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Supplementary Methods


Testing for accuracy of longevity data. The use of maximum longevity data has been criticized because of its dependence on research effort1. To assess the importance of this potential bias, we assembled a large dataset of maximum lifespan for birds, taking advantage of a series of unique long-term capture-recapture schemes that have been operating in the last decades in different regions of the planet (e.g. USGS, EURING, ABBBS or SAFRING). We found information of 5542 longevity estimates for 2281species. We used these data to ask, first, whether variation across species in longevity was consistent within species, and hence amenable to be used in across-species comparisons. Within-species consistency was estimated as the Intraclass Correlation Coefficient (ICC) derived from a Gaussian mixed model using the R-package MCMCglmm2, with maximum longevity (log-transformed) as response variable and species as random effect. The ICC was estimated by dividing the variation estimated among species by the total variation (i.e. variation among species plus variation within species, the latter including natural variation and measurement error). We found that within-species consistency was very high, with an ICC = 0.893 (credibility interval = 0.875-0.909)(Table S6), supporting the assumption that maximum longevity is a species character.

Second, we asked whether part of this variation was accounted for phylogenetic relationships between species by estimating phylogenetic heritability is derived from a similar model but incorporating a phylogenetic similarity matrix as a Gaussian process. We found that substantial variation among species was attributed to phylogenetic effects, indicating that longevity is either highly conserved phylogenetically or that longevity estimations share similar biases among closely-related species. We found that a substantial part of variation across species is indeed explained by the phylogeny (Table S6). 

Third, we disentangled direct phylogenetic effects from biases by restricting the analyses to data from long-term capture-recapture schemes, for which research effort (i.e. total number of recaptures per species) was available (sample size: 1963 longevity estimates of 1525 species). We found that even when research effort was significantly associated with longevity when included as fixed effect in the model (pMCMC = 0.0001), the effect size was weak (0.000003, CI = 0.000002-0.000004). Importantly, there remain substantial variation in longevity across species associated with phylogenetic relationships (Table S6).

Finally, we also present models for apparent survival for comparison. Apparent survival has been suggested to be more appropriate than maximum longevity to estimate longevity 1, but the paucity of data makes the approach less often used in comparative analyses. We extracted information on apparent survival from the recent global meta-analysis of from Scholer and collaborators3, which after matching with our phylogeny yielded 807 estimates of 636 species, and logit-transformed before the analyses. The results confirm that apparent survival is a species character, but also indicate that is not much better than maximum longevity in describing differences across species (Table S6).

Overall, our analyses confirm that our estimations of longevity are suitable for macroevolutionary analyses4.


1.	Reinke, B. A. et al. Diverse aging rates in ectothermic tetrapods provide insights for the evolution of aging and longevity. Science 376, 1459–1466 (2022).
2.	Hadfield, J. D. MCMC Methods for Multi-Response Generalized Linear Mixed Models: The MCMCglmm R Package. Journal Of Statistical Software 33, 1–22 (2010).
3.	Scholer, M. N., Strimas-Mackey, M. & Jankowski, J. E. A meta-analysis of global avian survival across species and latitude. Ecology letters 23, 1537–1549 (2020).
4.	Healy, K. et al. Ecology and mode-of-life explain lifespan variation in birds and mammals. Proceedings of the Royal Society B: Biological Sciences 281, 20140298–20140298 (2014).



































Supplementary Figures
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Fig. S1: Stochastic character mapping reconstructing evolutionary transitions between marine, aquatic and terrestrial environments in birds. The figure summarizes 500 reconstructions based on 100 randomly-selected phylogenies. Color codes: Marine = blue, Aquatic = orange and Terrestrial = grey.










[image: ]



Fig. S2: Stochastic character mapping reconstructing evolutionary transitions between marine, aquatic and terrestrial environments in mammals. The figure summarizes 500 reconstructions based on 100 randomly-selected phylogenies. Color codes: Marine = blue, Aquatic = orange and Terrestrial = grey.
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Fig. S3: Evolutionary transitions between marine, aquatic and terrestrial environments based on 500 stochastic character mappings integrated over 100 randomly-selected phylogenies. Numbers are the average number of transitions with 95% confidence intervals in parenthesis. Bottom panels show transitions with marine environments split into coastal and pelagic.
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Fig. S4: Demographic validation of the fast-slow continuum for mammals (upper panels) and birds (bottom panels). We used three metrics that are predicted to describe the fast-slow continuum: Life expectancy post-maturity, generation time (the mean number of years necessary for a cohort to replace itself) and elasticity in fecundity (the relative importance of a change in a demographic parameter for overall population growth. These metrics were derived from matrix population models from the COMADRE Animal Matrix Database (http://www.compadre-db.org), as reported in Hernández-Yáñez et al. 2022 and Healy et al. 2022. As expected, the fast–slow continuum co-varies positively with life expectancy post-maturity and generation time, and negatively with elasticity in fecundity. Sample sizes are 120 populations from 37 species for mammals and 333 populations from 35 species for birds.
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Fig. S5: Significance of the differences in life history among marine and non-marine birds and mammals across 100 phylogenies. Life history traits (i.e. maximum longevity, incubation period and fecundity, all log-transformed) were compared between marine and non-marine species by means of a regularised phylogenetic multivariate analysis of variance (MANOVA) and covariance (i.e. including body size, log-transformed; MANCOVA). The model assumes a Brownian motion model of evolution, with measurement error estimated from the data as a nuisance parameter (error=TRUE). The histograms show the frequency distribution of P-values for these tests. The threshold of significance (P = 0.05) is shown in red (discontinuous line). In all cases, differences were statistically significant. All analyses are based on non-imputed data.
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Fig S6: Life history variation among marine, aquatic and terrestrial birds (A) and mammals (B). All plots are based on non-imputed data.
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Fig S7: Significance of the differences in life history among marine and non-marine birds and mammals across 100 phylogenies accounting for confounds. Life history traits (i.e. maximum longevity, incubation/gestation time and fecundity, all log-transformed) were compared between marine and non-marine species using a regularized phylogenetic multivariate analysis of variance (MANOVA) and covariance (i.e. including body size, log-transformed; MANCOVA). Trophic level, migratory behavior and tropical/temperate distribution were included as co-variates. The model assumes a Brownian motion model of evolution, with measurement error estimated from the data as a nuisance parameter (error=TRUE). The histograms show the frequency distribution of P-values for these tests. The threshold of significance (P = 0.05) is shown in red (discontinuous line). In all cases, differences were significant. All analyses are based on non-imputed data.
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Fig S8: Contour maps showing evolutionary changes in the fast-slow continuum for the major marine avian radiations. Reconstructions are shown for Aequolitornithes (A), Charadriiformes (B) and Anseriformes (C). The histograms show the estimated values of the fast-slow continuum for the ancestor (red dot), estimated with the function fastAnc based on 100 phylogenies.
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Fig S9: Contour maps showing evolutionary changes in the fast-slow continuum for the major marine mammalian radiations. Reconstructions are shown for Cetartiodactyla (A), Carnivora (B) and Sirenia (C)). The histograms show the estimated values of the fast-slow continuum for the ancestor (red dot), estimated with the function fastAnc based on 100 phylogenies.
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Fig S10: Fast-Slow optima (θ) estimated from OUMVs in Aequolitornithes for a sample of stochastic character mappings.
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Fig S11: Fast-Slow optima (θ) estimated from OUMVs in Anseriformes for a sample of stochastic character mappings.  
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Fig S12: Fast-Slow optima (θ) estimated from OUMVs in Cetartiodactyla for a sample of stochastic character mappings.  
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Fig S13: Fast-Slow optima (θ) estimated from OUMVs in Carnivora for a sample of stochastic character mappings.  
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Fig S14: Fast-Slow optima (θ) estimated from OUMVs in Aequolitornithes for a sample of stochastic character mappings, splitting marine habitats in coastal and pelagic.  
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Fig S15. Optima (θ) for longevity, incubation and fecundity across environments for Aequolitornithes (A), Cetartiodactyla (B) and Carnivora (C). Optima were estimated from OUMVs based on a sample of 100 stochastic character mappings. In Anseriformes, the OUMVs did not fit well the data and hence are not shown.
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Fig. S16: Fast-slow continuum and body size in mammals across habitats. Marine species, both coastal and pelagic, are distinguished by more saturated colors. Representative species of the clades with the most extreme slow life histories are illustrated.
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Fig. S17: Fast-slow continuum and body size in birds across habitats. Marine species, both coastal and pelagic, are distinguished by more saturated colors. Representative species of the clades with the most extreme slow life histories are illustrated.
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Fig. S18: Best path analysis models for marine Cetartiodactyla (cetaceans) estimated across 6 random-selected phylogenies. Abbreviations: LO = Maximum longevity; BO = Body size; RBR = Relative brain size; STR = Streamlined body type; GE = Generation time.
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Fig. S19: Best path analysis models for odontocetes (marine Cetartiodactyla excluding Mysticetes), estimated across 6 random-selected phylogenies. Abbreviations: LO = Maximum longevity; BO = Body size; RBR = Relative brain size; STR = Streamlined body type; GE = Generation time.
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Fig. S20: Life history as a function of encephalization, mobility and body size for marine Cetartiodactyla with different foraging strategies.
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Fig. S21: Life history as a function of encephalization, mobility and body size for marine Cetartiodactyla with fasting and non-fasting strategies. In fasting species, the mothers do not feed themselves and rely on their stored body fat to sustain them until the weaning process is complete.
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Fig. S22: Life history as a function of encephalization, mobility and body size for marine Cetartiodactyla with different social tendencies.
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Fig. S23: Best path analysis models for marine Aequalithornites estimated across 6 random-selected phylogenies. Abbreviations: LO = Maximum longevity; BO = Body size; RBR = Relative brain size; IN = Incubation time; WI = Hand-wing index.
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Fig. S24: Life history as a function of encephalization, mobility and body size for coastal and pelagic Aequalithornites.
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Fig. S25: Life history as a function of encephalization, mobility and body size for marine Aequalithornites with different foraging strategies.
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Fig. S26: Relationship between longevity and lifetime reproductive success (LRS) in marine birds. LRS is measured as the coefficient of determination of a linear regression between maximum lifespan and number of chicks produced in a population. For mammals, no enough data was available (see Table S5 for source data).

























Supplementary Tables

Table S1. Number of species per order assigned to terrestrial, aquatic and marine (coastal or pelagic) habitats in birds (A) and mammals (B). Orders containing marine species are in bold.

A. Avian taxonomic orders

	
	Terrestrial
	Aquatic
	Coastal
	Pelagic

	Accipitriformes
	225
	26
	0
	0

	Anseriformes
	4
	138
	17
	1

	Apodiformes
	444
	6
	0
	0

	Apterygiformes
	4
	0
	0
	0

	Bucerotiformes
	66
	0
	0
	0

	Caprimulgiformes
	108
	6
	0
	0

	Cariamiformes
	2
	0
	0
	0

	Casuariiformes
	4
	0
	0
	0

	Charadriiformes
	84
	164
	89
	30

	Ciconiiformes
	6
	13
	0
	0

	Coliiformes
	6
	0
	0
	0

	Columbiformes
	306
	0
	0
	0

	Coraciiformes
	99
	52
	0
	0

	Cuculiformes
	141
	1
	0
	0

	Eurypygiformes
	2
	0
	0
	0

	Falconiformes
	56
	8
	0
	0

	Galliformes
	281
	6
	0
	0

	Gaviiformes
	0
	0
	5
	0

	Gruiformes
	82
	74
	0
	0

	Leptosomiformes
	1
	0
	0
	0

	Mesitornithiformes
	3
	0
	0
	0

	Musophagiformes
	23
	0
	0
	0

	Opisthocomiformes
	1
	0
	0
	0

	Otidiformes
	24
	1
	0
	0

	Passeriformes
	5809
	157
	0
	0

	Pelecaniformes
	8
	95
	3
	0

	Phaethontiformes
	0
	0
	0
	3

	Phoenicopteriformes
	0
	6
	0
	0

	Piciformes
	412
	2
	0
	0

	Podicipediformes
	0
	15
	4
	0

	Procellariiformes
	0
	0
	1
	127

	Psittaciformes
	352
	2
	0
	0

	Pteroclidiformes
	16
	0
	0
	0

	Rheiformes
	2
	0
	0
	0

	Sphenisciformes
	0
	0
	0
	18

	Strigiformes
	203
	2
	0
	0

	Struthioniformes
	1
	0
	0
	0

	Suliformes
	0
	11
	26
	15

	Tinamiformes
	47
	0
	0
	0

	Trogoniformes
	43
	0
	0
	0




B. Mammalian taxonomic orders
C. 
	
	Terrestrial
	Aquatic
	Coastal
	Pelagic

	Afrosoricida
	51
	4
	0
	0

	Carnivora
	236
	14
	43
	2

	Cetartiodactyla
	222
	25
	5
	78

	Cingulata
	20
	0
	0
	0

	Dasyuromorphia
	74
	0
	0
	0

	Dermoptera
	2
	0
	0
	0

	Didelphimorphia
	96
	1
	0
	0

	Diprotodontia
	147
	0
	0
	0

	Eulipotyphla
	449
	13
	0
	0

	Hyracoidea
	5
	0
	0
	0

	Lagomorpha
	92
	0
	0
	0

	Macroscelidea
	19
	0
	0
	0

	Microbiotheria
	1
	0
	0
	0

	Monotremata
	4
	1
	0
	0

	Notoryctemorphia
	2
	0
	0
	0

	Paucituberculata
	7
	0
	0
	0

	Peramelemorphia
	22
	0
	0
	0

	Perissodactyla
	11
	5
	0
	0

	Pholidota
	8
	0
	0
	0

	Pilosa
	10
	0
	0
	0

	Primates
	438
	0
	0
	0

	Proboscidea
	2
	0
	0
	0

	Rodentia
	2211
	62
	0
	0

	Scandentia
	20
	0
	0
	0

	Sirenia
	0
	1
	2
	2

	Tubulidentata
	1
	0
	0
	0









Table S2: Sample size and summary stastistics for life history traits in birds and mammals. All traits are log-transformed except broods/litters per year. Abbreviations: Std. Dev. = Standard deviation; Pctl = percentile.

	Life history traits, birds
	N
	Mean
	Std. Dev.
	Min
	Pctl. 25
	Pctl. 75
	Max

	Maximum longevity
	2354
	1.093
	0.288
	0.467
	0.892
	1.310
	1.908

	Age first breeding
	1495
	0.228
	0.29
	-0.806
	0.000
	0.477
	1.191

	Incubation time
	3845
	1.279
	0.173
	0.929
	1.146
	1.402
	1.920

	Fledging time
	3548
	1.387
	0.283
	0.000
	1.176
	1.580
	2.517

	Broods per year
	1606
	1.436
	1.608
	0.333
	1.000
	1.750
	52.000

	Clutch size
	6288
	0.435
	0.211
	0000
	0.301
	0.590
	1.365

	Fecundity
	1567
	0.221
	0.122
	0000
	0.157
	0.295
	1.412

	
	
	
	
	
	
	
	

	Life history traits, mammals
	N
	Mean
	Std. Dev.
	Min
	Pctl. 25
	Pctl. 75
	Max

	Maximum longevity
	2352
	3.479
	0.502
	1.483
	3.154
	3.873
	4.887

	Age first breeding
	1804
	2.602
	0.459
	1.591
	2.222
	2.924
	3.934

	Gestation time
	1954
	1.796
	0.421
	1.000
	1.433
	2.208
	2.826

	Weaning time
	1806
	1.820
	0.467
	0.288
	1.427
	2.182
	3.262

	Litters per year
	1788
	0.181
	0.292
	-0.921
	0.000
	0.398
	1.000

	Litter size
	2886
	2.896
	1.883
	0.900
	1.07
	4.000
	16.89

	Fecundity
	1770
	0.566
	0.513
	-0.927
	0.072
	0.977
	1.688


























Table S3: Results of the PCA to describe the fast-slow continuum (bold column). The weights of the life history traits are given using both partially imputed data and actual available data.

