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Science is not, despite how it is often portrayed,  
about absolute truths. It is about developing an  

understanding of the world, making predictions,  
and then testing these predictions. 

Brian Schmidt  
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Abstract 

Animal reproductive phenology varies from strongly seasonal to non-seasonal, sometimes among 

closely related or sympatric species. While the extent of reproductive seasonality is often 

attributed to environmental seasonality, this fails to explain many cases of non-seasonal breeding 

in seasonal environments. We investigated the evolutionary determinants of non-seasonal 

breeding in a wild primate, the chacma baboon (Papio ursinus), living in a seasonal environment 

with high climatic unpredictability. We tested three hypotheses proposing that non-seasonal 

breeding has evolved in response to (1) climatic unpredictability, (2) reproductive competition 

between females favoring birth asynchrony, and (3) individual, rank-dependent variations in 

optimal reproductive timing. We found strong support for an effect of reproductive asynchrony 

modulated by rank: (i) birth synchrony is costly to subordinate females, lengthening their 

interbirth intervals, (ii) females alter their reproductive timings (fertility periods and conceptions) 

in relation to previous conceptions in the group, and (iii) the reported effect of birth synchrony 

on interbirth intervals weakens the intensity of reproductive seasonality at the population level. 

This study emphasizes the importance of sociality in mediating the evolution of reproductive 

phenology in group-living organisms, a result of broad significance for understanding key 

demographic parameters driving population responses to increasing climatic fluctuations. 

 

Keywords: Primate, reproductive seasonality, reproductive phenology, reproductive suppression, 

paternal care, female-female competition. 

  

















CHAPITRE 1 : APPROCHE POPULATIONNELLE 

46 
 

Statistical analyses 

We tested our three hypotheses about the causes of non-seasonal breeding in a series of 

four models (Table 1). Models 1 and 2 tested our hypotheses in relation to their effects on female 

fitness, using two measures: IBI and infant mortality, respectively. Models 3 and 4 tested our 

hypotheses in relation to their effects on female reproductive timings, again using two measures: 

the timing of cycle resumption and probability of conception, respectively.  

Models 1 and 2 

For Model 1, exploring the length of the IBI following the birth of an infant (in days), we 

ran a linear mixed model (LMM), while for Model 2, exploring the probability of infant mortality 

before weaning (i.e. before 550 days), we ran a generalized linear mixed model (GLMM) with a 

binomial error structure (see also Supplement, Section S3). The identity of the female/mother 

was included as a random effect to control for the non-independence of observations of the same 

female/mother. Both models comprised the following fixed effects.  

First, to test our hypotheses, we included : (i) non-seasonal environmental variation 

(NDVI_NS). Under the non-seasonal environment hypothesis (H1), female reproductive 

performance should be highly sensitive to non-seasonal environmental variations in an 

environment with important between-year fluctuations of rainfall and food availability. 

Therefore, we expected females to have longer IBIs and higher offspring mortality before weaning 

when monthly food availability was lower than average for those months (i.e. accounting for 

seasonal variation). We estimated the non-seasonal environmental variation using the NDVI_NS 

variable described above. We averaged NDVI_NS across the whole period spanning the IBI for 

Model 1, and from conception to 550 days of age (for live infants) or to death (for dead infants) 

for Model 2. (ii) Reproductive synchrony. Under the asynchrony hypothesis (H2), we expected that 

when reproductive synchrony increased, IBI would be longer and infant survival would be lower. 

In both models, we considered as a proxy of reproductive synchrony the number of infants born 

in the same group, in a given time window of variable length around the birth of the focal infant. 

We computed the number of infants born x months before, x months after, and x months 

surrounding the birth of the focal infant, where x = 1, 2, 4 = or 6 months for a total of 12 variables. 

We identified the best of these twelve variables as the one minimizing the AIC of a model including 

only this fixed effect (but controlling for all random effects) for each of our two response variables. 

We then incorporated this best-synchrony variable, which was the number of infants born in the 
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environmental variation for each of our four measures of reproduction: IBI (Table 2), infant 

survival (Table 3), the timing of cycle resumption (Tables 4), and the probability of conceptions 

(Table 5). However, we did find support for rank-related variation in reproductive seasonality in 

relation to reproductive synchrony (H3b), tested by interactions between rank and synchrony, in 

three of our four measures: IBI (Table 2), the timing of cycle resumption (Table 4) and the 

probability of conception (Table 5); but such effects were not seen on infant survival (Table 3). 

We will consider each of these three observed effects in turn. Firstly, subordinate females 

experienced longer IBIs when more infants were born in the group in the four months surrounding 

their parturition; this effect was not detectable for high-ranking females (Table 2, Figure 3A). 

Secondly, lower-ranking females were less likely to resume cycling when there had been more 

conceptions over the past 6 months, whereas higher-ranking females were unaffected (Table 4, 

Figure 3B). More precisely, and as for conceptions, we found that conceptions occurring before 

(over the past 2, 4 or 6 months) better explain cycle resumption probabilities than conceptions 

occurring soon before (1 month), around or after the focal cycle resumption (Figure 2B). Thirdly, 

subordinate females were more likely to conceive when there had been more conceptions in the 

group over the past 4 months, and this pattern was less pronounced in dominant females (Table 

5, Figure 3C).  

 Finally, we designed a set of simple simulations in order to link observed patterns of 

behavior to demography, by examining how the results of our models, and specifically the rank-

related influence of reproductive synchrony on IBI, affects emerging patterns of reproductive 

seasonality at the population-level (Supplement, Section S5, Figure S3). We did not examine 

separately the contrasting effects of reproductive synchrony on individual cycling resumption and 

probability of conception, because variation in IBI length is generated by variation in both the 

timing to cycling resumption post-birth and the number of cycles to conception (Gesquiere et al. 

2017), and is thus not independent from these effects. We found that the negative, rank-related 

effect of reproductive synchrony on IBI length translates into a weakened intensity of 

reproductive seasonality at the population level, although the magnitude of the effect remains 

modest for populations exhibiting low reproductive seasonality as in Tsaobis (Supplement, Figure 

S3). Nevertheless, the effect size increases when the intensity of reproductive seasonality 

increases (Supplement, Figure S4). 
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(Baniel et al. 2017). At the ultimate level, females likely adopt competitive tactics to minimize the 

number of other females with whom they will have to share paternal care in a polygynous mating 

system, where the alpha male sires nearly 70% of offspring born in the group (Tsaobis: Huchard 

et al. 2010; other baboons: Alberts 2012). Such an interpretation is strengthened by recent 

evidence that pregnant and lactating females aggressively target cycling females who mate with 

the father of their offspring, presumably in an attempt to delay the birth of a paternal half-sibling 

(Baniel et al. 2018b). Paternal care in baboon societies increases offspring survival and growth 

(Charpentier et al. 2008) through several mechanisms, including protection against infanticide 

(Huchard et al. 2010; Palombit 2012; Palombit 2003; Palombit et al. 1997), aggression from 

conspecifics (Lemasson et al. 2008; Nguyen et al. 2009), and increased access to food during 

weaning (Huchard et al. 2012).  

