes oscines Meliphagidae Lichmera indistincta
Passeriformes oscines Meliphagidae Plectorhyncha lanceolata
Passeriformes oscines Meliphagidae Grantiella picta
Passeriformes oscines Meliphagidae Xanthotis macleayanus
Passeriformes oscines Meliphagidae Xanthotis flaviventer
Passeriformes oscines Meliphagidae Philemon citreogularis
Passeriformes oscines Meliphagidae Philemon buceroides
Passeriformes oscines Meliphagidae Philemon corniculatus
Passeriformes oscines Meliphagidae Philemon diemenensis
Passeriformes oscines Meliphagidae Philemon argenticeps
Passeriformes oscines Meliphagidae Sugomel niger
Passeriformes oscines Meliphagidae Myzomela obscura
Passeriformes oscines Meliphagidae Myzomela sanguinolenta
Passeriformes oscines Meliphagidae Acanthorhynchus superciliosus
Passeriformes oscines Meliphagidae Acanthorhynchus tenuirostris
Passeriformes oscines Maluridae Amytornis goyderi
Passeriformes oscines Maluridae Stipiturus malachurus
Passeriformes oscines Maluridae Malurus elegans
Passeriformes oscines Maluridae Malurus pulcherrimus
Passeriformes oscines Maluridae Malurus lamberti
Passeriformes oscines Maluridae Malurus cyaneus
Passeriformes oscines Maluridae Malurus splendens
Passeriformes oscines Maluridae Malurus coronatus
Passeriformes oscines Maluridae Malurus leucopterus
Passeriformes oscines Maluridae Malurus alboscapulatus
Passeriformes oscines Maluridae Malurus melanocephalus
Passeriformes oscines Orthonychidae Orthonyx spaldingii
Passeriformes oscines Orthonychidae Orthonyx temminckii
Passeriformes oscines Artamidae Artamus cyanopterus
Passeriformes oscines Artamidae Artamus leucorynchus
Passeriformes oscines Artamidae Artamus minor
Passeriformes oscines Artamidae Artamus cinereus
Passeriformes oscines Artamidae Artamus maximus
Passeriformes oscines Artamidae Artamus superciliosus
Passeriformes oscines Artamidae Artamus personatus
Passeriformes oscines Cracticidae Gymnorhina tibicen
Passeriformes oscines Cracticidae Cracticus quoyi
Passeriformes oscines Cracticidae Cracticus nigrogularis
Passeriformes oscines Cracticidae Strepera versicolor
Passeriformes oscines Cracticidae Strepera fuliginosa
Passeriformes oscines Cracticidae Strepera graculina
Passeriformes oscines Aegithinidae Aegithina tiphia
Passeriformes oscines Pachycephalidae Rhagologus leucostigma
Passeriformes oscines Malaconotidae Dryoscopus cubla
Passeriformes oscines Malaconotidae Tchagra australis
Passeriformes oscines Malaconotidae Malaconotus cruentus
Passeriformes oscines Malaconotidae Telophorus zeylonus
Passeriformes oscines Malaconotidae Laniarius erythrogaster
Passeriformes oscines Prionopidae Tephrodornis pondicerianus
Passeriformes oscines Prionopidae Prionops plumatus
Passeriformes oscines Platysteiridae Bias musicus
Passeriformes oscines Platysteiridae Batis capensis
Passeriformes oscines Platysteiridae Platysteira cyanea
Passeriformes oscines Campephagidae Pericrocotus ethologus
Passeriformes oscines Campephagidae Coracina maxima
Passeriformes oscines Campephagidae Coracina caledonica
Passeriformes oscines Campephagidae Coracina papuensis
Passeriformes oscines Campephagidae Campephaga phoenicea
Passeriformes oscines Campephagidae Lalage tricolor
Passeriformes oscines Campephagidae Lalage sueurii
Passeriformes oscines Campephagidae Coracina tenuirostris
Passeriformes oscines Dicruridae Dicrurus hottentottus
Passeriformes oscines Dicruridae Dicrurus bracteatus
Passeriformes oscines Corcoracidae Struthidea cinerea
Passeriformes oscines Corcoracidae Corcorax melanorhamphos
Passeriformes oscines Monarchidae Hypothymis azurea
Passeriformes oscines Monarchidae Terpsiphone atrocaudata

Passeriformes oscines Monarchidae Myiagra cyanoleuca
Passeriformes oscines Monarchidae Myiagra caledonica

Passeriformes oscines Monarchidae Myiagra rubecula
Passeriformes oscines Monarchidae Myiagra inquieta
Passeriformes oscines Monarchidae Myiagra alecto

Passeriformes oscines Monarchidae Grallina cyanoleuca
Passeriformes oscines Monarchidae Grallina buijni
Passeriformes oscines Monarchidae Arses telescophthalmus
Passeriformes oscines Monarchidae Symposiachrus guttula
Passeriformes oscines Monarchidae Symposiachrus trivirgatus
Passeriformes oscines Monarchidae Carterornis leucotis
Passeriformes oscines Monarchidae Monarcha melanopsis
Passeriformes oscines Monarchidae Clytorhynchus pachycephaloides
Passeriformes oscines Petroicidae Microeca fascinans
Passeriformes oscines Paradisaeidae Lycocorax pyrrhopterus

Passeriformes oscines Paradisaeidae Ptiloris victoriae
Passeriformes oscines Paradisaeidae Ptiloris paradiseus
Passeriformes oscines Paradisaeidae Ptiloris magnificus
Passeriformes oscines Paradisaeidae Lophorina superba

Passeriformes oscines Paradisaeidae Parotia lawesii
Passeriformes oscines Paradisaeidae Cicinnurus regius
Passeriformes oscines Paradisaeidae Seleucidis melanoleucus
Passeriformes oscines Paradisaeidae Pteridophora alberti