	A) Birds, imputed (N = 2192)
	
	
	
	

	
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6

	Maximum longevity
	0.350
	0.408
	-0.145
	-0.792
	-0.243
	0.055

	Age first breeding
	0.444
	0.021
	-0.191
	-0.027
	0.875
	-0.005

	Incubation time
	0.442
	0.205
	-0.171
	0.368
	-0.256
	-0.715

	Fledging time
	0.421
	0.313
	-0.063
	0.469
	-0.218
	0.669

	Broods per year
	-0.267
	-0.004
	-0.864
	0.038
	-0.060
	-0.005

	Clutch size
	-0.266
	0.682
	0.330
	0.083
	0.181
	-0.179

	Fecundity
	-0.407
	0.478
	-0.232
	0.095
	0.162
	0.079

	
	
	
	
	
	
	

	B) Birds, available (N = 983)
	
	
	
	

	
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6

	Maximum longevity
	0.347
	-0.346
	-0.313
	-0.789
	-0.186
	-0.057

	Age first breeding
	0.427
	-0.151
	0.041
	0.017
	0.835
	0.307

	Incubation time
	0.425
	-0.138
	-0.187
	0.368
	0.052
	-0.789

	Fledging time
	0.391
	-0.239
	-0.332
	0.472
	-0.428
	0.523

	Broods per year
	-0.263
	-0.805
	0.343
	0.104
	-0.022
	-0.068

	Clutch size
	-0.349
	0.069
	-0.726
	0.047
	0.215
	-0.038

	Fecundity
	-0.416
	-0.358
	-0.332
	0.074
	0.185
	0.027

	
	
	
	
	
	
	

	C) Mammals, imputed (N = 3212)
	
	
	
	

	
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6

	Maximum longevity
	0.365
	-0.094
	0.775
	-0.241
	0.404
	0.188

	Age first breeding
	0.410
	-0.228
	0.077
	0.135
	-0.088
	-0.865

	Gestation time
	0.384
	0.217
	0.231
	0.644
	-0.494
	0.295

	Weaning time
	0.385
	-0.228
	-0.153
	-0.635
	-0.574
	0.186

	Litters per year
	-0.378
	0.390
	0.436
	-0.228
	-0.427
	-0.224

	Litter size
	-0.287
	-0.823
	0.161
	0.231
	-0.169
	0.156

	Fecundity
	-0.422
	-0.102
	0.316
	-0.022
	-0.212
	-0.144

	
	
	
	
	
	
	

	D) Mammals, available (N = 1283)
	
	
	
	

	
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6

	Maximum longevity
	0.383
	0.066
	-0.339
	-0.667
	0.530
	-0.088

	Age first breeding
	0.398
	-0.232
	-0.154
	0.009
	-0.204
	0.850

	Gestation time
	0.380
	0.236
	-0.537
	0.075
	-0.611
	-0.358

	Weaning time
	0.372
	-0.206
	0.677
	-0.423
	-0.374
	-0.194

	Litters per year
	-0.364
	0.540
	0.041
	-0.444
	-0.305
	0.258

	Litter size
	-0.323
	-0.742
	-0.306
	-0.232
	-0.195
	-0.151

	Fecundity
	-0.418
	-0.027
	-0.141
	-0.345
	-0.182
	0.121



Table S4: Bi-variate OU models describing the co-evolution between the fast-slow and body size. Values are the average AICc over a sample of 100 stochastic character mappings. Within parentheses, it is shown the percentage of times a model has the lowest AICc. The AICc of the most frequently selected models is shown in bold. Abbreviations: Aequol = Aequolitornithes, Anser = Anseriformes, Cetar = Cetartiodactyla and Carn = Carnivora.

	Model
	Type
	alpha
	sigma
	AICc Aequol
	AICc Anser
	AICc Cetar
	AICc Carn

	1
	mvOUM
	independent
	independent
	1137.8
(0%)
	482.8
(0%)
	562.7
(0%)
	626.3
(0%)

	2
	mvOUM
	independent
	dependent
	1083.0 (58%)
	458.4
(2%)
	514.3
(1%)
	590.2
(0%)

	3
	mvOUM
	dependent
	independent
	1112.8
(3%)
	429.1
(77%)
	525.2
(0%)
	581.6
(13%)

	4
	mvOUM
	dependent
	dependent
	1081.7
(38%)
	428.8
(21%)
	509.9
(99%)
	577.3
(87%)





































Table S5: Effect of maximum breeding lifespan on lifetime reproductive success. The effect is the coefficient of determination of a linear regression. Updated from Moreno (2000).

	Latin name
	Sex
	Effect of breeding lifespan on LRS
	Breeding lifespan (maximum)
	Reference

	Eudyptula minor
	Male
	74
	12
	a

	Eudyptula minor
	Female
	81
	15
	a

	Fulmarus glacialis
	Male
	61
	21
	b

	Fulmarus glacialis
	Female
	54
	21
	b

	Puffinus tenuirostris
	both
	98
	28
	c

	Rissa tridactyla
	Male
	83
	20
	d

	Rissa tridactyla
	Female
	80
	20
	d

	Larus novaehollandiae
	Male
	31
	7
	e

	Larus novaehollandiae
	Female
	29
	9
	e

	Ptychoramphu aleuticus
	both
	69
	20
	f

	Ursus maritimus
	Male
	10
	28
	g

	Orcinus orca
	Female
	46
	37
	h

	Sterna hirundo
	Male
	61.2
	23
	i

	Sterna hirundo
	Female
	60.6
	23
	i

	Mirounga angustirostris
	both
	75
	19
	j




a. Dann, P. and J.M. Cullen. 1990. Survival, patterns of reproduction, and lifetime reproductive output in Little Blue Penguins (Eudyptula minor) on Phillip Island, Victoria, Australia. In: L.S. Davis and J.T. Darby (eds.), Penguin Biology, pp. 63-84. Academic Press, San Diego.
b. Ollason, J.C. and G.M. Dunnet. 1988. Variation in breeding success in fulmars. In: T.H. Clutton-Brock (ed.), Reproductive success:, pp. 263-278. Chicago University Press
c. Wooller, R.D., J.S. Bradley, I.J. Skira and D.L. Serventy. 1989. Short-tailed Shearwater. In: I. Newton (ed.), Lifetime Reproduction in Birds, pp. 405-417. Academic Press, London.
d. Coulson, J.C. 1988. Reproductive success of Kittiwake gulls, Rissa tridactyla. In: T.H. Clutton-Brock (ed.), Reproductive success, pp. 251-262. Chicago University Press, Chicago.
e. Mills, J.A. 1989. Red-billed Gull. In: I. Newton (ed.), Lifetime Reproduction in Birds, pp. 387-404. Academic Press, London
f. Johns, M. E., Warzybok, P., Bradley, R. W., Jahncke, J., Lindberg, M., & Breed, G. A. (2018). Increased reproductive investment associated with greater survival and longevity in Cassin’s auklets. Proceedings of the Royal Society B: Biological Sciences, 285(1885). https://doi.org/10.1098/rspb.2018.1464
g. Richardson, E. S., Davis, C., Stirling, I., Derocher, A. E., Lunn, N. J., & Malenfant, R. M. (2020). Variance in lifetime reproductive success of male polar bears. Behavioral Ecology, 31(5), 1224–1232. https://doi.org/10.1093/beheco/araa074
h. Weiss, M. N., Ellis, S., Franks, D. W., Nielsen, M. L. K., Cant, M. A., Johnstone, R. A., Ellifrit, D. K., Balcomb, K. C., & Croft, D. P. (2023). Costly lifetime maternal investment in killer whales. Current Biology, 33(4), 744-748.e3. https://doi.org/10.1016/j.cub.2022.12.057
i. Moiron, M., Charmantier, A., & Bouwhuis, S. (2022). The quantitative genetics of fitness in a wild seabird. Evolution, 76(7), 1443–1452. https://doi.org/10.1111/evo.14516
j. Costa, Daniel et al. (2023). Foraging strategies and lifetime fitness in northern elephant seals [Dataset]. Dryad.https://doi.org/10.7291/D1T685





Table S6: Within-species consistency and phylogenetic heritability for longevity in birds. Within-species consistency is the Intraclass Correlation Coefficient derived from a Gaussian mixed model (MCMCglmm) with maximum longevity (log-transformed) as response variable and species random effects, estimated by dividing the variation estimated among species by the total variation. Values close to 1 indicate high similarity between values from the same species. Phylogenetic heritability is derived from a similar model but incorporating a phylogenetic similarity matrix as a Gaussian process. Heritability is estimated as the fraction of total variation accounted for the phylogenetic distance between species. Values close to 1 indicate that closely-related species resemble each other in the trait studied, suggesting phylogenetically conservatism. Models are shown for the entire dataset, and the dataset restricted to longevity estimates derived from long-term banding programs with available information on research effort. For comparison, we also present models for apparent adult survival (logit-transformed). Abbreviation: HPD = 95% Posterior Density.



	Response variables
	Predictors
	Within species consistency
	Phylogenetic heritability

	
	
	Estimate
	Lower HPD
	Upper HPD
	Estimate
	Lower HPD
	Upper HPD

	Longevity, all data
	None
	0.8933
	0.8750
	0.9098
	-
	-
	-

	Longevity, all data
	None
	0.0366
	0.0105
	0.0921
	0.8644
	0.8319
	0.8996

	Longevity, restricted data
	None
	0.7509
	0.6750
	0.7996
	-
	-
	-

	Longevity, restricted data
	None
	0.0018
	0.0004
	0.0236
	0.6332
	0.5470
	0.7233

	Longevity, restricted data 
	Research effort
	0.4915
	0.3925
	0.5643
	-
	-
	-

	Longevity, restricted data 
	Research effort
	0.0039
	0.0005
	0.0482
	0.6509
	0.5413
	0.7184

	Apparent survival
	None
	0.6938
	0.6313
	0.7481
	-
	-
	-

	Apparent survival
	None
	0.0013
	0.0002
	0.0806
	0.7839
	0.6930
	0.8466
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−8.637 6.54 trait value

length=13.134
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Hippopotamus amphibius
Choeropsis liberiensis
Physeter macrocephalus
Kogia sima
Kogia breviceps
Platanista gangetica
Berardius bairdii
Berardius arnuxii
Mesoplodon traversii
Mesoplodon bidens
Mesoplodon grayi
Mesoplodon densirostris
Mesoplodon europaeus
Mesoplodon hectori
Mesoplodon carlhubbsi
Mesoplodon layardii
Mesoplodon mirus
Hyperoodon planifrons
Hyperoodon ampullatus
Mesoplodon stejnegeri
Ziphius cavirostris
Tasmacetus shepherdi
Pontoporia blainvillei
Inia geoffrensis
Lipotes vexillifer
Neophocaena phocaenoides
Neophocaena asiaeorientalis
Phocoenoides dalli
Phocoena phocoena
Phocoena spinipinnis
Phocoena sinus
Phocoena dioptrica
Delphinapterus leucas
Monodon monoceros
Lagenorhynchus acutus
Lagenorhynchus albirostris
Orcinus orca
Orcaella heinsohni
Orcaella brevirostris
Grampus griseus
Pseudorca crassidens
Peponocephala electra
Globicephala melas
Globicephala macrorhynchus
Feresa attenuata
Steno bredanensis
Sotalia guianensis
Sotalia fluviatilis
Tursiops truncatus
Stenella attenuata
Lagenodelphis hosei
Stenella longirostris
Sousa chinensis
Tursiops aduncus
Stenella frontalis
Stenella coeruleoalba
Stenella clymene
Delphinus delphis
Delphinus capensis
Lagenorhynchus obscurus
Lagenorhynchus obliquidens
Lagenorhynchus cruciger
Lagenorhynchus australis
Cephalorhynchus hectori
Cephalorhynchus heavisidii
Cephalorhynchus eutropia
Cephalorhynchus commersonii
Eubalaena glacialis
Balaenoptera musculus
Balaenoptera edeni
Balaenoptera borealis
Balaenoptera omurai
Balaenoptera physalus
Balaenoptera bonaerensis
Mesoplodon peruvianus
Lissodelphis peronii
Lissodelphis borealis
Balaena mysticetus
Eubalaena japonica
Eubalaena australis
Caperea marginata
Megaptera novaeangliae
Eschrichtius robustus
Balaenoptera acutorostrata
Moschiola indica
Moschiola meminna
Tragulus kanchil
Tragulus williamsoni
Tragulus javanicus
Tragulus napu
Tragulus nigricans
Hyemoschus aquaticus
Okapia johnstoni
Giraffa camelopardalis
Antilocapra americana
Muntiacus vuquangensis
Muntiacus rooseveltorum
Muntiacus putaoensis
Muntiacus truongsonensis
Muntiacus montanus
Muntiacus muntjak
Muntiacus vaginalis
Muntiacus crinifrons
Muntiacus feae
Muntiacus reevesi
Elaphodus cephalophus
Dama mesopotamica
Dama dama
Rucervus eldii
Elaphurus davidianus
Rusa alfredi
Cervus nippon
Cervus elaphus
Cervus albirostris
Rusa unicolor
Rusa timorensis
Rucervus schomburgki
Rucervus duvaucelii
Axis kuhlii
Axis porcinus
Axis axis
Rangifer tarandus
Pudu mephistophiles
Mazama rufina
Odocoileus virginianus
Odocoileus hemionus
Mazama temama
Mazama americana
Mazama nana
Mazama bororo
Mazama pandora
Blastocerus dichotomus
Mazama gouazoubira
Hippocamelus bisulcus
Hippocamelus antisensis
Mazama nemorivaga
Ozotoceros bezoarticus
Pudu puda
Hydropotes inermis
Capreolus pygargus
Capreolus capreolus
Alces alces
Moschus moschiferus
Moschus fuscus
Moschus leucogaster
Moschus anhuiensis
Moschus berezovskii
Moschus chrysogaster
Moschus cupreus
Tetracerus quadricornis
Boselaphus tragocamelus
Tragelaphus strepsiceros
Tragelaphus scriptus
Tragelaphus spekii
Tragelaphus eurycerus
Tragelaphus derbianus
Tragelaphus oryx
Tragelaphus angasii
Tragelaphus imberbis
Pseudoryx nghetinhensis
Bos sauveli
Bos gaurus
Bos primigenius
Bos javanicus
Bison bonasus
Bos mutus
Bison bison
Bubalus mindorensis
Bubalus quarlesi
Bubalus depressicornis
Bubalus arnee
Syncerus caffer
Nesotragus moschatus
Neotragus batesi
Aepyceros melampus
Pelea capreolus
Redunca fulvorufula
Redunca redunca
Redunca arundinum
Kobus megaceros
Kobus leche
Kobus vardonii
Kobus kob
Kobus ellipsiprymnus
Procapra picticaudata
Procapra przewalskii
Procapra gutturosa
Ourebia ourebi
Raphicerus melanotis
Raphicerus sharpei
Raphicerus campestris
Madoqua guentheri
Madoqua kirkii
Madoqua saltiana
Dorcatragus megalotis
Saiga tatarica
Nanger granti
Nanger soemmerringii
Nanger dama
Eudorcas thomsonii
Eudorcas rufifrons
Eudorcas albonotata
Eudorcas rufina
Gazella spekei
Gazella gazella
Gazella dorcas
Gazella saudiya
Gazella subgutturosa
Gazella bennettii
Gazella leptoceros
Gazella cuvieri
Antilope cervicapra
Litocranius walleri
Antidorcas marsupialis
Neotragus pygmaeus
Oreotragus oreotragus
Philantomba monticola
Philantomba walteri
Philantomba maxwellii
Cephalophus zebra
Sylvicapra grimmia
Cephalophus spadix
Cephalophus silvicultor
Cephalophus jentinki
Cephalophus dorsalis
Cephalophus leucogaster
Cephalophus rufilatus
Cephalophus nigrifrons
Cephalophus natalensis
Cephalophus harveyi
Cephalophus niger
Cephalophus weynsi
Cephalophus ogilbyi
Cephalophus callipygus
Cephalophus adersi
Pantholops hodgsonii
Ovibos moschatus
Naemorhedus griseus
Naemorhedus goral
Naemorhedus caudatus
Naemorhedus baileyi
Capricornis swinhoei
Capricornis sumatraensis
Capricornis milneedwardsii
Capricornis thar
Capricornis crispus
Capricornis rubidus
Ovis nivicola
Ovis dalli
Ovis canadensis
Ovis orientalis
Ovis ammon
Nilgiritragus hylocrius
Hemitragus jemlahicus
Capra sibirica
Capra pyrenaica
Capra ibex
Capra walie
Capra nubiana
Capra cylindricornis
Capra caucasica
Capra falconeri
Capra aegagrus
Pseudois nayaur
Budorcas taxicolor
Oreamnos americanus
Rupicapra rupicapra
Rupicapra pyrenaica
Arabitragus jayakari
Ammotragus lervia
Connochaetes taurinus
Connochaetes gnou
Damaliscus pygargus
Damaliscus lunatus
Beatragus hunteri
Alcelaphus buselaphus
Hippotragus niger
Hippotragus leucophaeus
Hippotragus equinus
Oryx dammah
Oryx leucoryx
Oryx gazella
Oryx beisa
Addax nasomaculatus