More generally, although fitness costs of synchronous births have been reported in 

several species, including social primates like yellow baboons (Wasser and Starling 1988) and 

bonnet macaques (Silk 1989), cooperative breeders such as meerkats and banded mongooses 

(Clutton-Brock et al. 2001; Nichols et al. 2012), and polygynous birds where females compete over 

paternal care (Yasukawa et al. 1990, 1993; Slagsvold and Lifjeldt 1994), their consequences for 

patterns of seasonal reproduction have never been established at the population level. Our study 

provides the first empirical evidence that reproductive competition at the individual level may 

alter reproductive phenology at the population level.  

Weak support for the non-seasonal environment hypothesis (H1) and no support 
for a rank-mediated response to seasonal and non-seasonal environmental 
variations (H3a) 

Periods of unusual food scarcity (beyond the seasonal norm) increased offspring mortality 

before weaning. Food scarcity is known to negatively impact offspring survival before weaning in 

baboon and other primate populations (Altmann et al. 1977; Cheney et al. 2004; Kleindorfer and 

Wasser 2004; Gogarten et al. 2012; Campos et al. 2020). Nonetheless, these studies did not 

disentangle predictable/seasonal from unpredictable/non-seasonal environmental variation, 

whereas our results show that when infants face harsher periods in early life than usual (i.e. lower 

than the yearly average), they are less likely to survive. Extreme climatic conditions, including 

severe droughts, become more frequent with climate change (Easterling et al. 2000; Dai 2013), 

and our results confirm, in addition to other studies (Wiederholt and Post 2011; Korstjens and 
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Tables 

Table 1: Models and predictions of each fixed effect depending on the hypothesis tested. We indicated with a black and bold writing the predictions supported by our results, and with a grey 
writing the predictions not supported by our results. We used a darker grey and added an asterisk in cases where we found mixed support for the corresponding prediction, which depends on 
the proposed interpretation (see Discussion).  

 

Hypothesis 

Fitness effects Timing effects 

 Model 1 Model 2 Model 3 Model 4 

 IBI Infant survival Cycling resumption Conception 

H1 

Non-seasonal environmental variation: 

Unpredictable environmental variation leads 
females to retain a flexible reproductive schedule 
that responds opportunistically to better 
environmental conditions 

Longer when food is 
scarce Lower when food is scarce  Less likely when food is 

scarce  
Less likely when food is 
scarce  

H2 

Reproductive synchrony: 

Females avoid simultaneous reproduction to 
reduce competition for mates, paternal care or 
ecological resources 

Longer when female 
synchrony is higher 

Lower when female 
synchrony is higher  

Less likely when synchrony 
is higher  

Less likely when synchrony 
is higher *  

H3a 

Rank*environment effects: 

Subordinate females experience more restricted 
resource access during the lean season 

Negative effects of food 
scarcity on IBI greater for 
subordinate females 

Negative effects of food 
scarcity on infant survival 
greater for subordinate 
females 

Negative effects of food 
scarcity on cycling 
resumption greater for 
subordinate females 

Negative effects of food 
scarcity on conception 
greater for subordinate 
females 

H3b 

Rank*synchrony effects:  

Costs of reproductive synchrony fall more heavily 
on subordinate females 

Negative effects of 
synchrony on IBI greater 
for subordinate females  

Negative effects of 
synchrony on infant 
survival greater for 
subordinate females 

Negative effects of 
synchrony on cycling 
resumption greater for 
subordinate females  

Negative effects of 
synchrony on conception 
greater for subordinate 
females * 
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Figures 

Figure 1: Non-seasonal environmental variation in Tsaobis and its influence on infant mortality. In Panel A, we plot variation 
in Tsaobis food availability (i.e. NDVI, in green) over the study period, and its seasonal (in dashed blue) versus non-seasonal 
(in dashed red) components. In panel B, the black points are the fitted values of our full model (Table 3) focusing on infant 
survival before weaning in relation to the mean value of non-seasonal NDVI between infant conception and infant death or 
the end of weaning (550 days). The blue curve represents the logistic fit, and the shaded area displays the 95% confidence 
interval around it.  
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Figure 3: Group reproductive synchrony affects interbirth intervals and probabilities of cycle resumption and conception. 
For each panel, each dot represents a fitted value of our full models depending on our proxy of group reproductive synchrony 
(see Table 2 for Panel A, Table 4 for Panel B and Table 5 for Panel C). For illustrative purposes, female social rank has been 
converted into a categorical variable, with females being low-ranking when their rank value is below 0.34 (blue points), high-
ranking when it is above 0.67 (black points), and mid-ranking otherwise (orange points). The curves represent the linear (Panel 
A) or logistic (Panels B & C) fits for each social rank.  
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Rainfall_NS 5 1.62 3.01 

Rainfall_NS 6 2.66 2.64 

Rainfall_NS 7 3.69 2.17 

Rainfall_NS 8 2.72 1.73 

Rainfall_NS 9 2.68 1.15 

Rainfall_NS 10 2.34 2.15 

Rainfall_NS 11 2.05 1.02 

Rainfall_NS 12 2.09 0.00 

12 

Non-seasonal 
environmental 

variation  
(NDVI) 

NDVI_NS 0 0.65 5.11 

NDVI_NS 1 0.59 5.11 

NDVI_NS 2 0.32 5.14 

NDVI_NS 3 0.00 5.11 

NDVI_NS 4 0.15 4.74 

NDVI_NS 5 0.73 3.90 

NDVI_NS 6 1.38 3.12 

NDVI_NS 7 1.98 2.59 

NDVI_NS 8 2.41 1.98 

NDVI_NS 9 2.61 1.67 

NDVI_NS 10 2.68 1.30 

NDVI_NS 11 2.72 0.60 

NDVI_NS 12 2.76 0.00 

13 
Environmental 

variation 

Sine term 2.42 5.51 

14 Rainfall 0.92 5.48 

15 NDVI 0.00 0.00 

16 Number of adult 
females in the group 

Simple effect 0.00 0.00 
17 Square effect 1.81 1.52 

18 

Group reproductive 
synchrony 

(number of conceptions 
in the group) 

1 months around 4.74 12.44 

1 month before 4.85 7.74 

1 month after 6.60 9.17 

2 months around 6.97 3.99 

2 months before 3.17 5.90 

2 months after 6.09 12.53 

4 months around 7.18 5.92 

4 months before 3.49 0.00 

4 months after 6.26 13.74 

6 months around 7.04 9.02 

6 months before 0.00 3.32 

6 months after 5.38 14.65 
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Abstract 

