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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


[image: ]


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.
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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.

























[image: ]

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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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 hector

i

Mesoplodon carlhubbsi

Mesoplodon layardii

Mesoplodon mirus

Hyperoodon planifrons

Hyperoodon ampullatus

Mesoplodon stejneger

i

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 hector

i

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 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
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−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
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