−3.988 6.952trait value



length=22.05
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−3.988 6.952trait value



length=22.05



Fast-slow continuum



Vulpes pallida
Vulpes velox
Vulpes lagopus
Vulpes corsac
Vulpes ferrilata
Vulpes vulpes
Vulpes rueppellii
Vulpes cana
Vulpes zerda
Vulpes chama
Vulpes macrotis
Urocyon littoralis
Urocyon cinereoargenteus
Otocyon megalotis
Nyctereutes procyonoides
Lycaon pictus
Dusicyon australis
Chrysocyon brachyurus
Canis mesomelas
Canis simensis
Canis latrans
Canis aureus
Canis lupus
Cuon alpinus
Canis rufus
Canis adustus
Speothos venaticus
Cerdocyon thous
Atelocynus microtis
Neomonachus tropicalis
Neomonachus schauinslandi
Monachus monachus
Mirounga leonina
Mirounga angustirostris
Lobodon carcinophaga
Leptonychotes weddellii
Ommatophoca rossii
Hydrurga leptonyx
Erignathus barbatus
Pagophilus groenlandicus
Histriophoca fasciata
Phoca vitulina
Phoca largha
Pusa sibirica
Pusa hispida
Pusa caspica
Halichoerus grypus
Cystophora cristata
Odobenus rosmarus
Callorhinus ursinus
Zalophus californianus
Zalophus wollebaeki
Zalophus japonicus
Eumetopias jubatus
Arctocephalus pusillus
Phocarctos hookeri
Neophoca cinerea
Arctocephalus townsendi
Arctocephalus philippii
Arctocephalus tropicalis
Arctocephalus gazella
Arctocephalus forsteri
Arctocephalus galapagoensis
Arctocephalus australis
Mydaus marchei
Mydaus javanensis
Spilogale gracilis
Spilogale angustifrons
Spilogale putorius
Mephitis mephitis
Mephitis macroura
Conepatus semistriatus
Conepatus chinga
Conepatus leuconotus
Potos flavus
Procyon cancrivorus
Procyon lotor
Bassariscus sumichrasti
Bassariscus astutus
Nasua nasua
Nasuella olivacea
Nasuella meridensis
Nasua narica
Bassaricyon gabbii
Bassaricyon alleni
Taxidea taxus
Meles meles
Meles leucurus
Meles anakuma
Arctonyx collaris
Mellivora capensis
Martes pennanti
Gulo gulo
Martes flavigula
Martes americana
Martes zibellina
Martes martes
Martes melampus
Martes foina
Eira barbara
Melogale moschata
Melogale personata
Mustela nudipes
Mustela strigidorsa
Mustela subpalmata
Mustela kathiah
Mustela erminea
Mustela nigripes
Mustela eversmanii
Mustela putorius
Mustela lutreola
Mustela sibirica
Mustela itatsi
Mustela altaica
Mustela nivalis
Neovison vison
Mustela felipei
Mustela africana
Mustela frenata
Vormela peregusna
Poecilogale albinucha
Ictonyx striatus
Galictis vittata
Lyncodon patagonicus
Galictis cuja
Pteronura brasiliensis
Lontra longicaudis
Lontra provocax
Lontra felina
Lontra canadensis
Enhydra lutris
Lutra sumatrana
Lutra lutra
Lutrogale perspicillata
Aonyx capensis
Ailurus fulgens
Ursus maritimus
Ursus arctos
Melursus ursinus
Ursus thibetanus
Ursus americanus
Helarctos malayanus
Tremarctos ornatus
Ailuropoda melanoleuca



−3.988 6.952trait value



length=13.832



Hydrodamalis gigas



Trichechus manatus



Trichechus senegalensis



Trichechus inunguis



Dugong dugon



Loxodonta africana



Elephas maximus



Procavia capensis



Heterohyrax brucei



Dendrohyrax dorsalis



−3.988 6.952trait value



length=32.156



Fast-slow ancestors
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Axis kuhlii

Axis porcinus

Axis axis

Rangifer tarandus

Pudu mephistophiles

Mazama rufina

Odocoileus virginianus

Odocoileus hemionus

Mazama temama

Mazama americana

Mazama nana

Mazama bororo

Mazama pandora

Blastocerus dichotomus

Mazama gouazoubira

Hippocamelus bisulcus

Hippocamelus antisensis

Mazama nemorivaga

Ozotoceros bezoarticus

Pudu puda

Hydropotes inermis

Capreolus pygargus

Capreolus capreolus

Alces alces

Moschus moschiferus

Moschus fuscus

Moschus leucogaster

Moschus anhuiensis

Moschus berezovskii

Moschus chrysogaster

Moschus cupreus

Tetracerus quadricornis

Boselaphus tragocamelus

Tragelaphus strepsiceros

Tragelaphus scriptus

Tragelaphus spekii

Tragelaphus eurycerus

Tragelaphus derbianus

Tragelaphus oryx

Tragelaphus angasii

Tragelaphus imberbis

Pseudoryx nghetinhensis

Bos sauveli

Bos gaurus

Bos primigenius

Bos javanicus

Bison bonasus

Bos mutus

Bison bison

Bubalus mindorensis

Bubalus quarlesi

Bubalus depressicornis

Bubalus arnee

Syncerus caffer

Nesotragus moschatus

Neotragus batesi

Aepyceros melampus

Pelea capreolus

Redunca fulvorufula

Redunca redunca

Redunca arundinum

Kobus megaceros

Kobus leche

Kobus vardonii

Kobus kob

Kobus ellipsiprymnus

Procapra picticaudata

Procapra przewalskii

Procapra gutturosa

Ourebia ourebi

Raphicerus melanotis

Raphicerus sharpei

Raphicerus campestris

Madoqua guenther

i

Madoqua kirkii

Madoqua saltiana

Dorcatragus megalotis

Saiga tatarica

Nanger granti

Nanger soemmerringii

Nanger dama

Eudorcas thomsonii

Eudorcas rufifrons

Eudorcas albonotata

Eudorcas rufina

Gazella spekei

Gazella gazella

Gazella dorcas

Gazella saudiya

Gazella subgutturosa

Gazella bennettii

Gazella leptoceros

Gazella cuvier

i

Antilope cervicapra

Litocranius waller

i

Antidorcas marsupialis

Neotragus pygmaeus

Oreotragus oreotragus

Philantomba monticola

Philantomba walter

i

Philantomba maxwellii

Cephalophus zebra

Sylvicapra grimmia

Cephalophus spadix

Cephalophus silvicultor

Cephalophus jentinki

Cephalophus dorsalis

Cephalophus leucogaster

Cephalophus rufilatus

Cephalophus nigrifrons

Cephalophus natalensis

Cephalophus harveyi

Cephalophus niger

Cephalophus weynsi

Cephalophus ogilbyi

Cephalophus callipygus

Cephalophus adersi

Pantholops hodgsonii

Ovibos moschatus

Naemorhedus griseus

Naemorhedus goral

Naemorhedus caudatus

Naemorhedus baileyi

Capricornis swinhoei

Capricornis sumatraensis

Capricornis milneedwardsii

Capricornis thar

Capricornis crispus

Capricornis rubidus

Ovis nivicola

Ovis dalli

Ovis canadensis

Ovis orientalis

Ovis ammon

Nilgiritragus hylocrius

Hemitragus jemlahicus

Capra sibirica

Capra pyrenaica

Capra ibex

Capra walie

Capra nubiana

Capra cylindricornis

Capra caucasica

Capra falconer

i

Capra aegagrus

Pseudois nayaur

Budorcas taxicolor

Oreamnos americanus

Rupicapra rupicapra

Rupicapra pyrenaica

Arabitragus jayakar

i

Ammotragus lervia

Connochaetes taurinus

Connochaetes gnou

Damaliscus pygargus

Damaliscus lunatus

Beatragus hunter

i

Alcelaphus buselaphus

Hippotragus niger

Hippotragus leucophaeus

Hippotragus equinus

Oryx dammah

Oryx leucoryx

Oryx gazella

Oryx beisa

Addax nasomaculatus

−3.988 6.952 trait value

length=22.05

Hippopotam us amphibius Choeropsis liber iensis Ph yseter macrocephalus K ogia sima K ogia bre viceps Platanista gangetica Ber ardius bairdii Ber ardius ar n uxii Mesoplodon tr a v ersii Mesoplodon bidens Mesoplodon gr a yi Mesoplodon densirostr is Mesoplodon europaeus Mesoplodon hector i Mesoplodon car lhub bsi Mesoplodon la y ardii Mesoplodon mir us Hyperoodon planifrons Hyperoodon ampullatus Mesoplodon stejneger i Ziphius ca virostr is T asmacetus shepherdi P ontopor ia b lain villei Inia geoffrensis Lipotes v e xillif er Neophocaena phocaenoides Neophocaena asiaeor ientalis Phocoenoides dalli Phocoena phocoena Phocoena spinipinnis Phocoena sin us Phocoena dioptr ica Delphinapter us leucas Monodon monoceros Lagenorh ynchus acutus Lagenorh ynchus albirostr is Orcin us orca Orcaella heinsohni Orcaella bre virostr is Gr ampus gr iseus Pseudorca cr assidens P eponocephala electr a Globicephala melas Globicephala macrorh ynchus F eresa atten uata Steno bredanensis Sotalia guianensis Sotalia fluviatilis T ursiops tr uncatus Stenella atten uata Lagenodelphis hosei Stenella longirostr is Sousa chinensis T ursiops aduncus Stenella frontalis Stenella coer uleoalba Stenella clymene Delphin us delphis Delphin us capensis Lagenorh ynchus obscur us Lagenorh ynchus ob liquidens Lagenorh ynchus cr uciger Lagenorh ynchus austr alis Cephalorh ynchus hector i Cephalorh ynchus hea visidii Cephalorh ynchus eutropia Cephalorh ynchus commersonii Eubalaena glacialis Balaenopter a m usculus Balaenopter a edeni Balaenopter a borealis Balaenopter a om ur ai Balaenopter a ph ysalus Balaenopter a bonaerensis Mesoplodon per uvian us Lissodelphis peronii Lissodelphis borealis Balaena m ysticetus Eubalaena japonica Eubalaena austr alis Caperea marginata Megapter a no v aeangliae Eschr ichtius rob ustus Balaenopter a acutorostr ata Moschiola indica Moschiola meminna T r agulus kanchil T r agulus williamsoni T r agulus ja v anicus T r agulus napu T r agulus nigr icans Hy emoschus aquaticus Okapia johnstoni Gir aff a camelopardalis Antilocapr a amer icana Muntiacus vuquangensis Muntiacus roose v eltor um Muntiacus putaoensis Muntiacus tr uongsonensis Muntiacus montan us Muntiacus m untjak Muntiacus v aginalis Muntiacus cr inifrons Muntiacus f eae Muntiacus ree v esi Elaphodus cephalophus Dama mesopotamica Dama dama Rucer vus eldii Elaphur us da vidian us Rusa alfredi Cer vus nippon Cer vus elaphus Cer vus albirostr is Rusa unicolor Rusa timorensis Rucer vus schomb urgki Rucer vus duv aucelii Axis kuhlii Axis porcin us Axis axis Rangif er tar andus Pudu mephistophiles Mazama r ufina Odocoileus virginian us Odocoileus hemion us Mazama temama Mazama amer icana Mazama nana Mazama bororo Mazama pandor a Blastocer us dichotom us Mazama gouaz oubir a Hippocamelus bisulcus Hippocamelus antisensis Mazama nemor iv aga Oz otoceros bez oar ticus Pudu puda Hydropotes iner mis Capreolus p ygargus Capreolus capreolus Alces alces Moschus moschif er us Moschus fuscus Moschus leucogaster Moschus anhuiensis Moschus berez o vskii Moschus chr ysogaster Moschus cupreus T etr acer us quadr icor nis Boselaphus tr agocamelus T r agelaphus strepsiceros T r agelaphus scr iptus T r agelaphus spekii T r agelaphus eur ycer us T r agelaphus derbian us T r agelaphus or yx T r agelaphus angasii T r agelaphus imberbis Pseudor yx nghetinhensis Bos sauv eli Bos gaur us Bos pr imigenius Bos ja v anicus Bison bonasus Bos m utus Bison bison Bubalus mindorensis Bubalus quar lesi Bubalus depressicor nis Bubalus ar nee Syncer us caff er Nesotr agus moschatus Neotr agus batesi Aep yceros melampus P elea capreolus Redunca fulv or ufula Redunca redunca Redunca ar undin um K ob us megaceros K ob us leche K ob us v ardonii K ob us k ob K ob us ellipsipr ymn us Procapr a picticaudata Procapr a prz e w alskii Procapr a gutturosa Ourebia ourebi Raphicer us melanotis Raphicer us shar pei Raphicer us campestr is Madoqua guenther i Madoqua kir kii Madoqua saltiana Dorcatr agus megalotis Saiga tatar ica Nanger gr anti Nanger soemmerr ingii Nanger dama Eudorcas thomsonii Eudorcas r ufifrons Eudorcas albonotata Eudorcas r ufina Gaz ella spek ei Gaz ella gaz ella Gaz ella dorcas Gaz ella saudiy a Gaz ella subgutturosa Gaz ella bennettii Gaz ella leptoceros Gaz ella cuvier i Antilope cer vicapr a Litocr anius w aller i Antidorcas marsupialis Neotr agus p ygmaeus Oreotr agus oreotr agus Philantomba monticola Philantomba w alter i Philantomba maxw ellii Cephalophus z ebr a Sylvicapr a gr immia Cephalophus spadix Cephalophus silvicultor Cephalophus jentinki Cephalophus dorsalis Cephalophus leucogaster Cephalophus r ufilatus Cephalophus nigr ifrons Cephalophus natalensis Cephalophus har v e yi Cephalophus niger Cephalophus w e ynsi Cephalophus ogilb yi Cephalophus callip ygus Cephalophus adersi P antholops hodgsonii Ovibos moschatus Naemorhedus gr iseus Naemorhedus gor al Naemorhedus caudatus Naemorhedus baile yi Capr icor nis swinhoei Capr icor nis sumatr aensis Capr icor nis milneedw ardsii Capr icor nis thar Capr icor nis cr ispus Capr icor nis r ubidus Ovis nivicola Ovis dalli Ovis canadensis Ovis or ientalis Ovis ammon Nilgir itr agus h ylocr ius Hemitr agus jemlahicus Capr a sibir ica Capr a p yrenaica Capr a ibe x Capr a w alie Capr a n ubiana Capr a cylindr icor nis Capr a caucasica Capr a f alconer i Capr a aegagr us Pseudois na y aur Budorcas taxicolor Oreamnos amer ican us Rupicapr a r upicapr a Rupicapr a p yrenaica Ar abitr agus ja y akar i Ammotr agus ler via Connochaetes taur in us Connochaetes gnou Damaliscus p ygargus Damaliscus lunatus Beatr agus hunter i Alcelaphus b uselaphus Hippotr agus niger Hippotr agus leucophaeus Hippotr agus equin us Or yx dammah Or yx leucor yx Or yx gaz ella Or yx beisa Addax nasomaculatus