Reproductive seasonality is a major adaptation to seasonal cycles and varies substantially among 

organisms. This variation, which was long thought to reflect a simple latitudinal gradient, remains 

poorly understood for many species, in part due to a lacunary theoretical framework. Because 

seasonal cycles are increasingly disrupted by climate change, a better understanding of the 

ecology of reproductive seasonality could generate important insights on how climate change may 

affect biodiversity. The goal of this study was to investigate the drivers of evolutionary transitions 

towards reproductive seasonality using a realistic agent-based optimisation model simulating the 

life cycle of a female yellow baboon, who typically breeds year-round. Specifically, we tested the 

influence of three ecological traits (environmental seasonality, productivity and unpredictability) 

and three life-history traits (daily reproductive energy expenditure, reproductive cycle length and 

infant extrinsic mortality) on the intensity of reproductive seasonality. To do so, we simulated 

diverse reproductive phenology strategies (from non-seasonal to highly seasonal), assessed which 

were optimal and computed, for the set of optimal strategies, the intensity of reproductive 

seasonality. We then induced variation in each trait of interest and examined how it affected the 

intensity of reproductive seasonality. We found substantial effects of all three environmental 

traits: high reproductive seasonality was favoured by high environmental seasonality, low 

environmental productivity and low unpredictability. It was further, and most strongly, favoured 

by high daily reproductive energy expenditure. In contrast, there was no effect of reproductive 

cycle length and infant extrinsic mortality. Our modelling approach successfully disentangled the 

effects of environmental seasonality, productivity and unpredictability on the intensity of 

reproductive seasonality, which likely all contribute to generate the well-known association 

between latitude and reproductive seasonality. Our results further highlight the critical 

importance of life history pace on the evolution of reproductive seasonality. Overall, this study 

contributes a powerful theoretical framework and modelling tool that may apply across the life-

history space, as well as sheds new light on the emergence and maintenance of non-seasonal 

breeding in slow-living species, including humans. 

Keywords: Baboon, ecology, life history, modelling, phenology, reproduction, seasonality, 

unpredictability  
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Introduction 

Reproductive seasonality, which consists in a temporal gathering of reproductive events, 

is a major adaptation to seasonal cycles as it allows synchronising the energetic costs of 

reproduction with the annual food peak (van Schaik & Brockman, 2005). Because seasonal cycles 

are increasingly disrupted by climate change (Easterling et al., 2000), a better understanding of 

the ecology and evolution of reproductive seasonality could generate important insights on how 

climate change may affect biodiversity (Thackeray et al., 2016). 

Many studies have focused on understanding the physiological regulation of reproductive 

seasonality as well as variation in its timing (Brockman & van Schaik, 2005; Bradshaw & Holzapfel, 

2007; Bronson, 2009; Vatka et al., 2014; Clauss et al., 2021), but less work has investigated why 

the intensity of reproductive seasonality exhibits such a broad range of variation across species 

(Campos et al., 2017). Understanding the drivers of such variation in strategies of reproductive 

phenology (i.e. timing and length of the annual birth season) is essential to predict the resilience 

of species to climate change. 

The intensity of environmental seasonality (often approximated by latitude) has 

traditionally been used to predict reproductive seasonality (Conover, 1992; Ogutu et al., 2014; 

Heldstab, 2021b) with tropical species breeding year-round and temperate and Arctic species 

breeding seasonally. Yet, a great part of its variation remains unexplained by this predictor alone. 

For instance, some tropical species reproduce seasonally (Brown & Shine, 2006; Hongo et al., 

2016) while non-seasonal breeding has been observed in some temperate  (Riedman et al., 1994) 

and Arctic (Gruyer et al., 2010) species. There are also examples of sympatric species which largely 

differ in their reproductive phenology (Sinclair et al., 2000). In sum, besides environmental 

seasonality, other determinants likely play a significant role in the evolution of reproductive 

seasonality, such as other ecological factors, life-history traits, and their interaction (English et al., 

2012; Clauss et al., 2021) 

Ecological factors other than environmental seasonality could include environmental 

productivity (average level of food availability) and unpredictability (hereafter approximated by 

the non-seasonal variation in food availability and modelled as an added noise to food availability). 

First, in highly productive habitats, the energy requirements of reproduction could be met year-

round even in seasonal environments, thus decreasing the benefits of seasonal breeding. 
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Methods 

A. Model description 

The programme code uses a combination of R (R Core Team, 2020) and C++ functions 

through the Rcpp package (Eddelbuettel & François, 2011). The model description follows the ODD 

(Overview, Design concepts, Details) protocol for describing individual and agent-based models 

(Grimm et al., 2010).  

1. Purpose 

The purpose of this study is to investigate the determinants of reproductive seasonality in 

a mammalian species. To do so, we simulate the life cycle of a female yellow baboon (Papio 

cynocephalus) with an energetic approach to evaluate the optimal strategy of reproductive 

phenology. We parameterized the model using published empirical data (Table S1), but we 

developed its structure to be as general as possible so that it could be adapted to other 

mammalian species. 

2. Entities, state variables, and scales  

Agents/individuals: 

The model simulates the life cycle of a female adult baboon and her offspring. We do not 

discriminate the offspring by sex and only include adult females. We consider here that males are 

non-limiting for female reproductive success, and do not affect the outcome of reproduction, 

which sounds reasonable in a species where paternal care is optional (Buchan et al., 2003). 

Therefore, each individual in the model belongs to one of four possible life stages: foetus, infant, 

juvenile and (adult) female. A foetus is created when a female conceives and switches to the next 

life stages through defined events: birth, weaning and sexual maturity. As individuals grow, they 

acquire new abilities (e.g. foraging or reproducing). Technically, we simulated these individuals 

using object-oriented programming where the four life stages are represented by four classes that 

inherit (acquire properties and behaviour) from one another (Fig. 1). Each individual is 

characterised by some attributes or state variables, according to his life stage (Appendix A, Table 

S2) which accounts for the changes occurring during the simulation. 
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Modifying environmental unpredictability (Fig. 4) did not have an effect on mean birth 

seasonality (rmean = 0.17, 0.20, 0.18 and 0.19 for u = 0, 1, 2 and 3 respectively). However, it had an 

effect on the variance of birth seasonality values observed within each heatmap (sd = 0.28, 0.28, 

0.19 and 0.11 for u = 0, 1, 2 and 3 respectively) with a strong decrease in maximal values (rmax = 

0.96, 0.91, 0.64 and 0.38 for u = 0, 1, 2 and 3 respectively). Yet, this effect was observed only for 

high values of unpredictability (u = 2 or 3), and we did not observe any effect on birth seasonality 

when completely removing the unpredictability of the environment (u = 0). Finally, here again, the 

effects of environmental traits on reproductive seasonality were modulated by each other: the 

higher the environmental unpredictability, the weaker the effects of environmental productivity 

and seasonality on birth seasonality. 

 

Figure 4: Effect of environmental unpredictability on birth seasonality (H3). The top panel shows heatmaps of birth 
seasonality along gradients of environmental seasonality and productivity in four different conditions of environmental 
unpredictability: no unpredictability (u = 0), normal unpredictability (u = 1) and increased unpredictability (u = 3 and 4, 
respectively). The other parameters remain unchanged (growth rate of 5g/day, IBI of 1.7 years, infant mortality of 11.61%). 
Birth seasonality is represented by r, going from 0 (births are equally distributed) to 1 (all births occur on the same day). Grey 
cells represent non-viable environments characterised by a fitness of zero (regardless of the phenology strategy followed), 
where r cannot be computed and generates missing values. The panel below shows the distribution of birth seasonality values 
observed in each heatmap. Black dots indicate mean values while black horizontal lines indicate median values. Means and 
standard deviations are given above each distribution (mean ± sd). 
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2. Strong support for the daily reproductive energy expenditure hypothesis (H4) 

Increasing the daily energy expenditure during reproduction by increasing the daily growth 

rate from 5 g/day to 7.5 g/day (+50%) dramatically increased the birth seasonality (+165%) even 

in environments characterised by high environmental productivity or low environmental 

seasonality (Fig. 5, rmean = 0.20 and 0.53 for growth rates of 5 g/day and 7.5 g/day, respectively). 