Passeriformes oscines Eupetidae Ifrita kowaldi
Passeriformes oscines Corvidae Podoces hendersoni
Passeriformes oscines Corvidae Pica pica
Passeriformes oscines Corvidae Corvus ossifragus
Passeriformes oscines Corvidae Corvus frugilegus
Passeriformes oscines Corvidae Corvus macrorhynchos
Passeriformes oscines Corvidae Corvus moneduloides
Passeriformes oscines Corvidae Corvus bennetti
Passeriformes oscines Corvidae Corvus orru
Passeriformes oscines Corvidae Corvus mellori
Passeriformes oscines Corvidae Corvus coronoides
Passeriformes oscines Corvidae Corvus albus
Passeriformes oscines Corvidae Corvus corax
Passeriformes oscines Corvidae Corvus cryptoleucus
Passeriformes oscines Corvidae Corvus corone
Passeriformes oscines Corvidae Corvus caurinus
Passeriformes oscines Corvidae Corvus brachyrhynchos
Passeriformes oscines Corvidae Corvus monedula
Passeriformes oscines Corvidae Corvus dauuricus
Passeriformes oscines Corvidae Gymnorhinus cyanocephalus
Passeriformes oscines Corvidae Aphelocoma coerulescens
Passeriformes oscines Corvidae Aphelocoma ultramarina
Passeriformes oscines Corvidae Cyanocitta stelleri
Passeriformes oscines Corvidae Cyanocitta cristata
Passeriformes oscines Corvidae Cyanocorax affinis
Passeriformes oscines Corvidae Cyanocorax morio
Passeriformes oscines Corvidae Perisoreus canadensis
Passeriformes oscines Corvidae Cissa chinensis
Passeriformes oscines Corvidae Pyrrhocorax pyrrhocorax
Passeriformes oscines Laniidae Eurocephalus anguitimens
Passeriformes oscines Laniidae Lanius ludovicianus
Passeriformes oscines Laniidae Lanius senator
Passeriformes oscines Laniidae Lanius collurio
Passeriformes oscines Laniidae Lanius cristatus
Passeriformes oscines Rhipiduridae Rhipidura leucophrys
Passeriformes oscines Rhipiduridae Rhipidura atra
Passeriformes oscines Rhipiduridae Rhipidura fuscorufa
Passeriformes oscines Rhipiduridae Rhipidura rufiventris
Passeriformes oscines Rhipiduridae Rhipidura rufifrons
Passeriformes oscines Pachycephalidae Oreoica gutturalis
Passeriformes oscines Neosittidae Daphoenositta chrysoptera
Passeriformes oscines Pachycephalidae Colluricincla megarhyncha
Passeriformes oscines Pachycephalidae Colluricincla harmonica
Passeriformes oscines Pachycephalidae Pitohui ferrugineus
Passeriformes oscines Pachycephalidae Pachycephala rufogularis
Passeriformes oscines Pachycephalidae Pachycephala olivacea
Passeriformes oscines Pachycephalidae Pachycephala simplex
Passeriformes oscines Pachycephalidae Pachycephala rufiventris
Passeriformes oscines Pachycephalidae Pachycephala pectoralis
Passeriformes oscines Pachycephalidae Pitohui nigrescens
Passeriformes oscines Cinclosomatidae Ptilorrhoa caerulescens
Passeriformes oscines Cinclosomatidae Cinclosoma cinnamomeum
Passeriformes oscines Cinclosomatidae Cinclosoma punctatum
Passeriformes oscines Pachycephalidae Falcunculus frontatus
Passeriformes oscines Paramythiidae Oreocharis arfaki
Passeriformes oscines Psophodidae Psophodes occidentalis
Passeriformes oscines Psophodidae Psophodes cristatus
Passeriformes oscines Psophodidae Psophodes olivaceus
Passeriformes oscines Vireonidae Pteruthius flaviscapis
Passeriformes oscines Vireonidae Cyclarhis gujanensis
Passeriformes oscines Vireonidae Vireo griseus
Passeriformes oscines Vireonidae Vireo altiloquus
Passeriformes oscines Vireonidae Vireo olivaceus
Passeriformes oscines Vireonidae Vireo magister
Passeriformes oscines Pachycephalidae Pitohui dichrous
Passeriformes oscines Oriolidae Sphecotheres viridis
Passeriformes oscines Oriolidae Oriolus sagittatus
Passeriformes oscines Oriolidae Oriolus flavocinctus
Passeriformes oscines Pachycephalidae Mohoua novaeseelandiae
Passeriformes oscines Pachycephalidae Mohoua albicilla
Passeriformes oscines Notiomystidae Notiomystis cincta
Passeriformes oscines Pachycephalidae Mohoua ochrocephala
Passeriformes oscines Melanocharitidae Toxorhamphus poliopterus
Passeriformes oscines Melanocharitidae Melanocharis nigra
Passeriformes oscines Melanocharitidae Melanocharis striativentris
Passeriformes oscines Melanocharitidae Rhamphocharis crassirostris
Passeriformes oscines Melanocharitidae Oedistoma iliolophus
Passeriformes oscines Ptilogonatidae Phainopepla nitens
Passeriformes oscines Bombycillidae Bombycilla garrulus
Passeriformes oscines Bombycillidae Bombycilla cedrorum
Passeriformes oscines Dulidae Dulus dominicus
Passeriformes oscines Hirundinidae Psalidoprocne albiceps
Passeriformes oscines Hirundinidae Cheramoeca leucosterna
Passeriformes oscines Hirundinidae Delichon urbicum
Passeriformes oscines Hirundinidae Petrochelidon fulva
Passeriformes oscines Hirundinidae Petrochelidon ariel
Passeriformes oscines Hirundinidae Hirundo neoxena
Passeriformes oscines Hirundinidae Hirundo rustica
Passeriformes oscines Hirundinidae Hirundo nigrita
Passeriformes oscines Hirundinidae Stelgidopteryx ruficollis
Passeriformes oscines Hirundinidae Progne subis
Passeriformes oscines Hirundinidae Pygochelidon cyanoleuca
Passeriformes oscines Hirundinidae Riparia riparia
Passeriformes oscines Hirundinidae Tachycineta bicolor
Passeriformes oscines Hirundinidae Tachycineta thalassina
Passeriformes oscines Phylloscopidae Phylloscopus sibilatrix
Passeriformes oscines Phylloscopidae Phylloscopus bonelli
Passeriformes oscines Aegithalidae Psaltriparus minimus
Passeriformes oscines Aegithalidae Aegithalos concinnus
Passeriformes oscines Cettiidae Abroscopus albogularis
Passeriformes oscines Pycnonotidae Phyllastrephus terrestris
Passeriformes oscines Pycnonotidae Atimastillas flavicollis
Passeriformes oscines Pycnonotidae Hypsipetes philippinus
Passeriformes oscines Pycnonotidae Alophoixus pallidus
Passeriformes oscines Pycnonotidae Pycnonotus jocosus
Passeriformes oscines Pycnonotidae Pycnonotus barbatus
Passeriformes oscines Timaliidae Macronous gularis
Passeriformes oscines Timaliidae Stachyris whiteheadi
Passeriformes oscines Timaliidae Pomatorhinus ruficollis
Passeriformes oscines Pellorneidae Alcippe nipalensis
Passeriformes oscines Leiothrichidae Garrulax elliotii
Passeriformes oscines Leiothrichidae Leiothrix lutea
Passeriformes oscines Leiothrichidae Minla ignotincta
Passeriformes oscines Leiothrichidae Heterophasia melanoleuca
Passeriformes oscines Leiothrichidae Turdoides jardineii
Passeriformes oscines Leiothrichidae Babax lanceolatus