−3.988 6.952 trait value

length=22.05

Fast-slow continuum

Vulpes pallida

Vulpes velox

Vulpes lagopus

Vulpes corsac

Vulpes ferrilata

Vulpes vulpes

Vulpes rueppellii

Vulpes cana

Vulpes zerda

Vulpes chama

Vulpes macrotis

Urocyon littoralis

Urocyon cinereoargenteus

Otocyon megalotis

Nyctereutes procyonoides

Lycaon pictus

Dusicyon australis

Chrysocyon brachyurus

Canis mesomelas

Canis simensis

Canis latrans

Canis aureus

Canis lupus

Cuon alpinus

Canis rufus

Canis adustus

Speothos venaticus

Cerdocyon thous

Atelocynus microtis

Neomonachus tropicalis

Neomonachus schauinslandi

Monachus monachus

Mirounga leonina

Mirounga angustirostris

Lobodon carcinophaga

Leptonychotes weddellii

Ommatophoca rossii

Hydrurga leptonyx

Erignathus barbatus

Pagophilus groenlandicus

Histriophoca fasciata

Phoca vitulina

Phoca largha

Pusa sibirica

Pusa hispida

Pusa caspica

Halichoerus grypus

Cystophora cristata

Odobenus rosmarus

Callorhinus ursinus

Zalophus californianus

Zalophus wollebaeki

Zalophus japonicus

Eumetopias jubatus

Arctocephalus pusillus

Phocarctos hookeri

Neophoca cinerea

Arctocephalus townsendi

Arctocephalus philippii

Arctocephalus tropicalis

Arctocephalus gazella

Arctocephalus forsteri

Arctocephalus galapagoensis

Arctocephalus australis

Mydaus marchei

Mydaus javanensis

Spilogale gracilis

Spilogale angustifrons

Spilogale putorius

Mephitis mephitis

Mephitis macroura

Conepatus semistriatus

Conepatus chinga

Conepatus leuconotus

Potos flavus

Procyon cancrivorus

Procyon lotor

Bassariscus sumichrasti

Bassariscus astutus

Nasua nasua

Nasuella olivacea

Nasuella meridensis

Nasua narica

Bassaricyon gabbii

Bassaricyon alleni

Taxidea taxus

Meles meles

Meles leucurus

Meles anakuma

Arctonyx collaris

Mellivora capensis

Martes pennanti

Gulo gulo

Martes flavigula

Martes americana

Martes zibellina

Martes martes

Martes melampus

Martes foina

Eira barbara

Melogale moschata

Melogale personata

Mustela nudipes

Mustela strigidorsa

Mustela subpalmata

Mustela kathiah

Mustela erminea

Mustela nigripes

Mustela eversmanii

Mustela putorius

Mustela lutreola

Mustela sibirica

Mustela itatsi

Mustela altaica

Mustela nivalis

Neovison vison

Mustela felipei

Mustela africana

Mustela frenata

Vormela peregusna

Poecilogale albinucha

Ictonyx striatus

Galictis vittata

Lyncodon patagonicus

Galictis cuja

Pteronura brasiliensis

Lontra longicaudis

Lontra provocax

Lontra felina

Lontra canadensis

Enhydra lutris

Lutra sumatrana

Lutra lutra

Lutrogale perspicillata

Aonyx capensis

Ailurus fulgens

Ursus maritimus

Ursus arctos

Melursus ursinus

Ursus thibetanus

Ursus americanus

Helarctos malayanus

Tremarctos ornatus

Ailuropoda melanoleuca

−3.988 6.952 trait value

length=13.832

Hydrodamalis gigas

Trichechus manatus

Trichechus senegalensis

Trichechus inunguis

Dugong dugon

Loxodonta africana

Elephas maximus

Procavia capensis

Heterohyrax brucei

Dendrohyrax dorsalis

−3.988 6.952 trait value

length=32.156

Fast-slow ancestors
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icrochera albocoronata