This increase in birth seasonality with daily energy expenditure was associated with a steeper 

selection pressure (Fig. 3d). Individual fitness simultaneously decreased for practically all 

environmental conditions (Fig. S6). 

 

Figure 5: Effect of daily reproductive energy expenditure on birth seasonality (H4). The top panel shows heatmaps of birth 
seasonality along gradients of environmental seasonality and productivity in two different conditions of daily reproductive 
energy expenditure: regular (growth rate = 5 g/day) and increased (growth rate = 7.5 g/day). The other parameters remain 
unchanged (unpredictability of 1, IBI of 1.7 years, infant mortality of 11.61%). Birth seasonality is represented by r, going from 
0 (births are equally distributed) to 1 (all births occur on the same day). Grey cells represent non-viable environments 
characterised by a fitness of zero (regardless of the phenology strategy followed), where r cannot be computed and generates 
missing values. The panel below shows the distributions of birth seasonality values observed in each heatmap. Black dots 
indicate mean values while black horizontal lines indicate median values. Means and standard deviations are given above 
each distribution (mean ± sd). 

3. Minimal support for the length of reproductive cycle hypothesis and no support 
for the infant mortality hypothesis (H5-6) 

No strong effect of reproductive cycle length on birth seasonality was observed (Fig. 6a 

and S7a), although we detected a tendency suggesting that birth seasonality was higher when 
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interbirth intervals lasted exactly one year (rmean = 0.28, 0.23 and 0.20 when IBI lasted 1, 1.5 and 

1.7 years, respectively).  

Birth seasonality did not increase after cancelling infant extrinsic mortality nor decreased 

when infant mortality increased, despite the substantial effect sizes that we explored regarding 

mortality rates (four-fold increase) (Fig. 6B and S7B, rmean = 0.21, 0.20 and 0.22 for m=0%, 11.61% 

and 46.44%, respectively).  

Figure 6: Effect of reproductive cycle length and infant extrinsic mortality on birth seasonality (H5-6). Panel A shows 
distributions of birth seasonality along gradients of environmental seasonality and productivity in three different conditions 
of reproductive cycle length: when the interbirth interval (IBI) is exactly one year long (YL), when its length is 1.5 years, and in 
normal conditions, when it is 1.7 years long. The other parameters remain unchanged (unpredictability of 1, growth rate of 
5g/day, infant mortality of 11.61%). In panel B, we plotted distributions of birth seasonality along gradients of environmental 
seasonality and productivity in three different conditions of infant extrinsic mortality rate (M), respectively of 0%, 11.61% 
(observed rate) and 46.44%. The other parameters remain unchanged (unpredictability of 1, growth rate of 5g/day, IBI of 1.7 
years). The associated heatmaps (where the plotted distributions come from) are presented in supplementary materials (Fig. 
S7). Birth seasonality is represented by r, the length of the mean vector, going from 0 (births are equally distributed) to 1 (all 
births occur on the same day). Black dots indicate mean values while black horizontal lines indicate median values. Means 
and standard deviations are given above each distribution (mean ± sd). 

Discussion 

1. Effect of ecology on reproductive seasonality 

Unsurprisingly, ecology appears to play a key role in shaping reproductive seasonality. As 

expected, high levels of birth seasonality were associated with high environmental seasonality 
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Growth rate Mean weight gain by day 
during growth 

0.005 kg/day Altmann & 
Alberts, 1987 

Papio cynocephalus 
(wild - Amboseli) 

Infant 
proportion of 
external 
deaths 

Proportion of infants dead 
from external causes 

0.1161 Alberts, 2019; 
McLean et al., 
2019 

Papio cynocephalus 
(wild - Amboseli) 

Infant 
lifespans 

Vector of observed lifespans 
for infants that died before 
weaning 

Range: 1 - 319 
days 

McLean et al., 
2019 

Papio cynocephalus 
(wild - Amboseli) 

Juvenile 
lifespans 

Vector of observed lifespans 
for juveniles that died 
between weaning and sexual 
maturity 

Range: 329 - 
1731 days 

McLean et al., 
2019 

Papio cynocephalus 
(wild - Amboseli) 

Lactation 
efficiency 

Efficiency of milk synthesis 0.8 Dewey, 1997 Homo sapiens 

Lean 
proportion 

Mean lean mass proportion (of 
total mass) 

0.981 Altmann et al., 
1993 

Papio cynocephalus 
(wild - Amboseli) 

Longevity Age of the oldest female 
reported at Amboseli 

9862 days (27 
years)  

Bronikowski et 
al., 2002 

Papio cynocephalus 
(wild - Amboseli) 

Mass at 
beginning of 
weaning 

Estimated mass at beginning 
of weaning 

0.99 kg = birthMass + 
growthRate× 
ageAtBeginning
OfWeaning 

 

Mass at Sexual 
Maturity 

Approximate mean total mass 
at sexual maturity 

8.925 kg = birthMass + 
growthRate× 
ageAtSexualMat
urity 

 

Maximal daily 
fat storage 

Maximal amount of fat that 
can be stored each day 

0.0001 kg growthRate× (1- 
leanProportion) 

 

Maximal 
energy intake 

Maximal daily energy intake 
for a female baboon fed ad 
libitum 

4891.1 kJ/day Roberts et al., 
1985 

Papio cynocephalus 
and Papio anubis 
(captive) 

Maximal 
reduction of 
lean mass 

Ratio of minimum lean mass 
causing death and regular lean 
mass 

0.85 Payne & 
Waterlow, 1971; 
Scalfi et al., 2002 

Mammals and Homo 
sapiens 

NDVI Vector of NDVI (Normalized 
Difference Vegetation Index) 
values in Amboseli (2000-
2021) 

Range: 0.13 - 
0.42 

Didan, 2015 
 

Placental 
proportion 

Placenta mass expressed as a 
proportion of foetus mass 

0.25 Farley et al., 
2009 

Papio spp. (captive) 

PPA duration Mean postpartum 
amenorrhea duration 

322 day Gesquiere et al., 
2018 

Papio cynocephalus 
(wild - Amboseli) 

Storage 
efficiency 

Efficiency of energy storage as 
fat mass 

0.9 Rothwell & 
Stock, 1982 

Rattus norvegicus 
(Zucker rat - captive) 

Weaning mass Estimated threshold mass at 
complete weaning 

2.32 kg = birthMass + 
growthRate× 
ppaDuration 
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Table S3: Initial attributes for the female at the beginning of simulation (t=0). Unknown timings are given the value -999. 
Mass at sexual maturity, lean proportion and age at sexual maturity are given in Table S1. 