Passeriformes oscines Pellorneidae Illadopsis fulvescens
Passeriformes oscines Zosteropidae Yuhina diademata
Passeriformes oscines Zosteropidae Zosterops japonicus
Passeriformes oscines Zosteropidae Zosterops lateralis
Passeriformes oscines Sylviidae Chamaea fasciata
Passeriformes oscines Sylviidae Sylvia borin
Passeriformes oscines Sylviidae Sylvia atricapilla
Passeriformes oscines Acrocephalidae Hippolais icterina
Passeriformes oscines Acrocephalidae Acrocephalus schoenobaenus
Passeriformes oscines Acrocephalidae Acrocephalus arundinaceus
Passeriformes oscines Cisticolidae Apalis binotata
Passeriformes oscines Cisticolidae Apalis thoracica
Passeriformes oscines Cisticolidae Prinia leucopogon
Passeriformes oscines Cisticolidae Cisticola cherina
Passeriformes oscines Cisticolidae Cisticola fulvicapilla
Passeriformes oscines Cisticolidae Cisticola exilis
Passeriformes oscines Donacobiidae Donacobius atricapilla
Passeriformes oscines Locustellidae Cincloramphus mathewsi
Passeriformes oscines Locustellidae Megalurus palustris
Passeriformes oscines Locustellidae Cincloramphus cruralis
Passeriformes oscines Locustellidae Megalurus gramineus
Passeriformes oscines Locustellidae Locustella luscinioides
Passeriformes oscines Alaudidae Chersomanes albofasciata
Passeriformes oscines Alaudidae Calandrella acutirostris
Passeriformes oscines Alaudidae Galerida cristata
Passeriformes oscines Alaudidae Alauda arvensis
Passeriformes oscines Alaudidae Eremophila alpestris
Passeriformes oscines Alaudidae Mirafra javanica
Passeriformes oscines Nicatoridae Nicator chloris
Passeriformes oscines Paridae Poecile hudsonicus
Passeriformes oscines Paridae Poecile carolinensis
Passeriformes oscines Paridae Poecile atricapillus
Passeriformes oscines Paridae Poecile gambeli
Passeriformes oscines Paridae Baeolophus bicolor
Passeriformes oscines Remizidae Auriparus flaviceps
Passeriformes oscines Stenostiridae Culicicapa helianthea
Passeriformes oscines Regulidae Regulus satrapa
Passeriformes oscines Regulidae Regulus calendula
Passeriformes oscines Muscicapidae Copsychus saularis
Passeriformes oscines Muscicapidae Cercotrichas coryphaeus
Passeriformes oscines Muscicapidae Alethe diademata
Passeriformes oscines Muscicapidae Vauriella gularis
Passeriformes oscines Muscicapidae Muscicapa striata
Passeriformes oscines Muscicapidae Sigelus silens
Passeriformes oscines Muscicapidae Cyornis rubeculoides
Passeriformes oscines Muscicapidae Erithacus rubecula
Passeriformes oscines Muscicapidae Cossypha caffra
Passeriformes oscines Muscicapidae Monticola saxatilis
Passeriformes oscines Muscicapidae Phoenicurus fuliginosus
Passeriformes oscines Muscicapidae Phoenicurus phoenicurus
Passeriformes oscines Muscicapidae Saxicola torquatus
Passeriformes oscines Muscicapidae Oenanthe oenanthe
Passeriformes oscines Muscicapidae Enicurus scouleri
Passeriformes oscines Muscicapidae Brachypteryx montana
Passeriformes oscines Muscicapidae Cinclidium leucurum
Passeriformes oscines Muscicapidae Ficedula albicollis
Passeriformes oscines Cinclidae Cinclus mexicanus
Passeriformes oscines Muscicapidae Luscinia megarhynchos
Passeriformes oscines Turdidae Sialia sialis
Passeriformes oscines Turdidae Sialia mexicana
Passeriformes oscines Turdidae Myadestes townsendi
Passeriformes oscines Turdidae Myadestes genibarbis
Passeriformes oscines Turdidae Ixoreus naevius
Passeriformes oscines Turdidae Hylocichla mustelina
Passeriformes oscines Turdidae Catharus fuscescens
Passeriformes oscines Turdidae Catharus guttatus
Passeriformes oscines Turdidae Zoothera lunulata
Passeriformes oscines Turdidae Zoothera heinei
Passeriformes oscines Turdidae Turdus philomelos
Passeriformes oscines Turdidae Turdus pallidus
Passeriformes oscines Turdidae Turdus migratorius
Passeriformes oscines Turdidae Turdus lherminieri
Passeriformes oscines Turdidae Turdus merula
Passeriformes oscines Mimidae Toxostoma rufum
Passeriformes oscines Mimidae Toxostoma curvirostre
Passeriformes oscines Mimidae Mimus polyglottos
Passeriformes oscines Mimidae Melanoptila glabrirostris
Passeriformes oscines Mimidae Dumetella carolinensis
Passeriformes oscines Mimidae Margarops fuscus
Passeriformes oscines Mimidae Margarops fuscatus
Passeriformes oscines Sturnidae Scissirostrum dubium
Passeriformes oscines Sturnidae Aplonis atrifusca
Passeriformes oscines Sturnidae Aplonis metallica
Passeriformes oscines Sturnidae Sarcops calvus
Passeriformes oscines Sturnidae Gracula religiosa
Passeriformes oscines Sturnidae Mino dumontii
Passeriformes oscines Sturnidae Poeoptera lugubris
Passeriformes oscines Sturnidae Lamprotornis purpureus
Passeriformes oscines Sturnidae Onychognathus salvadorii
Passeriformes oscines Sturnidae Cinnyricinclus leucogaster
Passeriformes oscines Sturnidae Sturnus vulgaris
Passeriformes oscines Sturnidae Acridotheres tristis
Passeriformes oscines Polioptilidae Polioptila caerulea
Passeriformes oscines Polioptilidae Polioptila melanura
Passeriformes oscines Troglodytidae Campylorhynchus brunneicapillus
Passeriformes oscines Troglodytidae Campylorhynchus griseus
Passeriformes oscines Troglodytidae Thryomanes bewickii
Passeriformes oscines Troglodytidae Thryothorus ludovicianus
Passeriformes oscines Troglodytidae Henicorhina leucosticta
Passeriformes oscines Troglodytidae Cyphorhinus arada
Passeriformes oscines Troglodytidae Cistothorus palustris
Passeriformes oscines Troglodytidae Troglodytes aedon
Passeriformes oscines Troglodytidae Salpinctes obsoletus
Passeriformes oscines Certhiidae Certhia familiaris
Passeriformes oscines Sittidae Sitta carolinensis
Passeriformes oscines Sittidae Sitta canadensis
Passeriformes oscines Sittidae Sitta pygmaea
Passeriformes oscines Nectariniidae Aethopyga nipalensis
Passeriformes oscines Nectariniidae Anthreptes malacensis
Passeriformes oscines Nectariniidae Cyanomitra olivacea
Passeriformes oscines Nectariniidae Anthobaphes violacea
Passeriformes oscines Nectariniidae Cinnyris jugularis
Passeriformes oscines Nectariniidae Leptocoma calcostetha
Passeriformes oscines Nectariniidae Arachnothera longirostra
Passeriformes oscines Dicaeidae Prionochilus plateni
Passeriformes oscines Dicaeidae Dicaeum hirundinaceum
Passeriformes oscines Dicaeidae Dicaeum aeruginosum
Passeriformes oscines Prunellidae Prunella modularis