Eupherusa exim
ia



Eupherusa cyanophrys



Eupherusa nigriventris



Eupherusa poliocerca



Chalybura urochrysia
Chalybura buffonii



Thalurania watertonii
Thalurania furcata



Thalurania ridgwayi



Thalurania colom
bica



Thalurania glaucopis
Klais guim



eti



Stephanoxis lalandi



Anthocephala floriceps



O
rthorhyncus cristatus



Cam
pylopterus phainopeplus



Cam
pylopterus hyperythrus



Cam
pylopterus villaviscensio



Cam
pylopterus falcatus



Cam
pylopterus duidae



Cam
pylopterus excellens



Cam
pylopterus rufus



Cam
pylopterus largipennis



Cam
pylopterus hem



ileucurus



Cam
pylopterus ensipennis



Cam
pylopterus curvipennis



Ram
phom



icron m
icrorhynchum



Ram
phom



icron dorsale
Lesbia nuna



Lesbia victoriae



Sappho sparganura



Polyonym
us caroli



O
reotrochilus leucopleurus



O
reotrochilus m



elanogaster



O
reotrochilus chim



borazo



O
reotrochilus adela



O
reotrochilus estella



M
etallura phoebe



M
etallura tyrianthina



M
etallura eupogon



M
etallura theresiae



M
etallura iracunda



M
etallura william



i



M
etallura baroni



M
etallura odom



ae



M
etallura aeneocauda



Chalcostigm
a olivaceum



O
reonym



pha nobilis



Chalcostigm
a herrani



Chalcostigm
a stanleyi



O
xypogon guerinii



Chalcostigm
a heteropogon



Chalcostigm
a ruficeps



O
pisthoprora euryptera



Aglaiocercus coelestis



Aglaiocercus berlepschi



Aglaiocercus kingi



Taphrolesbia griseiventris



Adelom
yia m



elanogenys



Heliangelus am
ethysticollis



Heliangelus viola



Heliangelus m
icraster



Heliangelus m
avors



Heliangelus exortis



Heliangelus strophianus



Heliangelus regalis



Phlogophilus hem
ileucurus



Phlogophilus harterti



Discosura longicaudus



Discosura letitiae



Discosura conversii



Discosura langsdorffi



Discosura popelairii



Lophornis adorabilis



Lophornis m
agnificus



Lophornis pavoninus



Lophornis brachylophus



Lophornis helenae



Lophornis gouldii



Lophornis stictolophus



Lophornis ornatus



Lophornis delattrei



Lophornis chalybeus



Sephanoides sephaniodes



Sephanoides fernandensis



Eriocnem
is alinae



Eriocnem
is luciani



Eriocnem
is cupreoventris



Eriocnem
is vestita



Eriocnem
is nigrivestis



Eriocnem
is godini



Eriocnem
is isabellae



Eriocnem
is m



osquera



Eriocnem
is m



irabilis



Eriocnem
is derbyi



Eriocnem
is glaucopoides



Haplophaedia lugens



Haplophaedia aureliae



Haplophaedia assim
ilis



Urosticte ruficrissa



Urosticte benjam
ini



O
creatus underwoodii



Boissonneaua jardini



Boissonneaua flavescens



Boissonneaua m
atthewsii



Pterophanes cyanopterus



Ensifera ensifera



Clytolaem
a rubricauda



Urochroa bougueri



Heliodoxa xanthogonys



Heliodoxa branickii



Heliodoxa gularis



Heliodoxa aurescens



Heliodoxa leadbeateri



Heliodoxa jacula



Heliodoxa im
peratrix



Heliodoxa rubinoides



Heliodoxa schreibersii



Coeligena torquata



Coeligena violifer



Coeligena iris



Coeligena lutetiae



Coeligena orina



Coeligena bonapartei



Coeligena helianthea



Coeligena phalerata



Coeligena coeligena



Coeligena prunellei



Coeligena wilsoni



Lafresnaya lafresnayi



Loddigesia m
irabilis



Aglaeactis castelnaudii



Aglaeactis pam
ela



Aglaeactis cupripennis



Aglaeactis aliciae



Chrysolam
pis m



osquitus



Augastes lum
achella



Augastes scutatus



Anthracothorax viridis



Eulam
pis holosericeus



Eulam
pis jugularis



Anthracothorax dom
inicus



Anthracothorax prevostii



Anthracothorax veraguensis



Anthracothorax viridigula



Anthracothorax nigricollis



Anthracothorax m
ango



Avocettula recurvirostris



Polytm
us theresiae



Polytm
us m



illeri



Polytm
us guainum



bi



Heliothryx barroti



Heliothryx auritus



Heliactin bilophus



Calothorax pulcher



Calothorax lucifer



Androdon aequatorialis



Colibri thalassinus



Colibri delphinae



Colibri coruscans



Colibri serrirostris



Schistes geoffroyi



Doryfera johannae



Doryfera ludovicae



Topaza pyra



Topaza pella



Florisuga fusca



Florisuga m
ellivora



Eutoxeres condam
ini



Eutoxeres aquila



Glaucis dohrnii



Ram
phodon naevius



Glaucis hirsutus



Glaucis aeneus



Anopetia gounellei



Threnetes leucurus



Threnetes niger



Threnetes ruckeri



Phaethornis syrm
atophorus



Phaethornis longirostris



Phaethornis m
alaris



Phaethornis superciliosus



Phaethornis rupurum
ii



Phaethornis yaruqui



Phaethornis guy



Phaethornis eurynom
e



Phaethornis subochraceus



Phaethornis squalidus



Phaethornis augusti



Phaethornis nattereri



Phaethornis pretrei



Phaethornis bourcieri



Phaethornis hispidus



Phaethornis philippii



Phaethornis koepckeae



Phaethornis idaliae



Phaethornis longuem
areus



Phaethornis striigularis



Phaethornis griseogularis



Phaethornis atrim
entalis



Phaethornis ruber



Phaethornis stuarti



Phaethornis anthophilus



Hirundapus cochinchinensis



Hirundapus celebensis



Hirundapus caudacutus



Hirundapus giganteus



Collocalia papuensis



Collocalia infuscata



Collocalia m
axim



a



Collocalia brevirostris



Collocalia salangana



Collocalia fuciphaga



Collocalia elaphra



Collocalia francica



Collocalia pelewensis



Schoutedenapus schoutedeni



Schoutedenapus myoptilus



Collocalia bartschi



Collocalia vanikorensis



Collocalia m
earnsi



Collocalia spodiopygia



Collocalia hirundinacea



Collocalia nuditarsus



Collocalia ocista



Collocalia whiteheadi



Collocalia terraereginae



Collocalia am
elis



Hydrochous gigas



Collocalia orientalis



Collocalia unicolor



Collocalia troglodytes



Collocalia leucophaea



Collocalia inquieta



Collocalia linchi



Collocalia esculenta



Panyptila cayennensis



Panyptila sanctihieronymi



Aeronautes andecolus



Aeronautes montivagus



Aeronautes saxatalis



Tachornis furcata



Tachornis phoenicobia



Tachornis squamata



Cypsiurus parvus



Cypsiurus balasiensis



Apus acuticauda



Apus batesi



Apus berliozi



Apus unicolor



Apus bradfieldi



Apus horus



Apus nipalensis



Apus affinis



Apus apus



Apus pacificus



Apus barbatus



Apus pallidus



Apus caffer



Apus niansae



Apus alexandri



Tachymarptis melba



Tachymarptis aequatorialis



Telacanthura ussheri



Telacanthura melanopygia



Rhaphidura leucopygialis



Rhaphidura sabini



Chaetura brachyura



Chaetura chapmani



Chaetura fumosa



Chaetura meridionalis



Chaetura vauxi



Chaetura egregia



Chaetura pelagica



Chaetura spinicaudus



Chaetura martinica



Chaetura viridipennis



Chaetura cinereiventris



Mearnsia novaeguineae



Mearnsia picina



Neafrapus boehmi



Neafrapus cassini



Zoonavena thomensis



Zoonavena sylvatica



Zoonavena grandidieri



Streptoprocne phelpsi



Streptoprocne zonaris



Streptoprocne biscutata



Streptoprocne rutila



Streptoprocne semicollaris



Cypseloides storeri



Cypseloides rothschildi



Cypseloides cherriei



Cypseloides senex



Cypseloides niger



Cypseloides lemosi



Cypseloides cryptus



Cypseloides fumigatus



Hemiprocne mystacea



Hemiprocne longipennis



Hemiprocne coronata



Hemiprocne comata



Nyctibius leucopterus



Nyctibius maculosus



Nyctibius griseus



Nyctibius jamaicensis



Nyctibius grandis



Nyctibius aethereus



Nyctibius bracteatus



Steatornis caripensis



Centropus milo



Centropus chalybeus



Centropus menbeki



Centropus ateralbus



Centropus chlororhynchus



Centropus unirufus



Centropus rectunguis



Centropus melanops



Centropus steerii



Centropus celebensis



Centropus nigrorufus



Centropus sinensis



Centropus bengalensis



Centropus viridis



Centropus grillii



Centropus violaceus



Centropus phasianinus



Centropus bernsteini



Centropus toulou



Centropus goliath



Centropus senegalensis



Centropus monachus



Centropus cupreicaudus



Centropus superciliosus



Centropus leucogaster



Centropus anselli



Scythrops novaehollandiae



Chrysococcyx caprius



Chrysococcyx klaas



Chrysococcyx cupreus



Chrysococcyx flavigularis



Chrysococcyx meyeri



Chrysococcyx minutillus



Chrysococcyx crassirostris



Chrysococcyx osculans



Chrysococcyx basalis



Chrysococcyx lucidus



Chrysococcyx ruficollis



Chrysococcyx xanthorhynchus



Chrysococcyx maculatus



Rhamphomantis megarhynchus



Caliechthrus leucolophus



Cuculus sparverioides



Cuculus varius



Cuculus fugax



Cuculus clamosus



Cuculus solitarius



Cuculus micropterus



Cuculus canorus



Cuculus vagans



Cuculus optatus



Cuculus saturatus



Cuculus rochii



Cuculus gularis



Cuculus poliocephalus



Cuculus crassirostris



Surniculus lugubris



Cercococcyx mechowi



Cercococcyx olivinus



Cercococcyx montanus



Cacomantis sonneratii



Cacomantis castaneiventris



Cacomantis passerinus



Cacomantis sepulcralis



Cacomantis flabelliformis



Cacomantis heinrichi



Cacomantis variolosus



Cacomantis merulinus



Cuculus pallidus



Eudynamys scolopaceus



Microdynamis parva



Eudynamys taitensis



Eudynamys orientalis



Eudynamys melanorhynchus



Pachycoccyx audeberti



Ceuthmochares aereus



Clamator coromandus



Clamator jacobinus



Clamator levaillantii



Clamator glandarius



Phaenicophaeus cumingi



Phaenicophaeus superciliosus



Phaenicophaeus calyorhynchus



Phaenicophaeus leschenaultii



Phaenicophaeus javanicus



Phaenicophaeus curvirostris



Phaenicophaeus diardi



Phaenicophaeus tristis



Phaenicophaeus viridirostris



Phaenicophaeus sumatranus



Phaenicophaeus pyrrhocephalus



Coccycua cinerea



Coccycua pumila



Coccycua minuta



Piaya melanogaster



Coccyzus americanus



Coccyzus euleri



Coccyzus melacoryphus



Coccyzus minor



Coccyzus ferrugineus



Piaya cayana



Coccyzus lansbergi



Coccyzus pluvialis



Coccyzus rufigularis



Coccyzus vetula



Coccyzus longirostris



Coccyzus vieilloti



Coccyzus merlini



Coccyzus erythropthalmus



Phaenicophaeus chlorophaeus



Carpococcyx radiatus



Carpococcyx viridis



Carpococcyx renauldi



Coua gigas



Coua serriana



Coua reynaudii



Coua cursor



Coua coquereli



Coua ruficeps



Coua caerulea



Coua cristata



Coua verreauxi



Tapera naevia



Dromococcyx phasianellus



Dromococcyx pavoninus



Morococcyx erythropygus



Neomorphus radiolosus



Neomorphus geoffroyi



Neomorphus pucheranii



Neomorphus rufipennis



Geococcyx californianus



Geococcyx velox



Crotophaga major



Crotophaga sulcirostris



Crotophaga ani



Guira guira



Corythaeola cristata



Crinifer zonurus



Crinifer piscator



Corythaixoides concolor



Corythaixoides personatus



Corythaixoides leucogaster



Ruwenzorornis johnstoni



Tauraco porphyreolophus



Tauraco schuetti



Tauraco schalowi



Tauraco hartlaubi



Tauraco ruspolii



Tauraco fischeri



Tauraco livingstonii



Tauraco corythaix



Tauraco leucotis



Tauraco leucolophus



Tauraco erythrolophus



Tauraco bannermani



Tauraco macrorhynchus



Tauraco persa



Musophaga violacea



Musophaga rossae



Eupodotis hartlaubii



Eupodotis melanogaster



Tetrax tetrax



Eupodotis humilis



Eupodotis vigorsii



Eupodotis rueppellii



Eupodotis gindiana



Eupodotis savilei



Eupodotis ruficrista



Eupodotis afra



Eupodotis afraoides



Eupodotis senegalensis



Eupodotis caerulescens



Houbaropsis bengalensis



Sypheotides indicus



Chlamydotis undulata



Otis tarda



Ardeotis arabs



Ardeotis nigriceps



Ardeotis australis



Ardeotis kori



Neotis ludwigii



Neotis denhami



Neotis heuglinii



Neotis nuba



Opisthocomus hoazin



Dryolimnas cuvieri



Porphyrio alleni



Porphyrio hochstetteri



Porphyrio porphyrio



Porphyrio martinica



Porphyrio flavirostris



Rallina tricolor



Rallina forbesi



Rallina rubra



Rallina eurizonoides



Rallina fasciata



Rallina leucospila



Rallina mayri



Rallina canningi



Laterallus exilis



Laterallus jamaicensis



Laterallus melanophaius



Laterallus xenopterus



Laterallus ruber



Laterallus levraudi



Laterallus albigularis



Laterallus spilonotus



Laterallus leucopyrrhus



Coturnicops notatus



Coturnicops noveboracensis



Coturnicops exquisitus



Crecopsis egregia



Aramides axillaris



Aramides ypecaha



Aramides wolfi



Aramides saracura



Aramides cajanea



Aramides mangle



Aramides calopterus



Pardirallus sanguinolentus



Pardirallus maculatus



Pardirallus nigricans



Himantornis haematopus



Amaurornis magnirostris



Amaurornis phoenicurus



Amaurornis olivacea



Amaurornis flavirostra



Amaurornis bicolor



Amaurornis isabellina



Amaurornis akool



Amaurornis moluccana



Amaurornis olivieri



Megacrex inepta
Crex crex



Neocrex colombiana



Neocrex erythrops



Gallirallus calayanensis



Gallirallus australis



Gallirallus rovianae



Gallirallus owstoni



Gallirallus philippensis



Gallirallus sylvestris



Gallirallus striatus



Gallirallus insignis



Gallirallus okinawae



Gallirallus torquatus



Rallus limicola



Rallus caerulescens



Rallus antarcticus



Rallus madagascariensis



Rallus aquaticus



Rallus elegans



Rallus longirostris



Rallus wetmorei



Rallus semiplumbeus



Habroptila wallacii



Eulabeornis castaneoventris



Porzana porzana



Porzana fusca



Porzana spiloptera



Gallinula ventralis



Lewinia pectoralis



Lewinia muelleri



Lewinia mirifica



Gallinula melanops



Gallinula mortierii



Porzana carolina



Canirallus oculeus



Canirallus kioloides



Porzana cinerea



Fulica caribaea



Gallinula nesiotis



Gallinula chloropus



Fulica rufifrons



Atlantisia rogersi



Micropygia schomburgkii



Gallinula tenebrosa



Fulica gigantea



Fulica armillata



Fulica cornuta
Fulica atra



Aramidopsis plateni



Fulica americana



Nesoclopeus woodfordi



Fulica ardesiaca



Porzana parva



Gallinula angulata
Fulica alai



Porzana paykullii



Gallinula silvestris



Fulica leucoptera



Amaurolimnas concolor



Rougetius rougetii



Porzana fluminea



Porzana atra



Aenigmatolimnas marginalis



Fulica cristata



Porzana flaviventer



Porzana tabuensis



Porzana albicollis



Porzana pusilla



Anurolimnas fasciatus



Anurolimnas castaneiceps



Anurolimnas viridis



Gymnocrex talaudensis



Gymnocrex rosenbergii



Gymnocrex plumbeiventris



Cyanolimnas cerverai



Gallicrex cinerea



Podica senegalensis



Heliopais personatus



Heliornis fulica



Sarothrura rufa



Sarothrura elegans



Sarothrura boehmi



Sarothrura watersi



Sarothrura pulchra



Sarothrura lugens



Sarothrura ayresi



Sarothrura insularis



Sarothrura affinis



Psophia crepitans



Psophia viridis



Psophia leucoptera



Aramus guarauna
Grus vipio



Grus rubicunda



Grus antigone



Grus canadensis



Grus paradisea
Grus virgo



Grus carunculatus



Grus americana



Grus nigricollis



Grus monacha
Grus grus



Grus japonensis



Grus leucogeranus



Balearica pavonina



Balearica regulorum



Turnix worcesteri



Turnix everetti



Turnix ocellatus



Turnix castanotus



Turnix sylvaticus



Turnix hottentottus
Turnix tanki



Turnix suscitator



Turnix melanogaster



Turnix maculosus



Turnix pyrrhothorax
Turnix olivii



Turnix varius



Turnix nigricollis
Turnix velox



Ortyxelos meiffrenii
Gygis alba



Procelsterna albivitta



Procelsterna cerulea
Sterna aleutica



Sterna anaethetus
Sterna lunata



Sterna fuscata



Sterna repressa



Sterna albifrons
Sterna nereis



Sterna balaenarum



Sterna superciliaris



Sterna antillarum
Sterna lorata



Sterna aurantia
Sterna nilotica



Sterna saundersi
Sterna caspia



Larosterna inca
Sterna forsteri



Sterna acuticauda



Sterna bernsteini
Sterna trudeaui



Sterna sumatrana
Sterna striata



Sterna dougallii
Sterna hirundo



Sterna vittata



Sterna hirundinacea



Sterna paradisaea
Sterna virgata



Sterna bengalensis
Sterna maxima



Sterna bergii
Sterna elegans



Sterna sandvicensis



Chlidonias hybrida
Chlidonias niger



Chlidonias leucopterus
Sterna albostriata
Phaetusa simplex



Anous minutus
Anous stolidus



Anous tenuirostris
Rynchops niger



Rynchops flavirostris



Rynchops albicollis
Larus philadelphia



Larus genei



Larus maculipennis
Larus serranus



Larus bulleri



Larus novaehollandiae
Larus ridibundus



Larus brunnicephalus
Larus hartlaubii



Larus cirrocephalus



Leucophaeus scoresbii
Larus modestus



Larus pipixcan
Larus fuliginosus



Larus atricilla
Larus relictus



Larus melanocephalus
Larus audouinii



Larus leucophthalmus
Larus hemprichii



Larus ichthyaetus
Larus atlanticus



Larus belcheri
Larus crassirostris



Larus canus
Larus delawarensis



Larus heermanni
Larus livens



Larus argentatus
Larus hyperboreus
Larus michahellis



Larus marinus
Larus armenicus



Larus fuscus
Larus dominicanus
Larus cachinnans



Larus thayeri
Larus glaucescens



Larus glaucoides
Larus californicus



Larus schistisagus
Larus occidentalis



Larus pacificus
Larus saundersi



Larus minutus
Pagophila eburneaXema sabini



Rissa tridactyla
Rissa brevirostris



Creagrus furcatus
Rhodostethia rosea



Catharacta maccormicki
Catharacta antarctica
Catharacta chilensis



Catharacta skua
Stercorarius pomarinus



Stercorarius longicaudus
Stercorarius parasiticus
Brachyramphus perdix



Brachyramphus marmoratus
Brachyramphus brevirostris



Cepphus carbo
Cepphus columbaCepphus grylle



Synthliboramphus antiquus



Synthliboramphus wumizusume
Synthliboramphus hypoleucus



Synthliboramphus craveriAlle alleAlca tordaUria aalgeUria lomvia
Ptychoramphus aleuticusAethia pusillaAethia psittaculaAethia pygmaeaAethia cristatella



Fratercula corniculataFratercula arctica
Fratercula cirrhata



Cerorhinca monocerataDromas ardeolaStiltia isabella
Glareola maldivarumGlareola nuchalisGlareola pratincola
Glareola nordmanniGlareola lacteaGlareola ocularisGlareola cinerea



Rhinoptilus africanus
Rhinoptilus bitorquatus



Cursorius coromandelicus
Cursorius somalensisCursorius rufusCursorius temminckiiCursorius cursorRhinoptilus cinctus



Rhinoptilus chalcopterusBartramia longicaudaNumenius arquataNumenius minutusNumenius tenuirostris
Numenius madagascariensisNumenius americanusNumenius phaeopusNumenius tahitiensisNumenius borealisXenus cinereusPhalaropus lobatusPhalaropus fulicariusSteganopus tricolorActitis hypoleucosActitis maculariusHeteroscelus brevipesHeteroscelus incanusTringa stagnatilisTringa totanusTringa glareolaTringa guttiferTringa erythropusTringa melanoleucaTringa nebulariaTringa flavipesCatoptrophorus semipalmatusTringa solitariaTringa ochropusScolopax miraScolopax rusticolaScolopax celebensisScolopax minorScolopax rochusseniiScolopax bukidnonensisScolopax saturataScolopax rosenbergiiGallinago imperialisGallinago undulataGallinago hardwickiiGallinago stricklandiiGallinago mediaGallinago megalaGallinago stenuraGallinago jamesoniGallinago paraguaiaeGallinago nigripennisGallinago nemoricolaGallinago gallinagoGallinago andinaGallinago nobilisGallinago macrodactylaGallinago solitariaCoenocorypha aucklandicaCoenocorypha pusillaLimnodromus scolopaceusLimnodromus griseusLimnodromus semipalmatusTryngites subruficollisCalidris bairdiiCalidris acuminataCalidris melanotosCalidris ptilocnemisCalidris maritimaCalidris alpinaCalidris ruficollisCalidris minutillaCalidris himantopusCalidris albaCalidris minutaCalidris fuscicollisCalidris mauriCalidris pusillaCalidris ferrugineaCalidris temminckiiCalidris subminutaLimicola falcinellusPhilomachus pugnaxCalidris canutusCalidris tenuirostrisAphriza virgataEurynorhynchus pygmeusArenaria interpresArenaria melanocephalaLimosa haemasticaLimosa fedoaLimosa limosaLimosa lapponicaLymnocryptes minimusRostratula australisRostratula benghalensisRostratula semicollaris
Hydrophasianus chirurgusJacana spinosaJacana jacana



Actophilornis albinucha
Actophilornis africanusMetopidius indicus



Microparra capensisIrediparra gallinaceaAttagis malouinusAttagis gayi
Thinocorus rumicivorus



Thinocorus orbignyianus
Pedionomus torquatus



Pluvianus aegyptius
Pluvialis dominicaPluvialis fulva
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Accipiter trivirgatus
Accipiter butleri
Accipiter m



elanoleucus
Accipiter castanilius
Accipiter erythrauchen
Accipiter poliogaster
Accipiter brachyurus
Busarellus nigricollis
G



eranospiza caerulescens
Ictinia m



ississippiensis
Ictinia plum



bea
H



elicolestes ham
atus
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us sociabilis
H



arpyhaliaetus solitarius
H



arpyhaliaetus coronatus
Buteogallus urubitinga
Buteogallus m



eridionalis
Leucopternis lacernulatus
Buteogallus gundlachii
Buteogallus aequinoctialis
Buteogallus anthracinus
Leucopternis schistaceus
Leucopternis plum



beus
Leucopternis princeps
Buteo albicaudatus
Buteo polyosom



a
G



eranoaetus m
elanoleucus



Leucopternis polionotus
Leucopternis albicollis
Buteo ventralis
Leucopternis occidentalis
Buteo nitidus
Buteo auguralis
Buteo ridgwayi
Buteo lineatus
Buteo solitarius
Buteo galapagoensis
Buteo swainsoni
Buteo brachyurus
Buteo albigula
Buteo albonotatus
Buteo rufinus
Buteo oreophilus
Buteo buteo
Buteo hem



ilasius
Buteo rufofuscus
Buteo augur
Buteo regalis
Buteo lagopus
Buteo jam



aicensis
Buteo platypterus
Leucopternis kuhli
Leucopternis m



elanops
Leucopternis sem



iplum
beus



Buteo m
agnirostris



Buteo leucorrhous
Buteo brachypterus
Parabuteo unicinctus
Butastur liventer
Butastur teesa
Butastur indicus
Butastur rufipennis
H



aliastur sphenurus
H



aliastur indus
M



ilvus m
ilvus



M
ilvus m



igrans
Ichthyophaga hum



ilis
Ichthyophaga ichthyaetus
H



aliaeetus vocifer
H



aliaeetus vociferoides
H



aliaeetus leucogaster
H



aliaeetus sanfordi
Haliaeetus pelagicus
Haliaeetus leucocephalus
Haliaeetus albicilla
Haliaeetus leucoryphus
Harpagus diodon
Harpagus bidentatus
Kaupifalco m



onogram
m



icus
Urotriorchis m



acrourus
M



elierax canorus
M



elierax poliopterus
M



elierax gabar
M



elierax m
etabates



Harpia harpyja
M



orphnus guianensis
Harpyopsis novaeguineae
M



acheiram
phus alcinus



Stephanoaetus coronatus
Lophotriorchis kienerii
Lophaetus occipitalis
Ictinaetus m



alayensis
Aquila pom



arina
Aquila clanga
Aquila hastata
Hieraaetus ayresii
Hieraaetus m



orphnoides
Hieraaetus pennatus
Hieraaetus weiskei
Aquila wahlbergi
Aquila heliaca
Aquila adalberti
Aquila rapax
Aquila nipalensis
Hieraaetus spilogaster
Aquila fasciatus
Aquila verreauxii
Aquila audax
Aquila gurneyi
Aquila chrysaetos
Aquila africanus
Polem



aetus bellicosus
Spizaetus m



elanoleucus
Spizaetus ornatus
Spizaetus isidori
Spizaetus tyrannus
Nisaetus nipalensis
Nisaetus bartelsi
Nisaetus alboniger
Nisaetus nanus
Nisaetus cirrhatus
Nisaetus philippensis
Nisaetus lanceolatus
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tus scops
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O
tus hartlaubi
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tus spilocephalus
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O
tus m
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G
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noglaux lawrencii