Attribute Initial value 

Mass 
Total Mass (kg) massAtSexualMaturity = 8.925 kg  
Lean Mass (kg) massAtSexualMaturity×leanProportion = 8. 755 kg 
Fat Mass (kg) massAtSexualMaturity×(1-leanProportion) = 0.170 kg 
Condition 
Alive true 

Growth Allocation 1 

Timings 
Cycle Time (d) -999 
Conception Time (d) -999 
Birth Time (d) -1643 = - ageAtSexualMaturity 
Weaning Time (d) -999 
Sexual Maturity Time (d) 0 
Death Time (d) -999 

Lifespan (d) Randomly picked from McLean et al., 2019 

Energy 

Energy needs (kJ) 0 

Energy intake (kJ) 0 

Energy released (kJ) 0 

Energy balance (kJ) 0 
Reproduction 

Phenology strategy  
(beginning and length of 
 reproductive window) (d) 

Picked from the 133 different phenology strategies considered (see main 
text) 

List of Foetuses empty list 
List of Infants empty list 
List of Juveniles empty list 

Cycling duration (d) 0 

Reproductive status anoestrus 

 

  









CHAPITRE 2 : APPROCHE THÉORIQUE DE MODÉLISATION 

147 
 

Figure S3: Flowchart of energy allocation. Energy balance (EB) is evaluated throughout the energy allocation decision tree.  
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Figure S4: NDVI time series decomposition. The NDVI values were extracted according to the Amboseli geographical 
coordinates (South/West: -2.75, 37.04; North/East: -2.70, 37.11), and we only show ten years of data, from January 1st, 2001 
to December 31st, 2010 for clarity purposes. Raw NDVI is plotted in the top panel, and is equal to the sum of the values plotted 
in the other three panels: the mean NDVI (K), the seasonal NDVI (NDVI_S) and the non-seasonal NDVI (NDVI_NS).  
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Figure S5: Comparison of birth phenology. Each circular box plot represents the monthly distribution of births and the red 
segment is the mean vector of births. Its direction, µ, gives the mean date of birth while its length, r, quantifies the seasonality 
of births (r=0 means that births are equally distributed and r=1 means that all births occur on the same day of the year). The 
left panel shows the distribution of simulated births resulting from all the optimal phenology strategies (whose mean fitness 
were not significantly different). The right panel shows the real births distribution observed in the wild in Amboseli (Campos 
et al., 2017). 
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Figure S7: Effect of reproductive cycle length and infant mortality on birth seasonality (H5 and H6). Panel A shows the 
heatmaps of birth seasonality along gradients of environmental seasonality and productivity in three different conditions of 
reproductive cycle length: when the interbirth interval (IBI) is exactly one year long (1 YL), when its length is 1.5 years (1.5 YL), 
and in normal conditions, when it is 1.7 years long (1.7 YL). Panel B shows heatmaps of birth seasonality along gradients of 
environmental seasonality and productivity in three different conditions of infant extrinsic mortality: with no infant extrinsic 
mortality, with a regular infant extrinsic mortality of 11.61% and with a four-time amplified mortality of 46.44%. Birth 
seasonality is represented by r, going from 0 (births are equally distributed) to 1 (all births occur on the same day). Grey cells 
represent non-viable environments characterised by a fitness of zero (regardless of the phenology strategy followed), where r 
cannot be computed and generates missing values.  

 

  





CHAPITRE 3 : APPROCHE COMPARATIVE 

153 
 

Abstract 

Reproductive seasonality is a widespread strategy to finance the energetic costs of reproduction, 

by synchronizing reproductive bouts with the most productive season. It is common in mammals, 

where females face high breeding costs. The intensity of reproductive seasonality varies widely 

across species, as births can be squeezed within a 2-week block every year, or occur randomly 

throughout the year. While such variation has long been assumed to reflect latitude and the 

intensity of environmental seasonality, recent studies have identified additional determinants 

such as other aspects of environmental variation, species life-history and social system. However, 

we lack a global theoretical framework to explain the diversity of phenology strategies observed 

across mammals. Here, we propose such a framework, defined in nine hypotheses, which we test 

using two datasets: a primate dataset with high-resolution measures of reproductive seasonality 

(132 populations from 93 species) and a broader mammal dataset (633 species). As generally 

expected, reproductive seasonality is most intense at high latitudes, where environmental 

productivity is limited and environmental seasonality marked. In support of our framework, we 

also show that the intensity of reproductive seasonality declines as species (1) have lower daily 

reproductive effort during gestation and lactation, (2) buffer annual food shortage through 

foraging innovations (cognitive buffer) or a broader dietary range (ecological buffer), and (3) suffer 

from high infant mortality relatively to adults (here indexed by species exposure to infanticide), 

though some of these associations may be taxon-specific. In contrast to our predictions, the 

intensity of reproductive seasonality did not decline with the presence of allomaternal 

provisioning (social buffer) and we found opposite effects of environmental unpredictability 

between the two datasets. Together, our framework and findings reveal the diversity of selective 

pressures shaping mammalian reproductive phenology, and offer a comprehensive synthesis to 

explain and predict variation in the intensity of reproductive seasonality observed across 

mammalian species, with implications in ecology, life-history, behavioural ecology and 

anthropology.  

 

Keywords: Comparative analysis, ecology, life history, mammals, phenology, primates, 

reproduction 
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Introduction 

Background 

Reproduction is energetically costly, especially in mammals where females sustain the 

growth of their offspring during long periods of time, through gestation and lactation (Speakman, 

2008). To cope for these energy expenses, a widespread strategy consists in reproducing 

seasonally (Baker, 1938; Bronson, 1985). In most environments, food availability varies predictably 

across seasons and species synchronize the costliest phases of reproduction with food abundance 

(Thomas et al., 2001; Brockman & van Schaik, 2005). However, reproducing seasonally also comes 

with costs, such as the introduction of gaps in the reproductive agenda, when females have to 

wait for the next breeding season to reproduce again, which may be particularly costly following 

the loss of a litter or offspring. 

A wide variety of reproductive seasonality patterns is observed among species, especially 

in mammals (e.g. Heldstab et al., 2018). For example, 80% of births in mountain goats (Oreamnos 

americanus) occur within two weeks (Côté & Festa-Bianchet, 2001) whereas births are distributed 

throughout the year in mountain gorillas (Gorilla gorilla beringei) (Watts, 1998). One of the most 

robust predictor of this variation is latitude, with species living further from the equator being 

more seasonal than tropical ones (English et al., 2012; Zerbe et al., 2012; Heldstab et al., 2018; 

Heldstab et al., 2021; Heldstab, 2021b, 2021a). This relationship has been interpreted as reflecting 

the higher degree of environmental seasonality observed at higher latitudes, leading to greater 

differences in food availability between seasons as well as to food peaks that are narrower in time, 

therefore increasing the benefits of seasonal reproduction.  

However, some of this variation is clearly unexplained by latitude, as seasonal breeders 

are commonly encountered in tropical or equatorial environments, as well as non-seasonal 

breeders in temperate habitats. For example, the sympatric ungulates from the Serengeti National 

Park (latitude around 2°S) can reproduce both seasonally and non-seasonally (Sinclair et al., 2000), 

while coypus (Myocastor coypus) do not show any seasonal pattern in their birth distribution, 

despite living in habitats of relatively high latitudes (around 33°S) with a marked seasonality in 

rainfalls and temperature (Courtalon et al., 2015). Overall, additional determinants beyond 

climatic seasonality that alter the cost-to-benefit ratio of seasonal reproduction should be 
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considered to explain the variation in the intensity of reproductive seasonality observed across 

mammals. 