Passeriformes oscines Ploceidae Plocepasser mahali

Passeriformes oscines Ploceidae Ploceus melanocephalus
Passeriformes oscines Ploceidae Foudia madagascariensis
Passeriformes oscines Ploceidae Euplectes orix
Passeriformes oscines Ploceidae Bubalornis albirostris
Passeriformes oscines Ploceidae Ploceus cucullatus
Passeriformes oscines Estrildidae Poephila personata
Passeriformes oscines Estrildidae Poephila acuticauda
Passeriformes oscines Estrildidae Poephila cincta
Passeriformes oscines Estrildidae Taeniopygia guttata
Passeriformes oscines Estrildidae Taeniopygia bichenovii
Passeriformes oscines Estrildidae Neochmia ruficauda
Passeriformes oscines Estrildidae Neochmia phaeton
Passeriformes oscines Estrildidae Stagonopleura bella
Passeriformes oscines Estrildidae Lonchura cucullata
Passeriformes oscines Estrildidae Lonchura oryzivora
Passeriformes oscines Estrildidae Lonchura malacca
Passeriformes oscines Estrildidae Amadina fasciata
Passeriformes oscines Estrildidae Erythrura trichroa
Passeriformes oscines Estrildidae Erythrura gouldiae
Passeriformes oscines Estrildidae Estrilda melpoda
Passeriformes oscines Estrildidae Estrilda caerulescens
Passeriformes oscines Estrildidae Pytilia melba
Passeriformes oscines Estrildidae Spermophaga haematina
Passeriformes oscines Estrildidae Amandava amandava
Passeriformes oscines Estrildidae Uraeginthus bengalus
Passeriformes oscines Estrildidae Lagonosticta senegala
Passeriformes oscines Viduidae Vidua paradisaea
Passeriformes oscines Passeridae Passer hispaniolensis
Passeriformes oscines Passeridae Passer domesticus
Passeriformes oscines Passeridae Passer montanus
Passeriformes oscines Motacillidae Anthus novaeseelandiae
Passeriformes oscines Motacillidae Motacilla flava
Passeriformes oscines Motacillidae Motacilla alba
Passeriformes oscines Motacillidae Anthus trivialis
Passeriformes oscines Fringillidae Fringilla teydea
Passeriformes oscines Fringillidae Fringilla coelebs
Passeriformes oscines Fringillidae Fringilla montifringilla