Bubo poensis
Bubo philippensis
Bubo sum



atranus
Bubo ascalaphus
Bubo bubo
Bubo capensis
Bubo bengalensis
Bubo corom



andus
Bubo africanus
Bubo scandiaca
Bubo leucostictus
Scotopelia peli
Scotopelia bouvieri



Scotopelia ussheri



Bubo virginianus
Bubo shelleyi
Bubo nipalensis
Bubo lacteus
Ketupa ketupu
Ketupa flavipes
Ketupa blakistoni



Ketupa zeylonensis



Strix varia
Strix nigrolineata
Strix hylophila
Strix virgata
Strix rufipes
Strix fulvescens
Strix occidentalis



Strix huhula
Strix uralensis
Strix aluco
Strix leptogram



m
ica



Strix ocellata
Strix seloputo
Strix chacoensis



Strix nebulosa
Strix woodfordii
Strix butleri
Strix albitarsis
Jubula lettii
Pulsatrix koeniswaldiana



Pulsatrix m
elanota



Pulsatrix perspicillata



Lophostrix cristata



O
tus m



indorensis



O
tus um
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O



tus beccarii
O



tus flam
m



eolus



O
tus m



anadensis



M
egascops guatem



alae



M
egascops ingens



M
egascops trichopsis



M
egascops koepckeae



M
egascops choliba



M
egascops m



arshalli



M
egascops albogularis



M
egascops petersoni



M
egascops hoyi



M
egascops roboratus



M
egascops cooperi



M
egascops sanctaecatarinae



M
egascops seductus



M
egascops kennicottii



M
egascops asio



M
egascops barbarus



M
egascops colom



bianus



M
egascops watsonii



M
egascops nudipes



M
egascops atricapilla



M
egascops clarkii



Asio capensis
Asio m



adagascariensis



Nesasio solom
onensis



Asio flam
m



eus



Asio stygius
Asio otus
Pseudoscops gram



m
icus



Pseudoscops clam
ator



Asio abyssinicus



O
tus leucotis



Ptilopsis granti



Athene noctua



Athene bram
a



Athene cunicularia



Heteroglaux blewitti



Surnia ulula
G



laucidium
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Glaucidium
 m



ooreorum



Glaucidium
 nubicola



Glaucidium
 capense



Glaucidium
 brodiei



Glaucidium
 perlatum



Glaucidium
 castanopterum



Glaucidium
 radiatum



Glaucidium
 castanonotum



Glaucidium
 m



inutissim
um



Glaucidium
 siju



Glaucidium
 gnom



a



Glaucidium
 hardyi



Glaucidium
 costaricanum



Glaucidium
 bolivianum



Glaucidium
 jardinii



Glaucidium
 sjostedti



Glaucidium
 griseiceps



Glaucidium
 nanum



Glaucidium
 peruanum



Glaucidium
 brasilianum



Glaucidium
 sanchezi



Glaucidium
 palm



arum



Glaucidium
 tephronotum



Glaucidium
 parkeri



Glaucidium
 passerinum



Aegolius funereus



Aegolius harrisii



Aegolius ridgwayi



Aegolius acadicus



M
icrathene whitneyi



Ninox rufa
Ninox affinis



Ninox strenua



Ninox variegata



Ninox jacquinoti



Ninox m
eeki



Ninox odiosa



Ninox philippensis



Ninox theom
acha



Ninox ios
Ninox sum



baensis



Ninox novaeseelandiae



Ninox squam
ipila



Ninox natalis



Ninox rudolfi



Ninox connivens



Ninox ochracea



Ninox superciliaris



Ninox punctulata



Ninox burhani



Ninox scutulata



Xenoglaux loweryi



Uroglaux dim
orpha



Tyto rosenbergii



Tyto aurantia



Tyto tenebricosa



Tyto inexspectata



Tyto novaehollandiae



Tyto longim
em



bris



Tyto capensis



Tyto alba
Tyto glaucops



Tyto nigrobrunnea



Tyto soum
agnei



Tyto m
anusi



Tyto sororcula



Phodilus prigoginei



Phodilus badius



Colius leucocephalus



Colius colius



Colius castanotus



Colius striatus



Urocolius indicus



Urocolius m
acrourus



Leptosomus discolor



Trogon m
esurus



Trogon elegans



Trogon collaris



Trogon aurantiiventris



Trogon personatus



Trogon m
exicanus



Trogon rufus



Trogon citreolus



Trogon m
elanocephalus



Trogon viridis



Trogon chionurus



Trogon bairdii



Trogon violaceus



Trogon surrucura



Trogon curucui



Trogon caligatus



Trogon clathratus



Trogon melanurus



Trogon massena



Trogon comptus



Priotelus roseigaster



Priotelus temnurus



Harpactes duvaucelii



Harpactes orrhophaeus



Harpactes wardi



Harpactes erythrocephalus



Harpactes whiteheadi



Harpactes ardens



Harpactes diardii



Harpactes kasumba



Harpactes fasciatus



Harpactes oreskios



Apaloderma vittatum



Apaloderma narina



Apaloderma aequatoriale



Euptilotis neoxenus



Apalharpactes mackloti



Apalharpactes reinwardtii



Pharomachrus mocinno



Pharomachrus auriceps



Pharomachrus pavoninus



Pharomachrus antisianus



Pharomachrus fulgidus



Anthracoceros marchei



Anthracoceros malayanus



Anthracoceros montani



Anthracoceros albirostris



Anthracoceros coronatus



Anorrhinus galeritus



Anorrhinus austeni



Anorrhinus tickelli



Rhinoplax vigil



Buceros bicornis



Buceros rhinoceros



Buceros hydrocorax



Tropicranus albocristatus



Ceratogymna atrata



Ceratogymna elata



Bycanistes bucinator



Bycanistes fistulator



Bycanistes albotibialis



Bycanistes brevis



Bycanistes cylindricus



Bycanistes subcylindricus



Ocyceros griseus



Ocyceros gingalensis



Ocyceros birostris



Aceros waldeni



Aceros comatus



Aceros leucocephalus



Aceros everetti



Aceros narcondami



Aceros nipalensis



Aceros plicatus



Aceros undulatus



Aceros cassidix



Aceros subruficollis



Penelopides panini



Penelopides mindorensis



Penelopides manillae



Penelopides exarhatus



Penelopides affinis



Aceros corrugatus



Tockus nasutus



Tockus pallidirostris



Tockus alboterminatus



Tockus deckeni



Tockus fasciatus



Tockus leucomelas



Tockus camurus



Tockus hartlaubi



Tockus flavirostris



Tockus hemprichii



Tockus bradfieldi



Tockus monteiri



Tockus erythrorhynchus



Bucorvus cafer



Bucorvus abyssinicus



Phoeniculus bollei



Phoeniculus castaneiceps



Phoeniculus damarensis



Phoeniculus purpureus



Phoeniculus somaliensis



Rhinopomastus cyanomelas



Rhinopomastus minor



Rhinopomastus aterrimus



Upupa epops



Todus mexicanus



Todus subulatus



Todus multicolor



Todus todus



Todus angustirostris



Momotus mexicanus



Momotus momota



Momotus aequatorialis



Baryphthengus ruficapillus



Aspatha gularis



Baryphthengus martii



Hylomanes momotula



Electron carinatum



Electron platyrhynchum



Eumomota superciliosa



Ceyx madagascariensis



Alcedo leucogaster



Alcedo cristata



Alcedo vintsioides



Ceyx pictus



Ceyx lecontei



Alcedo euryzona



Alcedo hercules



Alcedo meninting



Alcedo quadribrachys



Alcedo semitorquata



Alcedo atthis



Alcedo coerulescens



Caridonax fulgidus



Ceyx fallax



Alcedo pusilla



Alcedo azurea



Alcedo websteri



Ceyx erithaca



Ceyx lepidus



Alcedo argentata



Alcedo cyanopectus



Ceyx melanurus



Chloroceryle inda



Chloroceryle americana



Chloroceryle aenea



Chloroceryle amazona



Megaceryle torquata



Megaceryle alcyon



Megaceryle lugubris



Megaceryle maxima



Ceryle rudis



Lacedo pulchella



Halcyon albiventris



Halcyon cyanoventris



Halcyon pileata



Halcyon leucocephala



Halcyon senegaloides



Halcyon smyrnensis



Halcyon badia



Halcyon malimbica



Halcyon coromanda



Halcyon chelicuti



Halcyon senegalensis



Pelargopsis amauroptera



Pelargopsis melanorhyncha



Pelargopsis capensis



Actenoides monachus



Actenoides concretus



Actenoides hombroni



Actenoides princeps



Actenoides lindsayi



Actenoides bougainvillei



Syma megarhyncha



Syma torotoro



Todiramphus australasia



Todiramphus nigrocyaneus



Todiramphus leucopygius



Todiramphus gambieri



Todiramphus macleayii



Todiramphus tutus



Todiramphus chloris



Todiramphus sanctus



Todiramphus albonotatus



Todiramphus godeffroyi



Todiramphus funebris



Todiramphus pyrrhopygius



Todiramphus veneratus



Todiramphus cinnamominus



Todiramphus enigma



Todiramphus lazuli



Todiramphus diops



Todiramphus saurophaga



Todiramphus farquhari



Todiramphus winchelli



Cittura cyanotis



Tanysiptera danae



Tanysiptera hydrocharis



Tanysiptera sylvia



Tanysiptera nympha



Tanysiptera riedelii



Tanysiptera carolinae



Tanysiptera galatea



Tanysiptera ellioti



Clytoceyx rex



Dacelo tyro



Dacelo leachii



Dacelo novaeguineae



Dacelo gaudichaud



Melidora macrorrhina



Meropogon forsteni



Merops breweri



Merops nubicoides



Merops boehmi



Merops albicollis



Merops nubicus



Merops orientalis



Merops viridis



Merops leschenaulti



Merops superciliosus



Merops persicus



Merops philippinus



Merops apiaster



Merops ornatus



Merops malimbicus



Merops gularis



Merops muelleri



Merops hirundineus



Merops pusillus



Merops variegatus



Merops revoilii



Merops bullockoides



Merops bulocki



Nyctyornis athertoni



Nyctyornis amictus



Uratelornis chimaera



Atelornis crossleyi



Atelornis pittoides



Brachypteracias squamiger



Brachypteracias leptosomus



Coracias cyanogaster



Coracias benghalensis



Coracias caudatus



Coracias abyssinicus



Coracias garrulus



Coracias spatulatus



Coracias temminckii



Coracias naevia



Eurystomus glaucurus



Eurystomus orientalis



Eurystomus gularis



Eurystomus azureus



Ramphastos tucanus



Ramphastos ambiguus



Ramphastos sulfuratus



Ramphastos vitellinus



Ramphastos brevis



Ramphastos dicolorus



Ramphastos toco



Aulacorhynchus prasinus



Aulacorhynchus huallagae



Aulacorhynchus derbianus



Aulacorhynchus sulcatus



Aulacorhynchus haematopygus



Aulacorhynchus coeruleicinctis



Andigena laminirostris



Andigena hypoglauca



Andigena cucullata



Andigena nigrirostris



Selenidera spectabilis



Selenidera gouldii



Selenidera maculirostris



Selenidera reinwardtii



Selenidera piperivora



Selenidera nattereri



Pteroglossus pluricinctus



Pteroglossus castanotis



Pteroglossus torquatus



Pteroglossus azara



Pteroglossus aracari



Pteroglossus bailloni



Pteroglossus viridis



Pteroglossus inscriptus



Pteroglossus beauharnaesii



Pteroglossus bitorquatus



Semnornis ramphastinus



Semnornis frantzii



Capito hypoleucus



Capito quinticolor



Capito auratus



Capito niger



Capito maculicoronatus



Capito squamatus



Capito wallacei



Capito brunneipectus



Capito dayi



Capito aurovirens



Eubucco bourcierii



Eubucco tucinkae



Eubucco richardsoni



Eubucco versicolor



Lybius dubius



Lybius bidentatus



Tricholaema frontata



Tricholaema melanocephala



Lybius rolleti



Lybius melanopterus



Lybius rubrifacies



Tricholaema lacrymosa



Lybius leucocephalus



Lybius torquatus



Lybius vieilloti



Lybius minor



Lybius guifsobalito



Tricholaema diademata



Tricholaema leucomelas



Lybius chaplini



Tricholaema hirsuta



Lybius undatus



Pogoniulus subsulphureus



Pogoniulus coryphaeus



Pogoniulus simplex



Pogoniulus atroflavus



Pogoniulus chrysoconus



Pogoniulus pusillus



Pogoniulus scolopaceus



Pogoniulus leucomystax



Pogoniulus bilineatus



Stactolaema olivacea



Stactolaema whytii



Stactolaema leucotis



Gymnobucco peli



Gymnobucco sladeni



Gymnobucco calvus



Gymnobucco bonapartei



Stactolaema anchietae



Buccanodon duchaillui



Trachyphonus purpuratus



Trachyphonus margaritatus



Trachyphonus darnaudii



Trachyphonus erythrocephalus



Trachyphonus vaillantii



Megalaima faiostricta



Megalaima flavifrons



Psilopogon pyrolophus



Megalaima pulcherrima



Megalaima henricii



Megalaima virens



Megalaima mystacophanos



Megalaima incognita



Megalaima rafflesii



Megalaima lineata



Megalaima chrysopogon



Megalaima eximia



Megalaima australis



Megalaima monticola



Megalaima franklinii



Megalaima faber



Megalaima viridis



Megalaima zeylanica



Megalaima nuchalis



Megalaima oorti



Megalaima rubricapillus



Megalaima asiatica



Megalaima armillaris



Megalaima javensis



Megalaima corvina



Megalaima haemacephala



Megalaima lagrandieri



Calorhamphus fuliginosus



Indicator xanthonotus



Indicator exilis



Indicator minor



Indicator archipelagicus



Indicator willcocksi



Indicator maculatus



Indicator variegatus