Several studies have investigated such extra determinants in multiple taxonomic groups 

relatively recently, including ungulates (English et al., 2012), ruminants (Zerbe et al., 2012), 

Carnivora (Heldstab et al., 2018), lagomorphs (Heldstab, 2021a), rodents (Heldstab, 2021b) and 

primates (Heldstab et al., 2021). The range of parameters tested is wide, covering mostly life-

history traits (e.g. gestation length, body mass, litter size, age at sexual maturity) but also 

environmental (e.g. interannual variability, mean precipitations, altitude), ecological (diet), or 

social parameters (e.g. gregariousness, monogamy). A few gaps remain despite these advances: 

from a theoretical perspective, such studies either focus on a single taxonomic group or 

determinant, or remain relatively descriptive in their design. As a result, we still lack a global 

theoretical framework that could help us to gain predictive power when working across different 

mammalian orders. From a methodological perspective, half of these studies use data from 

captive animals whose reproductive phenology can be deeply altered by captivity conditions, or 

use low-resolution and categorical measures of reproductive seasonality in the wild, which 

drastically limit analytical possibilities. Here we propose a general framework to explain the 

evolution of (non-)seasonal breeding that we later test on two datasets: a restricted primate 

dataset with high resolution (i.e. continuous data) measures of reproductive seasonality and a 

broader mammal dataset, bringing together the low-resolution reproductive seasonality data 

from five previous studies.  

Theoretical framework 

Some of the proposed framework has been inspired from anthropological contributions 

aimed at understanding the energetic challenges linked with maintaining a large brain (van 

Woerden, 2011), and is here adjusted and extended to understand the evolution of reproductive 

seasonality. From an energetic point of view, strict seasonal breeding (i.e. defined by a total 

absence of births during at least a period of the year) may be selected when the level of energy 

available at some point of the year is insufficient to sustain the costliest phase of reproduction. 

On the contrary, non-seasonal breeding may evolve when the level of energy available exceeds, 

at all time, the maximum amount of energy needed during reproduction. This situation, where 

reproduction is sustainable all year long, can be hypothetically achieved by several means. 
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favoured. Additionally, following reproductive failures due to unexpected climatic events, non-

seasonal breeders would be able to reproduce again rapidly, while strictly seasonal breeders 

would pay extra costs by having to wait for the next reproductive season. Finally, and in the same 

line, a high rate of offspring mortality compared to adult mortality would amplify the costs of such 

reproductive failures by multiplying their occurrence, without impacting the survival of adult 

females that would experience an extended gap before their next reproduction. Infanticide by 

males as well as by females, as a cause of mortality affecting young but not adults, might therefore 

have contributed to favour the evolution of non-seasonal breeding. Infanticide by males is already 

known to be associated with non-seasonal breeding (Lukas & Huchard, 2014), the most common 

explanation positing that infanticide by males cannot evolve in a context of seasonal breeding 

(because mothers of killed infants would not become sexually available to the killer male before 

the next breeding season) so that non-seasonal reproduction necessarily precedes its apparition. 

We propose an alternative scenario positing that non-seasonal breeding and infanticide may 

instead have co-evolved, in a self-reinforcing loop. 

 

Figure 1: Theoretical representation of a case where seasonal breeding would be favoured (A), with a time period where the 
energy available in the environment goes below the maximal amount of energy needed for reproduction (hatched area). Strict 
non-seasonal breeding, where reproduction can happen at all times, may evolve if this maximal amount is always above the 
available energy. This can be achieved through a higher environmental productivity (B), a spreading of reproductive costs (C) 
or by buffering mechanisms at times of food shortage (C), for example through cognitive, ecological or social traits. Figure 
adapted from van Woerden  (2011). 
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K = 0.116, p-value = 0.001). Overall, between the two datasets (primates and mammals), 148 

primate species were studied: 61 in both datasets, 32 in the primate dataset only and 56 in the 

mammal dataset only (Fig. S5). The two measures of reproductive seasonality amongst the two 

datasets (continuous or categorical) were well correlated for the 95 populations of 61 species 

belonging to both datasets (Fig. S6).  

 

Figure 2: Phylogenetic distribution of the r-values of reproductive seasonality in our primate dataset, ranging from 0.02 for 
the least seasonal species (Papio hamadryas) to 0.985 for the highest seasonality (Eulemur rufus). In this graph, r-values of 
reproductive seasonality were averaged when several populations of a same species were available. About half of the species 
sampled were Cercopithecidae (45 species out of 93). Reproductive seasonality varies widely among almost all primate 
families with the exception of lemurs (Lemuridae and Indriidae) that are highly seasonal. 
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Figure 3: Categorical data of reproductive seasonality for 633 mammalian species, ranging from 1 (non-seasonal) to 5 (highly 
seasonal), and their repartitions among five mammalian order or suborder: Carnivora, Lagomorpha, Primates, Rodentia, 
Ruminantia. 

Test of hypotheses 

We tested all nine hypotheses on both datasets, using a continuous measure of 

reproductive seasonality (r ranging from 0 to 1) on the primate-restricted dataset (Fig. 4 and 6), 

and using a categorical measure of seasonality (from 1 to 5) on the mammal dataset (Fig. 5 and 

7). A summary of the results for each dataset together with our initial predictions are presented 

in Table 1. 
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Figure 4: Main predictors of reproductive seasonality in the primate dataset. The darker circle in the middle represents the 
estimated mean effect, with the bold lines representing the 89% confidence interval of the mean effect and the thinner lines 
the range of the prediction estimates of the model. Positive values indicate a positive relationship (the higher the predictor, 
the more intense the seasonality of reproduction) while negative values indicate a negative relationship (the higher the 
predictor, the less intense the seasonality of reproduction). Blue and red colours indicate that a significant relationship was 
observed (89% interval do not include zero), and is either in accordance with our predictions (blue) or in disagreement (red). 
Black indicates relationships that are not significant (89% interval includes zero). The number of populations for which data 
were available and used for each predictor are given on the right side of the graph. 

Figure 5: Main predictors of reproductive seasonality in the mammal dataset. The darker circle in the middle represents the 
estimated mean effect, with the bold lines representing the 89% confidence interval of the mean effect and the thinner lines 
the range of the prediction estimates of the model. Positive values indicate a positive relationship (the higher the predictor, 
the more intense the seasonality of reproduction) while negative values indicate a negative relationship (the higher the 
predictor, the less intense the seasonality of reproduction). Blue and red colours indicate that a significant relationship was 
observed (89% interval do not include zero), and is either in accordance with our predictions (bluer) or in disagreement (red). 
Black indicates relationships that are not significant (89% interval includes zero). Data about foraging innovations were 
available only for primates, therefore the associated effect is not representative of the diversity of mammals present in the 
dataset. The number of species for which data were available and used for each predictor are given on the right side of the 
graph. 
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Figure 6: Relationship between the main predictors investigated (A-I) and reproductive seasonality in the primate dataset. 
Reproductive seasonality is represented by r, going from 0 (births are equally distributed) to 1 (all births occur on the same 
day). Points represent the raw values observed for each population within the dataset, their colours indicating the associated 
family of primates. For a better visualisation, points are dodged when overlapping. For predictors with a significant association 
with reproductive seasonality, the black lines represent the relationship as predicted by the rethinking models, with grey area 
giving the 89% confidence interval. The blue line (panel F) is a basic regression line. 
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Figure 7: Relationship between the main predictors investigated (A-L) and reproductive seasonality in the mammal 
dataset (continued on next page) 
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unpredictability using temperature data, the relationship with seasonality of reproduction was 

again positive (Fig. S11C, 89% interval: [0.13;0.71]). 