Passeriformes oscines Fringillidae Pinicola enucleator
Passeriformes oscines Fringillidae Carpodacus purpureus
Passeriformes oscines Fringillidae Carpodacus mexicanus
Passeriformes oscines Fringillidae Acanthis flammea
Passeriformes oscines Fringillidae Loxia curvirostra
Passeriformes oscines Fringillidae Loxia leucoptera
Passeriformes oscines Fringillidae Carduelis carduelis
Passeriformes oscines Fringillidae Serinus canaria
Passeriformes oscines Fringillidae Spinus tristis
Passeriformes oscines Fringillidae Spinus pinus
Passeriformes oscines Fringillidae Serinus flaviventris

Passeriformes oscines Fringillidae Euphonia jamaica
Passeriformes oscines Fringillidae Chlorophonia cyanea
Passeriformes oscines Fringillidae Coccothraustes vespertinus

Passeriformes oscines Parulidae Seiurus aurocapilla
Passeriformes oscines Parulidae Geothlypis trichas
Passeriformes oscines Parulidae Oreothlypis peregrina
Passeriformes oscines Parulidae Oreothlypis ruficapilla
Passeriformes oscines Parulidae Setophaga citrina
Passeriformes oscines Parulidae Setophaga petechia
Passeriformes oscines Parulidae Setophaga caerulescens
Passeriformes oscines Parulidae Setophaga coronata
Passeriformes oscines Parulidae Setophaga americana
Passeriformes oscines Parulidae Setophaga ruticilla
Passeriformes oscines Parulidae Myiothlypis fulvicauda
Passeriformes oscines Parulidae Basileuterus culicivorus
Passeriformes oscines Parulidae Myioborus pictus
Passeriformes oscines Parulidae Cardellina rubrifrons
Passeriformes oscines Parulidae Helmitheros vermivorum
Passeriformes oscines Parulidae Mniotilta varia
Passeriformes oscines Parulidae Limnothlypis swainsonii
Passeriformes oscines Parulidae Protonotaria citrea
Passeriformes oscines Icteridae Dolichonyx oryzivorus
Passeriformes oscines Icteridae Xanthocephalus xanthocephalus
Passeriformes oscines Icteridae Sturnella neglecta
Passeriformes oscines Icteridae Cacicus cela
Passeriformes oscines Icteridae Psarocolius montezuma
Passeriformes oscines Icteridae Agelaius phoeniceus
Passeriformes oscines Icteridae Molothrus oryzivorus
Passeriformes oscines Icteridae Molothrus ater
Passeriformes oscines Icteridae Pseudoleistes virescens
Passeriformes oscines Icteridae Agelaioides badius
Passeriformes oscines Icteridae Gnorimopsar chopi
Passeriformes oscines Icteridae Curaeus curaeus
Passeriformes oscines Icteridae Amblyramphus holosericeus
Passeriformes oscines Icteridae Quiscalus quiscula
Passeriformes oscines Icteridae Quiscalus major
Passeriformes oscines Icteridae Quiscalus mexicanus
Passeriformes oscines Icteridae Euphagus cyanocephalus
Passeriformes oscines Icteridae Euphagus carolinus
Passeriformes oscines Icteridae Dives dives
Passeriformes oscines Icteridae Amblycercus holosericeus
Passeriformes oscines Icteridae Icterus spurius
Passeriformes oscines Icteridae Icterus galbula
Passeriformes oscines Thraupidae Spindalis zena
Passeriformes oscines Thraupidae Phaenicophilus palmarum
Passeriformes oscines Thraupidae Nesospingus speculiferus
Passeriformes oscines Parulidae Icteria virens
Passeriformes oscines Emberizidae Emberiza hortulana
Passeriformes oscines Emberizidae Emberiza spodocephala
Passeriformes oscines Emberizidae Arremonops conirostris
Passeriformes oscines Emberizidae Ammodramus savannarum
Passeriformes oscines Emberizidae Chlorospingus ophthalmicus
Passeriformes oscines Emberizidae Chlorospingus parvirostris
Passeriformes oscines Emberizidae Amphispiza bilineata
Passeriformes oscines Emberizidae Calamospiza melanocorys
Passeriformes oscines Emberizidae Arremon brunneinucha
Passeriformes oscines Emberizidae Arremon aurantiirostris
Passeriformes oscines Emberizidae Spizella arborea
Passeriformes oscines Emberizidae Passerella cyanea
Passeriformes oscines Emberizidae Zonotrichia leucophrys
Passeriformes oscines Emberizidae Zonotrichia atricapilla
Passeriformes oscines Emberizidae Junco hyemalis
Passeriformes oscines Emberizidae Pooecetes gramineus
Passeriformes oscines Emberizidae Melospiza georgiana
Passeriformes oscines Emberizidae Passerculus sandwichensis
Passeriformes oscines Emberizidae Pipilo erythrophthalmus
Passeriformes oscines Cardinalidae Pheucticus ludovicianus
Passeriformes oscines Cardinalidae Habia fuscicauda
Passeriformes oscines Cardinalidae Chlorothraupis carmioli
Passeriformes oscines Cardinalidae Caryothraustes poliogaster
Passeriformes oscines Cardinalidae Cardinalis cardinalis