Indicator indicator



Indicator pumilio



Indicator meliphilus



Prodotiscus zambesiae



Prodotiscus insignis



Prodotiscus regulus



Melignomon eisentrauti



Melignomon zenkeri



Melichneutes robustus



Hemicircus concretus



Hemicircus canente



Reinwardtipicus validus



Chrysocolaptes festivus



Chrysocolaptes lucidus



Blythipicus pyrrhotis



Blythipicus rubiginosus



Campephilus imperialis



Campephilus magellanicus



Campephilus principalis



Campephilus robustus



Campephilus leucopogon



Campephilus rubricollis



Campephilus melanoleucos



Campephilus gayaquilensis



Campephilus pollens



Campephilus guatemalensis



Campephilus haematogaster



Picus flavinucha



Picus mentalis



Picus mineaceus



Picus squamatus



Picus awokera



Picus viridis



Picus vaillantii



Picus canus



Picus erythropygius



Picus rabieri



Picus xanthopygaeus



Picus viridanus



Picus vittatus



Picus chlorolophus



Picus puniceus



Celeus brachyurus



Celeus torquatus



Meiglyptes jugularis



Meiglyptes tristis



Meiglyptes tukki



Dinopium javanense



Dinopium benghalense



Dinopium shorii



Dinopium rafflesii



Gecinulus viridis



Gecinulus grantia



Geocolaptes olivaceus



Campethera caroli



Campethera nivosa



Campethera mombassica



Campethera abingoni



Campethera notata



Campethera maculosa



Campethera tullbergi



Campethera nubica



Campethera cailliautii



Campethera bennettii



Campethera punctuligera



Celeus castaneus



Colaptes fernandinae



Colaptes campestris



Colaptes punctigula



Colaptes auricularis



Colaptes atricollis



Colaptes rubiginosus



Colaptes rivolii



Colaptes melanochloros



Colaptes rupicola



Colaptes pitius



Colaptes chrysoides



Colaptes auratus



Piculus leucolaemus



Piculus flavigula



Piculus chrysochloros



Piculus callopterus



Piculus litae
Piculus aurulentus



Piculus simplex



Celeus loricatus



Celeus grammicus



Celeus spectabilis



Celeus obrieni



Celeus flavus



Celeus lugubris



Celeus elegans



Celeus flavescens



Celeus undatus



Dryocopus hodgei



Dryocopus javensis



Dryocopus galeatus



Dryocopus martius



Dryocopus schulzi



Dryocopus lineatus



Dryocopus pileatus



Mulleripicus funebris



Mulleripicus pulverulentus



Mulleripicus fulvus



Picoides arcticus



Dendrocopos darjellensis



Picoides tridactylus



Picoides dorsalis



Dendrocopos maculatus



Dendrocopos cathpharius



Dendrocopos moluccensis



Dendrocopos assimilis



Dendrocopos himalayensis



Dendrocopos canicapillus



Dendrocopos dorae



Dendrocopos kizuki



Dendrocopos auriceps



Veniliornis chocoensis



Veniliornis passerinus



Veniliornis frontalis



Veniliornis sanguineus



Veniliornis dignus



Veniliornis maculifrons



Veniliornis nigriceps



Veniliornis affinis



Veniliornis callonotus



Veniliornis kirkii



Veniliornis cassini



Veniliornis spilogaster



Veniliornis lignarius



Veniliornis mixtus



Picoides villosus



Picoides albolarvatus



Picoides stricklandi



Picoides arizonae



Picoides fumigatus



Picoides borealis



Picoides nuttallii



Picoides scalaris



Picoides pubescens



Dendrocopos leucopterus



Dendrocopos minor



Dendrocopos temminckii



Dendrocopos macei



Dendrocopos atratus



Dendrocopos leucotos



Dendrocopos noguchii



Dendrocopos obsoletus



Dendrocopos syriacus



Dendrocopos major



Dendrocopos hyperythrus



Dendrocopos medius



Dendrocopos mahrattensis



Mesopicos goertae



Mesopicos griseocephalus



Thripias namaquus



Thripias pyrrhogaster



Thripias xantholophus



Mesopicos elliotii
Dendropicos stierlingi



Dendropicos fuscescens



Dendropicos elachus



Dendropicos abyssinicus



Dendropicos gabonensis



Dendropicos poecilolaemus



Sphyrapicus thyroideus



Sphyrapicus varius
Sphyrapicus ruber
Sphyrapicus nuchalis



Melanerpes striatus
Melanerpes uropygialis



Melanerpes carolinus



Melanerpes aurifrons



Melanerpes chrysauchen



Melanerpes pygmaeus



Melanerpes flavifrons
Melanerpes chrysogenys



Melanerpes superciliaris



Melanerpes cruentatus



Melanerpes hypopolius



Melanerpes rubricapillus



Melanerpes pulcher
Melanerpes pucherani
Melanerpes herminieri
Melanerpes portoricensis



Melanerpes lewis
Melanerpes erythrocephalus



Melanerpes candidus
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Tragelaphus spekii
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Cebus albifrons



Cebus kaapori



Cebus capucinus



Aotus zonalis



Aotus brumbacki



Aotus griseimembra



Aotus lemurinus



Aotus nancymaae



Aotus miconax



Aotus vociferans



Aotus trivirgatus



Aotus azarae



Aotus jorgehernandezi



Aotus nigriceps



Ateles geoffroyi



Ateles fusciceps



Ateles paniscus



Ateles hybridus



Ateles chamek



Ateles marginatus



Ateles belzebuth



Brachyteles hypoxanthus



Brachyteles arachnoides



Lagothrix poeppigii



Lagothrix lugens



Lagothrix cana



Lagothrix lagotricha



Oreonax flavicauda



Alouatta pigra



Alouatta palliata



Alouatta ululata



Alouatta belzebul



Alouatta guariba



Alouatta nigerrima



Alouatta caraya
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Alouatta sara



Alouatta macconnelli
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Symphalangus syndactylus



Hylobates pileatus
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Hylobates klossii



Hylobates albibarbis



Hylobates agilis



Nomascus nasutus



Nomascus hainanus



Nomascus leucogenys



Nomascus siki



Nomascus gabriellae



Nomascus concolor



Hoolock leuconedys



Hoolock hoolock



Pongo pygmaeus



Pongo abelii



Pan troglodytes



Pan paniscus



Homo sapiens



Gorilla gorilla



Gorilla beringei



Trachypithecus germaini



Trachypithecus auratus



Trachypithecus cristatus



Trachypithecus phayrei



Semnopithecus ajax



Trachypithecus barbei



Trachypithecus obscurus



Semnopithecus dussumieri



Trachypithecus francoisi



Trachypithecus delacouri



Trachypithecus poliocephalus



Trachypithecus laotum



Trachypithecus hatinhensis



Trachypithecus pileatus



Trachypithecus shortridgei



Trachypithecus vetulus



Semnopithecus entellus



Semnopithecus hypoleucos



Semnopithecus priam



Trachypithecus johnii



Semnopithecus hector



Semnopithecus schistaceus



Trachypithecus geei



Presbytis thomasi



Presbytis frontata



Presbytis chrysomelas



Presbytis natunae



Presbytis potenziani



Presbytis hosei



Presbytis siamensis



Presbytis rubicunda



Presbytis femoralis



Presbytis comata



Presbytis melalophos



Rhinopithecus strykeri



Rhinopithecus bieti



Rhinopithecus roxellana



Rhinopithecus brelichi



Rhinopithecus avunculus



Pygathrix nigripes



Pygathrix nemaeus



Pygathrix cinerea



Simias concolor



Nasalis larvatus



Procolobus verus



Colobus angolensis



Colobus vellerosus



Colobus satanas



Colobus guereza



Colobus polykomos



Macaca sylvanus



Macaca sinica



Macaca nigrescens



Macaca tonkeana



Macaca hecki



Macaca maura



Macaca ochreata



Macaca siberu



Macaca silenus



Macaca pagensis



Macaca nemestrina



Macaca leonina



Macaca munzala



Macaca radiata



Macaca assamensis



Macaca thibetana



Macaca mulatta



Macaca fuscata



Macaca nigra



Macaca cyclopis



Macaca arctoides



Macaca fascicularis



Lophocebus aterrimus



Cercocebus sanjei



Papio ursinus



Papio cynocephalus



Papio papio



Rungwecebus kipunji



Papio hamadryas



Papio anubis



Theropithecus gelada



Mandrillus sphinx



Mandrillus leucophaeus



Cercocebus atys



Lophocebus albigena



Cercocebus torquatus



Cercocebus galeritus



Cercocebus chrysogaster



Cercocebus agilis



Cercopithecus hamlyni



Cercopithecus neglectus



Cercopithecus diana



Cercopithecus mona



Cercopithecus campbelli



Erythrocebus patas



Cercopithecus sclateri



Cercopithecus dryas



Chlorocebus djamdjamensis



Chlorocebus tantalus



Chlorocebus cynosuros



Chlorocebus aethiops



Chlorocebus pygerythrus



Chlorocebus sabaeus



Cercopithecus cephus



Cercopithecus erythrotis



Cercopithecus ascanius



Cercopithecus petaurista



Cercopithecus erythrogaster



Cercopithecus mitis



Cercopithecus nictitans



Miopithecus talapoin



Miopithecus ogouensis



Allenopithecus nigroviridis



Ptilocercus lowii



Dendrogale murina



Tupaia montana



Tupaia javanica



Tupaia longipes



Tupaia glis



Tupaia nicobarica



Tupaia belangeri



Tupaia picta



Tupaia moellendorffi



Urogale everetti



Tupaia chrysogaster



Tupaia dorsalis



Tupaia minor



Tupaia splendidula



Tupaia tana



Tupaia palawanensis



Tupaia gracilis



Dendrogale melanura



Anathana ellioti



Galeopterus variegatus



Cynocephalus volans



Ochotona gloveri



Ochotona erythrotis



Ochotona syrinx



Ochotona collaris



Ochotona princeps



Ochotona argentata



Ochotona alpina



Ochotona turuchanensis



Ochotona hoffmanni



Ochotona hyperborea



Ochotona mantchurica



Ochotona coreana



Ochotona cansus



Ochotona dauurica



Ochotona curzoniae



Ochotona nubrica



Ochotona thibetana



Ochotona thomasi



Ochotona pusilla



Ochotona forresti



Ochotona koslowi



Ochotona rutila



Ochotona ladacensis



Ochotona iliensis



Ochotona roylei



Ochotona macrotis



Ochotona rufescens



Brachylagus idahoensis



Lepus peguensis



Lepus hainanus



Lepus europaeus



Lepus granatensis



Lepus yarkandensis



Lepus sinensis



Lepus mandshuricus



Lepus coreanus



Lepus timidus



Lepus arcticus



Lepus othus



Lepus fagani



Lepus tolai



Lepus castroviejoi



Lepus nigricollis



Lepus corsicanus



Lepus townsendii



Lepus capensis



Lepus comus



Lepus oiostolus



Lepus saxatilis



Lepus californicus



Lepus insularis



Lepus alleni



Lepus flavigularis



Lepus callotis



Lepus americanus



Lepus brachyurus



Oryctolagus cuniculus



Caprolagus hispidus



Lepus habessinicus



Lepus tibetanus



Pentalagus furnessi



Bunolagus monticularis



Lepus starcki



Sylvilagus dicei



Sylvilagus floridanus



Sylvilagus robustus



Sylvilagus brasiliensis



Sylvilagus varynaensis



Sylvilagus cognatus



Sylvilagus transitionalis



Sylvilagus obscurus



Sylvilagus bachmani



Sylvilagus palustris



Sylvilagus aquaticus



Sylvilagus insonus



Sylvilagus cunicularius



Sylvilagus mansuetus



Sylvilagus audubonii



Sylvilagus graysoni



Sylvilagus nuttallii



Prolagus sardus



Nesolagus timminsi



Nesolagus netscheri



Poelagus marjorita



Romerolagus diazi



Pronolagus saundersiae



Pronolagus rupestris



Pronolagus randensis



Pronolagus crassicaudatus
Glis glis



Chaetocauda sichuanensis



Glirulus japonicus



Selevinia betpakdalaensis



Myomimus personatus



Myomimus setzeri



Myomimus roachi



Eliomys melanurus



Eliomys quercinus



Eliomys munbyanus



Dryomys niethammeri



Dryomys laniger



Dryomys nitedula



Muscardinus avellanarius



Graphiurus nagtglasii



Graphiurus lorraineus



Graphiurus kelleni



Graphiurus angolensis



Graphiurus christyi



Graphiurus johnstoni



Graphiurus platyops



Graphiurus rupicola



Graphiurus monardi



Graphiurus surdus



Graphiurus crassicaudatus



Graphiurus microtis



Graphiurus ocularis



Graphiurus murinus



Aplodontia rufa



Ratufa macroura



Ratufa indica



Ratufa affinis



Ratufa bicolor



Sciurillus pusillus



Funambulus pennantii



Funambulus layardi



Funambulus sublineatus



Funambulus tristriatus



Funambulus palmarum



Dremomys pernyi



Dremomys gularis



Dremomys everetti



Dremomys pyrrhomerus



Dremomys rufigenis



Dremomys lokriah



Tamiops rodolphii



Tamiops swinhoei



Tamiops maritimus



Tamiops macclellandii



Nannosciurus melanotis



Rubrisciurus rubriventer



Prosciurillus weberi



Prosciurillus rosenbergii



Prosciurillus leucomus



Prosciurillus abstrusus
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Necromys lasiurus