2. Strong support for the daily reproductive energy expenditure hypothesis (H5) 

A positive relationship was observed between the logarithm of the intensity of daily 

reproductive effort and reproductive seasonality in both the primate dataset (Fig. 4 and 6E, 89% 

interval: [0.09;0.76]) and the mammal dataset (Fig. 5 and 7G, 89% interval: [0.20;0.65]). A similar 

relationship was observed for primates within the mammal dataset (Fig. S13, 89% interval: 

[0.53;1.48]) but the relationship was not significant for the other orders or suborders (89% 

intervals all include zero), with even a slight negative tendency for lagomorphs, rodents and 

ruminants. 

3. Partial support for the buffer hypotheses (H6-8) 

Overall, there was a negative relationship between the number of foraging innovations 

observed in a primate species and its reproductive seasonality, when controlling for the number 

of studies. This relationship was significant in the primate dataset (Fig. 4 and 6F, 89% interval: [-

0.31:-0.01]), but not in the mammal dataset (Fig. 5 and 7H, 89% interval: [-0.22;0.06]). The data 

was not available for the other mammalian orders or suborders. For this analysis and to simplify 

results visualisation, we removed outliers species with high numbers of foraging innovations 

(above 14), but including them did not change the results in the primate dataset (89% interval: [-

0.15;-0.01]) nor on the mammal dataset (89% interval: [-0.11;0.12]). 

Diet breadth was negatively associated with reproductive seasonality in primates (Fig. 4 

and 6G, 89% interval: [-0.25;-0.02]) and in mammals (Fig. 5 and 7I, 89% interval: [-0.35;-0.09]).  A 

similar relationship was observed for primates within the mammal dataset (Fig. S14, 89% interval: 

[-0.62;-0.07]) even though the relationship was not significant for the other orders or suborders 

(89% intervals all include zero), with even a slight negative tendency for carnivora. 

 No relationship was found between allomaternal provisioning and reproductive 

seasonality in primates (Fig. 4 and 6H, 89% interval: [-0.56;0.74]), mammals (Fig. 5 and 7J, 89% 

interval: [-0.11;0.23]) or either of the mammalian orders or suborders (Fig. S15), even though a 

negative tendency was observed for Carnivora (89% interval: [-0.56;0.17]). 
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4. Partial support for the mortality hypothesis (H9) 

The occurrence of infanticide by males or females was negatively associated with 

reproductive seasonality in mammals (Fig. 5 and 7K, 89% interval: [-0.92;-0.01]), but only a 

negative tendency was observed using the primate dataset (Fig. 4 and 6I, 89% interval: [-

0.44;0.27]), or for the primates and Carnivora groups within the mammals dataset (Fig. S16, 

primates 89% interval: [-0.83;0.44] and Carnivora 89% interval: [-1.46;0.07]). The tendency was 

slightly positive for rodents while not enough data was available for lagomorphs and ruminants 

(Fig. S16). When investigating the effect of infanticide by males alone within the mammal dataset, 

as a control, the relationship was lost (Fig. 5 and 7L).  

Discussion 

Effect of environmental variables  

A clear positive association between reproductive seasonality and latitude (H1), as a 

combination of the effects of environmental seasonality (H2) and environmental productivity 

(H3) 

The positive effect of latitude on reproductive seasonality was clear in both datasets (H1) 

and these results replicate those of many previous studies (Zerbe et al., 2012; Heldstab et al., 

2018; Heldstab, 2021a, 2021b; Heldstab et al., 2021). The effect of latitude was almost twice as 

important as any other determinant in the mammal dataset (Fig. 5). In primates, which are 

essentially living in the tropics (Fig. S4), the effect of latitude was still clear but less pronounced, 

probably reflecting the reduced latitudinal range in this dataset (Fig. S1).  The effect of 

environmental seasonality, of which latitude is often considered to be a proxy, was clear on the 

primate dataset but less straightforward within the mammal dataset, when measured as the 

coefficient of variation of rainfall. In high latitudes, using temperature as a proxy of environmental 

variations proved more suitable than using rainfall, as it is a better proxy of vegetation growth 

(and by extension of food availability) (Nemani et al., 2003; Wu et al., 2015). With this latitudinal 

dichotomy of the dataset, the positive effect of environmental seasonality on reproductive 

seasonality remained present. While environmental seasonality is usually cited as the main 

determinant of reproductive seasonality in the literature (Di Bitetti & Janson, 2000; Janson & 

Verdolin, 2005; English et al., 2012), our results reveal that its effect is considerably weaker than 
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Supplementary material 

Figures 

Figure S1: Spatial repartition of primate populations from our litterature search (primate dataset). We collected r-values 
of reproductive seasonality from 132 populations from 93 species of primates. 

 

Figure S2: Sample bias in the primate dataset, in relation to taxonomic families of the Primate order. Red bars represent 
the overall frequency of non-extinct species in each primate family that are represented in the dataset, and blue bars represent 
the number of populations from each family that are in the dataset. 
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Figure S3: Phylogenetic distribution of the categories of reproductive seasonality in the mammal dataset, ranging from 1 
for the least seasonal species to 5 for the highest seasonality. Colors indicate the mammalian order or suborder to which each 
species belongs. 
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Figure S4: Latitudinal range of species within the mammal dataset, per taxonomic group. 
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Figure S5: Phylogenetic representation of all the primate species included in this study. Red, green and blue points indicate 
species that are respectively included in both datasets, or only in the primate dataset or only in the mammal dataset. 
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Figure S6: Relationship between the two measures of reproductive seasonality used in both datasets. The primate dataset 
gives continuous values of reproductive seasonality (r), ranging from 0 (non-seasonal) to 1 (highly seasonal) while the mammal 
dataset gives categorical values, from 1 (non-seasonal) to 5 (highly seasonal). 