Passeriformes oscines Cardinalidae Piranga rubra
Passeriformes oscines Cardinalidae Piranga leucoptera
Passeriformes oscines Cardinalidae Spiza americana
Passeriformes oscines Thraupidae Hemithraupis guira
Passeriformes oscines Thraupidae Saltator maximus
Passeriformes oscines Thraupidae Rhodinocichla rosea
Passeriformes oscines Emberizidae Poospiza nigrorufa
Passeriformes oscines Thraupidae Tersina viridis
Passeriformes oscines Thraupidae Dacnis cayana
Passeriformes oscines Thraupidae Cyanerpes cyaneus
Passeriformes oscines Thraupidae Ramphocelus flammigerus
Passeriformes oscines Thraupidae Ramphocelus carbo
Passeriformes oscines Emberizidae Coryphospingus cucullatus
Passeriformes oscines Emberizidae Rhodospingus cruentus
Passeriformes oscines Thraupidae Tachyphonus delatrii
Passeriformes oscines Thraupidae Trichothraupis melanops
Passeriformes oscines Emberizidae Volatinia jacarina
Passeriformes oscines Emberizidae Acanthidops cassinii
Passeriformes oscines Emberizidae Sicalis flaveola
Passeriformes oscines Emberizidae Phrygilus patagonicus
Passeriformes oscines Emberizidae Oryzoborus angolensis
Passeriformes oscines Emberizidae Sporophila americana
Passeriformes oscines Coerebidae Coereba flaveola
Passeriformes oscines Emberizidae Tiaris olivaceus
Passeriformes oscines Emberizidae Loxigilla violacea
Passeriformes oscines Emberizidae Melopyrrha nigra
Passeriformes oscines Emberizidae Euneornis campestris
Passeriformes oscines Emberizidae Loxipasser anoxanthus
Passeriformes oscines Thraupidae Iridosornis rufivertex
Passeriformes oscines Thraupidae Anisognathus somptuosus
Passeriformes oscines Thraupidae Thraupis episcopus
Passeriformes oscines Thraupidae Tangara cyanicollis
Passeriformes oscines Emberizidae Diuca diuca
Passeriformes oscines Emberizidae Paroaria coronata
Passeriformes oscines Thraupidae Cissopis leverianus
Passeriformes oscines Thraupidae Schistochlamys melanopis
Passeriformes oscines Thraupidae Mitrospingus cassinii
Passeriformes oscines Calcariidae Calcarius lapponicus
Passeriformes oscines Calcariidae Plectrophenax nivalis
Passeriformes oscines Chloropseidae Chloropsis palawanensis
Passeriformes oscines Irenidae Irena puella
Passeriformes oscines Petroicidae Microeca papuana
Passeriformes oscines Petroicidae Drymodes brunneopygia
Passeriformes oscines Petroicidae Poecilodryas cerviniventris
Passeriformes oscines Petroicidae Poecilodryas superciliosa
Passeriformes oscines Petroicidae Poecilodryas placens 
Passeriformes oscines Petroicidae Poecilodryas albonata 
Passeriformes oscines Petroicidae Heteromyias albispecularis
Passeriformes oscines Petroicidae Eopsaltria pulverulenta
Passeriformes oscines Petroicidae Peneothello cyanus
Passeriformes oscines Petroicidae Melanodryas vittata
Passeriformes oscines Petroicidae Melanodryas cucullata
Passeriformes oscines Petroicidae Eopsaltria griseogularis
Passeriformes oscines Petroicidae Eopsaltria australis
Passeriformes oscines Petroicidae Eopsaltria georgiana
Passeriformes oscines Petroicidae Tregellasia leucops
Passeriformes oscines Petroicidae Tregellasia capito
Passeriformes oscines Petroicidae Microeca flavigaster
Passeriformes oscines Petroicidae Amalocichla incerta
Passeriformes oscines Petroicidae Pachycephalopsis poliosoma
Passeriformes oscines Petroicidae Petroica macrocephala
Passeriformes oscines Petroicidae Petroica rosea
Passeriformes oscines Petroicidae Petroica rodinogaster
Passeriformes oscines Petroicidae Petroica phoenicea
Passeriformes oscines Petroicidae Petroica multicolor
Passeriformes oscines Petroicidae Petroica goodenovii
Passeriformes oscines Cnemophilidae Cnemophilus loriae
Passeriformes oscines Pomatostomidae Pomatostomus isidorei
Passeriformes oscines Pomatostomidae Pomatostomus ruficeps
Passeriformes oscines Pomatostomidae Pomatostomus halli
Passeriformes oscines Pomatostomidae Pomatostomus temporalis



 
Figure S2. Comparison of Alternate Models, Related to Figure 1.  

(A+B) Comparison of the best-fit model identified in this study with an alternative model 

adjusted to accommodate a shift along the lineage immediately ancestral to crown birds. For 

visual clarity branch lengths were adjusted and thus do not represent time. (C+D) Exploration of 

the impact of including fossil taxa, comparing primary results with analyses sampling only extant 

taxa. Branch lengths represent time. Colors correspond to the grades identified in Figure 1.  