Necromys benefactus



Necromys temchuki



Necromys lactens



Necromys amoenus



Necromys urichi



Podoxymys roraimae



Akodon surdus



Akodon mimus



Akodon simulator



Akodon varius



Akodon albiventer



Akodon aerosus



Akodon affinis



Akodon torques



Akodon orophilus



Akodon mollis



Akodon budini



Akodon siberiae



Akodon toba



Akodon molinae



Akodon dolores



Akodon dayi



Akodon iniscatus



Akodon pervalens



Akodon philipmyersi



Akodon lindberghi



Akodon reigi



Akodon paranaensis



Akodon mystax



Akodon montensis



Akodon cursor



Akodon juninensis



Akodon kofordi



Akodon fumeus



Akodon spegazzinii



Akodon boliviensis



Akodon sylvanus



Akodon subfuscus



Akodon lutescens



Akodon leucolimnaeus



Akodon azarae



Deltamys kempi



Akodon serrensis



Thaptomys nigrita



Oxymycterus hispidus



Oxymycterus hucucha



Oxymycterus hiska



Oxymycterus paramensis



Oxymycterus angularis



Oxymycterus quaestor



Oxymycterus roberti



Oxymycterus rufus



Oxymycterus josei



Oxymycterus inca



Oxymycterus caparoae



Oxymycterus nasutus



Oxymycterus dasytrichus



Oxymycterus akodontius



Oxymycterus delator



Oxymycterus amazonicus



Juscelinomys candango



Juscelinomys guaporensis



Juscelinomys huanchacae



Akodon neocenus



Rhipidomys wetzeli



Rhipidomys ochrogaster



Rhipidomys macconnelli



Rhipidomys gardneri



Rhipidomys leucodactylus



Rhipidomys modicus



Rhipidomys couesi



Rhipidomys austrinus



Rhipidomys venustus



Rhipidomys macrurus



Rhipidomys cariri



Rhipidomys fulviventer



Rhipidomys nitela



Rhipidomys emiliae



Rhipidomys caucensis



Rhipidomys mastacalis



Rhipidomys venezuelae



Rhipidomys latimanus



Thomasomys bombycinus



Thomasomys cinnameus



Thomasomys silvestris



Thomasomys vulcani



Thomasomys caudivarius



Thomasomys hudsoni



Thomasomys cinereiventer



Thomasomys daphne



Thomasomys erro



Thomasomys oreas



Thomasomys incanus



Thomasomys rosalinda



Thomasomys praetor



Thomasomys apeco



Thomasomys kalinowskii



Thomasomys cinereus



Thomasomys vestitus



Thomasomys aureus



Thomasomys monochromos



Thomasomys paramorum



Thomasomys ischyrus



Thomasomys baeops



Thomasomys hylophilus



Thomasomys eleusis



Thomasomys notatus



Thomasomys niveipes



Thomasomys ladewi



Thomasomys popayanus



Thomasomys ucucha



Thomasomys macrotis



Thomasomys gracilis



Thomasomys onkiro



Thomasomys pyrrhonotus



Thomasomys laniger



Thomasomys taczanowskii



Rhagomys longilingua



Chilomys instans



Aepeomys reigi



Aepeomys lugens



Scolomys ucayalensis



Scolomys melanops



Zygodontomys brunneus



Zygodontomys brevicauda



Megaoryzomys curioi



Hylaeamys perenensis



Hylaeamys oniscus



Hylaeamys acritus



Hylaeamys laticeps



Hylaeamys megacephalus



Hylaeamys tatei



Hylaeamys yunganus



Nephelomys devius



Nephelomys caracolus



Nephelomys keaysi



Mindomys hammondi



Nephelomys auriventer



Nephelomys meridensis



Nephelomys albigularis



Nephelomys levipes



Oecomys bicolor



Oecomys roberti



Oecomys superans



Oecomys speciosus



Oecomys trinitatis



Oecomys mamorae



Oecomys flavicans



Oecomys cleberi



Oecomys rutilus



Oecomys paricola



Oecomys auyantepui



Oecomys catherinae



Oecomys concolor



Oecomys phaeotis



Oecomys rex



Euryoryzomys emmonsae



Euryoryzomys legatus



Euryoryzomys macconnelli



Transandinomys talamancae



Transandinomys bolivaris



Euryoryzomys russatus



Euryoryzomys nitidus



Euryoryzomys lamia



Handleyomys intectus



Handleyomys alfaroi



Handleyomys rostratus



Handleyomys rhabdops



Handleyomys melanotis



Handleyomys chapmani



Handleyomys fuscatus



Handleyomys saturatior



Neacomys minutus



Microryzomys minutus



Microryzomys altissimus



Oreoryzomys balneator



Neacomys tenuipes



Neacomys paracou



Neacomys dubosti



Neacomys pictus



Neacomys guianae



Neacomys musseri



Neacomys spinosus



Oligoryzomys microtis



Oligoryzomys flavescens



Oligoryzomys fornesi



Oligoryzomys andinus



Oligoryzomys magellanicus



Oligoryzomys longicaudatus



Oligoryzomys moojeni



Oligoryzomys arenalis



Oligoryzomys fulvescens



Oligoryzomys vegetus



Oligoryzomys chacoensis



Oligoryzomys delticola



Oligoryzomys eliurus



Oligoryzomys rupestris



Oligoryzomys destructor



Oligoryzomys brendae



Oligoryzomys stramineus



Oligoryzomys victus



Oligoryzomys nigripes



Oligoryzomys griseolus



Microakodontomys transitorius



Holochilus brasiliensis



Holochilus chacarius



Holochilus sciureus



Pseudoryzomys simplex



Akodon sanctipaulensis



Amphinectomys savamis



Nectomys magdalenae



Nectomys apicalis



Nectomys palmipes



Nectomys rattus



Nectomys squamipes



Megalomys luciae



Megalomys desmarestii



Oryzomys dimidiatus



Oryzomys couesi



Oryzomys curasoae



Oryzomys palustris



Oryzomys gorgasi



Oryzomys nelsoni



Oryzomys antillarum



Noronhomys vespuccii



Pennatomys nivalis



Nesoryzomys fernandinae



Nesoryzomys swarthi



Nesoryzomys indefessus



Nesoryzomys darwini



Nesoryzomys narboroughi



Aegialomys xanthaeolus



Aegialomys galapagoensis



Sigmodontomys aphrastus



Sigmodontomys alfari



Melanomys robustulus



Melanomys zunigae



Melanomys caliginosus



Lundomys molitor



Cerradomys marinhus



Cerradomys maracajuensis



Cerradomys subflavus



Cerradomys scotti



Sooretamys angouya



Eremoryzomys polius



Neotomys ebriosus



Euneomys fossor



Euneomys petersoni



Euneomys chinchilloides



Euneomys mordax



Irenomys tarsalis



Andinomys edax



Punomys lemminus



Punomys kofordi



Rhagomys rufescens



Delomys sublineatus



Delomys dorsalis



Delomys collinus



Calomys musculinus



Calomys sorellus



Calomys lepidus



Calomys fecundus



Calomys venustus



Calomys callosus



Calomys tocantinsi



Calomys callidus



Calomys expulsus



Calomys tener



Calomys laucha



Calomys boliviae



Calomys hummelincki



Phyllotis anitae



Phyllotis osilae



Phyllotis amicus



Phyllotis definitus



Phyllotis andium



Phyllotis darwini



Phyllotis magister



Phyllotis limatus



Phyllotis caprinus



Phyllotis osgoodi



Phyllotis bonariensis



Phyllotis xanthopygus



Galenomys garleppi



Auliscomys sublimis



Auliscomys pictus



Auliscomys boliviensis



Phyllotis haggardi



Loxodontomys pikumche



Loxodontomys micropus



Tapecomys primus



Phyllotis wolffsohni



Salinomys delicatus



Andalgalomys pearsoni



Andalgalomys olrogi



Graomys centralis



Graomys griseoflavus



Graomys edithae



Graomys domorum



Akodon oenos



Eligmodontia morgani



Eligmodontia puerulus



Eligmodontia moreni



Eligmodontia typus



Wiedomys pyrrhorhinos



Wiedomys cerradensis



Juliomys rimofrons



Juliomys pictipes



Chelemys macronyx



Pearsonomys annectens



Geoxus valdivianus



Notiomys edwardsii



Chelemys megalonyx



Chelemys delfini



Abrothrix lanosus



Abrothrix sanborni



Abrothrix longipilis



Abrothrix jelskii



Abrothrix olivaceus



Abrothrix andinus



Pedetes surdaster



Pedetes capensis



Zenkerella insignis



Idiurus zenkeri



Idiurus macrotis



Anomalurus derbianus



Anomalurus pelii



Anomalurus pusillus



Anomalurus beecrofti



Rhyncholestes raphanurus



Lestoros inca



Caenolestes fuliginosus



Caenolestes sangay



Caenolestes condorensis



Caenolestes caniventer



Caenolestes convelatus



Glironia venusta



Hyladelphys kalinowskii



Tlacuatzin canescens



Marmosa andersoni



Marmosa lepida



Marmosa regina



Marmosa constantiae



Marmosa alstoni



Marmosa demerarae



Marmosa quichua



Marmosa paraguayanus



Marmosa tyleriana



Marmosa murina



Marmosa xerophila



Marmosa mexicana



Marmosa robinsoni



Marmosa phaea



Marmosa rubra



Monodelphis emiliae



Monodelphis kunsi



Monodelphis reigi



Monodelphis adusta



Monodelphis peruviana



Monodelphis handleyi



Monodelphis osgoodi



Monodelphis ronaldi



Monodelphis domestica



Monodelphis glirina



Monodelphis palliolata



Monodelphis brevicaudata



Monodelphis scalops



Monodelphis dimidiata



Monodelphis americana



Monodelphis iheringi



Marmosops fuscatus



Marmosops invictus



Marmosops juninensis



Marmosops handleyi



Marmosops paulensis



Marmosops incanus



Marmosops creightoni



Marmosops impavidus



Marmosops noctivagus



Marmosops ocellatus



Marmosops cracens



Marmosops pakaraimae



Marmosops pinheiroi



Marmosops bishopi



Marmosops neblina



Marmosops parvidens



Gracilinanus aceramarcae



Gracilinanus dryas



Gracilinanus agilis



Gracilinanus microtarsus



Gracilinanus emiliae



Gracilinanus marica



Thylamys tatei



Thylamys elegans



Thylamys pallidior



Thylamys citellus



Thylamys pulchellus



Thylamys pusillus



Thylamys macrurus



Thylamys cinderella



Thylamys fenestrae



Thylamys venustus



Thylamys karimii



Thylamys velutinus



Lestodelphys halli



Chacodelphys formosa



Cryptonanus unduaviensis



Cryptonanus agricolai



Cryptonanus chacoensis



Cryptonanus ignitus



Cryptonanus guahybae



Metachirus nudicaudatus



Lutreolina massoia



Lutreolina crassicaudata



Didelphis virginiana



Didelphis marsupialis



Didelphis aurita



Didelphis pernigra



Didelphis imperfecta



Didelphis albiventris



Philander mondolfii



Philander deltae



Philander andersoni



Philander opossum



Philander mcilhennyi



Philander olrogi



Philander frenatus



Chironectes minimus



Caluromys philander



Caluromys lanatus



Caluromys derbianus



Caluromysiops irrupta



Dromiciops gliroides



Notoryctes typhlops



Notoryctes caurinus



Macrotis leucura



Macrotis lagotis



Perameles gunnii



Perameles nasuta



Perameles bougainville



Perameles eremiana



Isoodon macrourus



Isoodon obesulus



Isoodon auratus



Rhynchomeles prattorum



Peroryctes raffrayana



Peroryctes broadbenti



Echymipera clara



Echymipera davidi



Echymipera rufescens



Echymipera echinista



Echymipera kalubu



Microperoryctes longicauda



Microperoryctes murina



Microperoryctes papuensis



Microperoryctes aplini



Myrmecobius fasciatus



Thylacinus cynocephalus



Ningaui yvonneae



Ningaui timealeyi



Ningaui ridei



Sminthopsis crassicaudata



Sminthopsis douglasi



Sminthopsis macroura



Sminthopsis virginiae



Sminthopsis longicaudata



Sminthopsis dolichura



Sminthopsis leucopus



Sminthopsis gilberti



Sminthopsis murina



Sminthopsis archeri



Sminthopsis butleri



Sminthopsis bindi



Sminthopsis aitkeni



Sminthopsis griseoventer



Sminthopsis fuliginosus



Sminthopsis hirtipes



Sminthopsis granulipes



Sminthopsis psammophila



Chaeropus ecaudatus



Sminthopsis ooldea



Sminthopsis youngsoni



Antechinomys laniger



Planigale ingrami



Planigale novaeguineae



Planigale tenuirostris



Planigale gilesi



Planigale maculata



Murexia melanurus



Murexia naso
Murexia longicaudata



Murexia rothschildi



Murexia habbema



Phascogale tapoatafa



Phascogale pirata



Phascogale calura



Antechinus subtropicus



Antechinus minimus



Antechinus swainsonii



Antechinus leo



Antechinus bellus



Antechinus flavipes



Antechinus godmani



Antechinus agilis



Antechinus adustus



Antechinus stuartii



Pseudantechinus woolleyae



Pseudantechinus roryi



Pseudantechinus mimulus



Pseudantechinus macdonnellensis



Pseudantechinus bilarni



Phascolosorex dorsalis



Phascolosorex doriae



Neophascogale lorentzii



Dasyurus hallucatus



Sarcophilus harrisii



Dasyurus maculatus



Dasyurus viverrinus



Dasyurus spartacus



Dasyurus geoffroii



Dasyurus albopunctatus



Parantechinus apicalis



Pseudantechinus ningbing



Myoictis wallacei



Myoictis wavicus
Myoictis melas
Myoictis leucura
Dasyuroides byrnei



Dasykaluta rosamondae



Dasycercus cristicauda



Dasycercus blythi



Phascolarctos cinereus



Vombatus ursinus



Lasiorhinus latifrons



Lasiorhinus krefftii



Cercartetus nanus



Cercartetus lepidus



Cercartetus concinnus



Cercartetus caudatus



Burramys parvus
Wyulda squamicaudata



Trichosurus vulpecula



Trichosurus cunninghami



Trichosurus caninus



Spilocuscus wilsoni



Spilocuscus maculatus



Spilocuscus rufoniger



Spilocuscus papuensis



Spilocuscus kraemeri



Strigocuscus pelengensis



Phalanger lullulae
Phalanger gymnotis
Phalanger rothschildi



Phalanger ornatus
Phalanger alexandrae



Phalanger matanim
Phalanger matabiru
Phalanger mimicus
Phalanger carmelitae



Phalanger orientalis
Phalanger intercastellanus



Phalanger sericeus
Phalanger vestitus
Strigocuscus celebensis



Ailurops ursinus
Ailurops melanotis
Hypsiprymnodon moschatus



Lagostrophus fasciatus



Dendrolagus inustus
Dendrolagus mayri
Onychogalea unguifera
Dendrolagus mbaiso
Onychogalea fraenata
Thylogale thetis
Thylogale stigmatica
Thylogale brunii
Thylogale calabyi
Thylogale lanatus
Thylogale browni
Thylogale billardierii
Petrogale persephone
Petrogale burbidgei
Petrogale concinna
Petrogale brachyotis
Petrogale rothschildi
Petrogale godmani
Petrogale purpureicollis
Petrogale coenensis
Petrogale lateralis
Petrogale penicillata
Petrogale herberti
Petrogale sharmani
Petrogale mareeba
Petrogale inornata
Petrogale assimilis
Petrogale xanthopus
Dendrolagus pulcherrimus
Dendrolagus lumholtzi
Dendrolagus bennettianus
Dendrolagus dorianus
Dendrolagus scottae
Dendrolagus ursinus
Onychogalea lunata
Dendrolagus spadix
Dendrolagus notatus
Dendrolagus goodfellowi
Dendrolagus matschiei
Dorcopsis hageni
Dorcopsis luctuosa
Dorcopsulus vanheurni
Dorcopsulus macleayi
Dorcopsis atrata
Dorcopsis muelleri
Wallabia bicolor
Macropus irma
Macropus parma
Macropus parryi
Macropus bernardus
Macropus dorsalis
Macropus eugenii
Macropus agilis
Macropus rufogriseus
Macropus robustus
Macropus antilopinus
Macropus greyi
Macropus rufus
Macropus giganteus
Macropus fuliginosus
Lagorchestes conspicillatus
Lagorchestes leporides
Lagorchestes hirsutus
Lagorchestes asomatus
Dendrolagus stellarum
Setonix brachyurus
Potorous longipes
Potorous tridactylus
Potorous platyopsPotorous gilbertiiBettongia gaimardi
Bettongia tropicaBettongia penicillataBettongia lesueurBettongia pusillaCaloprymnus campestris
Aepyprymnus rufescens
Tarsipes rostratusPseudochirops archeriPetropseudes dahliPseudochirops coronatus
Pseudochirops cupreusPseudochirops albertisiiPseudochirops corinnaePseudochirulus schlegeliPseudochirulus herbertensisPseudochirulus mayeriPseudochirulus larvatusPseudochirulus caroliPseudochirulus forbesiPseudochirulus cinereusPseudochirulus canescensPseudocheirus peregrinusPseudocheirus occidentalisPetauroides volansHemibelideus lemuroidesPetaurus brevicepsPetaurus biacensisPetaurus gracilisPetaurus norfolcensisPetaurus abidiPetaurus australisGymnobelideus leadbeateriDactylopsila trivirgataDactylopsila tateiDactylopsila megaluraDactylonax palpatorDistoechurus pennatusAcrobates pygmaeus
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