A Best-fit Model

Corvidae (crows, ravens, and allies)
other Oscines (songbirds)
Ptilonorhynchidae (bowerbirds)
Suboscines (suboscine perching birds)
Psittaciformes (parrots)
Falconiformes (falcons)
Cariamiformes (seriemas)
Coraciiformes (rollers and allies)
Picidae (woodpeckers)
other Piciformes
Bucerotiformes (hornbills)
Strigiformes (owls)
Acciptriformes (hawks and allies)
Aequornithia (waterbirds)
Gruiformes (cranes and allies)
other Charadriiformes (shorebirds)
core Scolopaci (sandpipers and allies)
core Lari (gulls and allies)
Turnicidae (buttonquail)
Apodifomes (swifts and hummingbirds)
Cursorimorphae (cuckoos and allies)
Columbimorphae (doves and pigeons)
Phoenicopterimorphae (grebes + flamingos)
Anseriformes (waterfowl)
Galliformes (landfowl)
Rheiformes (rhea)
Apterygiformes (kiwi)
Casuariiformes (emu + cassowary)
Tinamiformes (tinamou)
Dinornithiformes (moa)
Struthioniformes (ostrich)

Archaeopteryx lithographica
unnamed troodontid
Zanabazar junior

Tsaagan mangas
Conchoraptor gracilis
Khaan mckennai

Citipati osmolskae
Incisivosaurus gauthieri

Erlikosaurus andrewsi
Struthiomimus altus
Tyrannosaurus rex
Alioramus altai

Acrocanthosaurus atokensis

Related to STAR Methods.  

B Adjusted best-fit (shift at crown birds)

Psittaciformes (parrots)
Falconiformes (falcons)
Cariamiformes (seriemas)
Coraciiformes (rollers and allies)
Picidae (woodpeckers)
other Piciformes
Bucerotiformes (hornbills)
Strigiformes (owls)
Acciptriformes (hawks and allies)
Aequornithia (waterbirds)
Gruiformes (cranes and allies)
other Charadriiformes (shorebirds)
core Scolopaci (sandpipers and allies)
core Lari (gulls and allies)
Turnicidae (buttonquail)
Apodifomes (swifts and hummingbirds)
Cursorimorphae (cuckoos and allies)
Columbimorphae (doves and pigeons)
Phoenicopterimorphae (grebes + flamingos)
Anseriformes (waterfowl)
Galliformes (landfowl)
Rheiformes (rhea)
Apterygiformes (kiwi)
Casuariiformes (emu + cassowary)
Tinamiformes (tinamou)
Dinornithiformes (moa)
Struthioniformes (ostrich)

Archaeopteryx lithographica
unnamed troodontid
Zanabazar junior

Tsaagan mangas
Conchoraptor gracilis
Khaan mckennai

Citipati osmolskae
Incisivosaurus gauthieri

Erlikosaurus andrewsi
Struthiomimus altus
Tyrannosaurus rex
Alioramus altai

Acrocanthosaurus atokensis

Corvidae (crows, ravens, and allies)
other Oscines (songbirds)
Ptilonorhynchidae (bowerbirds)
Suboscines (suboscine perching birds)
Psittaciformes (parrots)
Falconiformes (falcons)
Cariamiformes (seriemas)
Coraciiformes (rollers and allies)
Picidae (woodpeckers)
other Piciformes
Bucerotiformes (hornbills)
Strigiformes (owls)
Acciptriformes (hawks and allies)
Aequornithia (waterbirds)
Gruiformes (cranes and allies)
other Charadriiformes (shorebirds)
core Scolopaci (sandpipers and allies)
core Lari (gulls and allies)
Turnidae (buttonquail)
Apodiformes (swifts and hummingbirds)
Cursorimorphae (cuckoos and allies)
Columbimorphae (doves and pigeons)
Phoenicopterimorphae (grebes + flamingos)
Anseriformes (waterfowl)
Galliformes (landfowl)
Rheiformes (rhea)
Apterygiformes (kiwi)
Casuariiformes (emu + cassowary)
Tinamiformes (tinamou)
Dinornithiformes (moa)
Struthioniformes (ostrich)

Archaeopteryx lithographica
unnamed troodontid

Zanabazar junior
Tsaagan mangas
Conchoraptor gracilis

Khaan mckennai
Citipati osmolskae

Incisivosaurus gauthieri
Erlikosaurus andrewsi

Struthiomimus altus
Tyrannosaurus rex
Alioramus altai

Acrocanthosaurus atokensis Lorem ipsum

150 100 50 0

C Best-fit (fossils included)

Corvidae (crows, ravens, and allies)
other Oscines (songrbids)
Ptilonorhynchidae (bowerbirds)
Suboscines (suboscine perching birds)
Psittaciformes (parrots)
Falconiformes (falcons)
Cariamiformes (seriemas)
Coraciiformes (rollers and allies)
Picidae(woodpeckers and allies)
other Piciformes
Bucerotiformes (hornbills)
Strigiformes (owls)
Acciptriformes (hawks and allies)
Aequornithia (waterbirds)
Gruiformes (cranes and allies)
other Charadriiformes (shorebirds)
core Scolopaci (sandpipers and allies)
core Lari (gulls and allies)
Turnidae (buttonquail)
Apodiformes (swifts and hummingbirds)
Cursorimorphae (cuckoos and allies)
Columbimorphae (doves and pigeons)
Phoenicopterimorphae (grebes + flamingos)
Anseriformes (waterfowl)
Galliformes (landfowl)
Rheiformes (rhea)
Apterygiformes (kiwi)
Casuariiformes (emu + cassowary)
Tinamiformes (tinamou)
Dinornithiformes (moa)
Struthioniformes (ostrich)

100 80 60 40 20 0

D Best-fit (extant taxa only)

Corvidae (crows, ravens, and allies)
other Oscines (songbirds)
Ptilonorhynchidae (bowerbirds)

Psittaciformes (parrots)
Suboscines (suboscine perching birds)



 

Figure S3. Comparison of Alternate Models, Related to Figure 1. 

Overview of scenarios used in rate comparison tests. (A+B) The ‘early versus late’ scenario 

compares the earliest-branching crown bird clades (Palaeognathae and Galloanserae) against 

Neoaves (excluding corvids). Branch lengths represent time. Colors correspond to the grades 

identified in Figure 1.   

B Early versus late radiating clades

Corvidae (crows, ravens, and allies)
other Oscines (songbirds)
Ptilonorhynchidae (bowerbirds)
Suboscines (suboscine perching birds)
Psittaciformes (parrots)
Falconiformes (falcons)
Cariamiformes (seriemas)
Coraciiformes (rollers and allies)
Picidae (woodpeckers)
other Piciformes
Bucerotiformes (hornbills)
Strigiformes (owls)
Acciptriformes (hawks and allies)
Aequornithia (waterbirds)
Gruiformes (cranes and allies)
other Charadriiformes (shorebirds)
core Scolopaci (sandpipers and allies)
core Lari (gulls and allies)
Turnidae (buttonquail)
Apodiformes (swifts and hummingbirds) 
Cursorimorphae (cuckoos and allies)
Columbimorphae (doves and pigeons)
Phoenicopterimorphae (grebes + flamingos)
Anseriformes (waterfowl)
Galliformes (landfowl)
Rheiformes (rhea)
Apterygiformes (kiwi)
Casuariiformes (emu + cassowary)
Tinamiformes (tinamou)
Dinornithiformes (moa)
Struthioniformes (ostrich)

Archaeopteryx lithographica
unnamed troodontid

Zanabazar junior
Tsaagan mangas
Conchoraptor gracilis

Khaan mckennai
Citipati osmolskae

Incisivosaurus gauthieri
Erlikosaurus andrewsi

Struthiomimus altus
Tyrannosaurus rex
Alioramus altai

Acrocanthosaurus atokensis

Corvidae (crows, ravens, and allies)
other Oscines (songbirds)
Ptilonorhynchidae (bowerbirds)
Suboscines (suboscine perching birds)
Psittaciformes (parrots)
Falconiformes (falcons)
Cariamiformes (seriemas)
Coraciiformes (rollers and allies)
Picidae (woodpeckers)
other Piciformes
Bucerotiformes (hornbills)
Strigiformes (owls)
Acciptriformes (hawks and allies)
Aequornithia (waterbirds)
Gruiformes (cranes and allies)
other Charadriiformes (shorebirds)
core Scolopaci (sandpipers and allies)
core Lari (gulls and allies)
Turnidae (buttonquail)
Apodiformes (swifts and hummingbirds)
Cursorimorphae (cuckoos and allies)
Columbimorphae (doves and pigeons)
Phoenicopterimorphae (grebes + flamingos)
Anseriformes (waterfowl)
Galliformes (landfowl)
Rheiformes (rhea)
Apterygiformes (kiwi)
Casuariiformes (emu + cassowary)
Tinamiformes (tinamou)
Dinornithiformes (moa)
Struthioniformes (ostrich)

Archaeopteryx lithographica
unnamed troodontid

Zanabazar junior
Tsaagan mangas
Conchoraptor gracilis

Khaan mckennai
Citipati osmolskae

Incisivosaurus gauthieri
Erlikosaurus andrewsi

Struthiomimus altus
Tyrannosaurus rex
Alioramus altai

Acrocanthosaurus atokensis Lorem ipsum

150 100 50 0

A Combined tree: best−fit

150 100 50 0



 AIC Δ AICw 
Paraves including early birds (grey) 39.91 >0.99 
Dinornithiformes: moa 20.18 >0.99 
Apterygiformes: kiwi 7.05 0.97 
Anseriformes: waterfowl 83.17 >0.99 
“Intermediate” Neoaves 7.67 0.98 
Apodiformes: swifts & hummingbirds 17.58 >0.99 
Charadriiformes (part): sandpipers & 
buttonquail 

17.34 >0.99 

Charadriiformes (part): other shorebirds 7.77 0.98 
Aequornithia: waterbirds 16.01 >0.99 
Birds of prey: hawks, falcons, seriemas 13.51 >0.99 
Strigiformes: owls 3.34 0.84 
Coraciimorphae: rollers & allies 35.15 >0.99 
Picidae: woodpeckers 19.37 >0.99 
Psittaciformes: parrots 57.62 >0.99 
Passeriformes: passerines 100.57 >0.99 
Ptilonorhynchidae: bowerbirds 5.74 0.95 
Corvidae: crows and ravens 13.12 >0.99 

 

Table S1. pANCOVA Fit Testing, Related to STAR Methods. 

pANCOVA Maximum Likelihood modeling analysis to test whether each grade contributes 

significantly to the overall fit of the model. In this analysis each identified monophyletic grade 

was removed from the analysis and its statistical fit (using AIC) was compared to the complete 

model. Results indicate the support for the complete model. In each instance, there is significant 

support for the complete model. This means that for each grade, there is significant statistical 

support for its inclusion.  

 



   

  Fossil Extant   

Early v Late 1.88*** 1.56***  

Early v Late v Corvids 2.11*** 1.75***   

      

Table S2. Rate Ratio Tests, Related to STAR Methods. 

Rate ratio comparisons and associated P-values among grades indicated in the trees of Figures 

S2 and S3. Rates of evolution were calculated on pGLS residuals, hereby measuring the strength 

of allometric integration. The rate ratio is a ratio of the rate observed in the earlier radiating 

group (Palaeognathae and Galloanserae; ‘Early’) relative to the rate observed in later radiating 

group (Neoaves; ‘Late’). Significance testing was attained using permutation analysis. 

Considering the high rate in corvids, separate tests were included when considering corvids as a 

distinct group (i.e. excluding corvids from ‘Late’ and considering them separately). Fossil results 

are from trees including all taxa, extant results are from trees including extant taxa only. P-values 

indicated by asterisks: *p<0.05; **p<0.01; ***p<0.001. 
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