 

Figure S7: Effect of absolute latitude (distance to equator) on reproductive seasonality in the mammal dataset. The left 
panel shows the effects on reproductive seasonality for the entire dataset or for each order or suborder separately. The darker 
circle in the middle represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the 
mean effect and the thinner lines the range of the prediction estimates of the model. Significant relationships are characterized 
by a 89% interval that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive 
seasonality is represented by 5 categories, from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values 
observed for each species within the dataset, their colours indicating the associated order or suborder of mammals. For a 
better visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area 
giving the confidence interval. The number of species for which data were available for each subset of the dataset are given 
above each graph. 
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Figure S8: Effect of environmental seasonality (rainfall) on reproductive seasonality in the mammal dataset. The left panel 
shows the effects on reproductive seasonality for the entire dataset or for each order or suborder separately. The darker circle 
in the middle represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the mean 
effect and the thinner lines the range of the prediction estimates of the model. Significant relationships are characterized by 
a 89% interval that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive 
seasonality is represented by 5 categories, going from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values 
observed for each species within the dataset, their colours indicating the associated order or suborder of mammals. For a 
better visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area 
giving the confidence interval. The number of species for which data were available for each subset of the dataset are given 
above each graph 

. 
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Figure S9: Latitudinal division of the dataset in relation to environmental seasonality. Panel A describe the relationship 
between environmental productivity, measured as the mean value of rainfall, and reproductive seasonality for the whole 
mammal dataset. Panel B describes the same relationship for species living at low latitudes (<40°) only. Panel C describes the 
relationship between environmental productivity, measured as the mean value of temperature, and reproductive seasonality 
for species living at high latitudes (>40°). Points represent the raw values observed for each species within the dataset, their 
colours indicating the associated order or suborder of mammals. For a better visualization, points are dodged when 
overlapping. The blue lines represent the regression line, with the grey area giving the confidence interval.  
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Figure S10: Effect of environmental productivity on reproductive seasonality in the mammal dataset. The left panel gives 
the effects on reproductive seasonality for the entire dataset or for each order or suborder separately. The darker circle in the 
middle represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the mean effect 
and the thinner lines the range of the prediction estimates of the model. Significant relationships are characterized by a 89% 
interval that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive 
seasonality is represented by 5 categories, going from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values 
observed for each species within the dataset, their colours indicating the associated order or suborder of mammals. For a 
better visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area 
giving the confidence interval. The number of species for which data were available for each subset of the dataset are given 
above each graph. 
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Figure S12: Effect of environmental unpredictability on reproductive seasonality in the mammal dataset. The left panel 
gives the effects on reproductive seasonality for the entire dataset or for each order or suborder separately. The darker circle 
in the middle represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the mean 
effect and the thinner lines the range of the prediction estimates of the model. Significant relationships are characterized by 
a 89% interval that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive 
seasonality is represented by 5 categories, from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values 
observed for each species within the dataset, their colours indicating the associated order or suborder of mammals. For a 
better visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area 
giving the confidence interval. The number of species for which data were available for each subset of the dataset are given 
above each graph. 
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Figure S13: Effect of the logarithm of the intensity of daily reproductive effort on reproductive seasonality in the mammal 
dataset. The left panel gives the effects on reproductive seasonality for the entire dataset or for each order or suborder 
separately. The darker circle in the middle represents the estimated mean effect, with the bold lines representing the 89% 
confidence interval of the mean effect and the thinner lines the range of the prediction estimates of the model. Significant 
relationships are characterized by a 89% interval that does not include zero. The right panel gives a graphical representation 
of the relationships. Reproductive seasonality is represented by 5 categories, from 1 (non-seasonal) to 5 (highly seasonal). 
Points represent the raw values observed for each species within the dataset, their colours indicating the associated order or 
suborder of mammals. For a better visualization, points are dodged when overlapping. The blue lines represent the regression 
line, with the grey area giving the confidence interval. The number of species for which data were available for each subset of 
the dataset are given above each graph. 
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Figure S14: Effect of diet breadth on reproductive seasonality in the mammal dataset. The left panel gives the effects on 
reproductive seasonality for the entire dataset or for each order or suborder separately. The darker circle in the middle 
represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the mean effect and the 
thinner lines the range of the prediction estimates of the model. Significant relationships are characterized by a 89% interval 
that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive seasonality is 
represented by 5 categories, going from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values observed for 
each species within the dataset, their colours indicating the associated order or suborder of mammals. For a better 
visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area giving the 
confidence interval. The number of species for which data were available for each subset of the dataset are given above each 
graph. 
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Figure S15: Effect of allomaternal provisioning on reproductive seasonality in the mammal dataset. The left panel gives the 
effects on reproductive seasonality for the entire dataset or for each order or suborder separately. The darker circle in the 
middle represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the mean effect 
and the thinner lines the range of the prediction estimates of the model. Significant relationships are characterized by a 89% 
interval that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive 
seasonality is represented by 5 categories, going from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values 
observed for each species within the dataset, their colors indicating the associated order or suborder of mammals. For a better 
visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area giving the 
confidence interval. The number of species for which data were available for each subset of the dataset are given above each 
graph. 
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Figure S16: Effect of infanticide on reproductive seasonality in the mammal dataset. The left panel gives the effects on 
reproductive seasonality for the entire dataset or for each order or suborder separately. The darker circle in the middle 
represents the estimated mean effect, with the bold lines representing the 89% confidence interval of the mean effect and the 
thinner lines the range of the prediction estimates of the model. Significant relationships are characterized by a 89% interval 
that does not include zero. The right panel gives a graphical representation of the relationships. Reproductive seasonality is 
represented by 5 categories, going from 1 (non-seasonal) to 5 (highly seasonal). Points represent the raw values observed for 
each species within the dataset, their colours indicating the associated order or suborder of mammals. For a better 
visualization, points are dodged when overlapping. The blue lines represent the regression line, with the grey area giving the 
confidence interval. The number of species for which data were available for each subset of the dataset are given above each 
graph. 
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Tables 

Table S1: Primate dataset. Rs: Reproductive seasonality (r) / Es - r: Environmental seasonality (rainfall) / Es - t:  Environmental seasonality (temperature) x100 / Ep - r: Environmental productivity 
(rainfall) / Ep - t: Environmental productivity (temperature) / Eu - r: Environmental unpredictability (rainfall) x100 / Eu - t: Environmental unpredictability (temperature) x100 / Ir: Intensity of 
reproductive effort x100 / Fi: Foraging innovations / Ns: Number of studies (foraging innovations) / Db: Diet breath / Ap: Allomaternal provisioning / Inf - f: Infanticide by females / Inf - m: 
Infanticide by males 

Family  Species Rs Latitude Es - r Es - t Ep - r Ep - t Eu - r Eu - t Ir Fi Ns Db Ap Inf - f Inf - m 
Aotidae Aotus azarae 0,94 -26,0 0,85 7,44 118 24,6 32,1 36,4 N/A 0 22 5 0,75 No No 
Aotidae Aotus trivirgatus 0,34 -12,0 0,63 2,43 199 25,8 32,2 27,8 1,11 0 58 5 0,75 N/A N/A 
Atelidae Alouatta caraya 0,32 -27,5 0,86 7,72 119 24,2 36,2 36,9 N/A 1 45 4 0 No Yes 
Atelidae Alouatta guariba 0,09 -19,7 0,64 9,98 118 20,4 40,5 38,1 N/A 0 37 4 0 No Yes 
Atelidae Alouatta palliata 0,31 10,5 0,73 3,90 203 25,4 32,0 28,1 0,27 0 79 4 0 No Yes 
Atelidae Alouatta palliata 0,33 10,8 0,73 3,90 203 25,4 32,0 28,1 0,27 0 79 4 0 No Yes 
Atelidae Alouatta seniculus 0,13 8,6 0,48 2,24 207 25,1 29,6 26,7 N/A 3 82 4 0 No Yes 
Atelidae Alouatta seniculus 0,15 2,7 0,48 2,24 207 25,1 29,6 26,7 N/A 3 82 4 0 No Yes 
Atelidae Ateles belzebuth 0,49 2,7 N/A N/A N/A N/A N/A N/A N/A 0 12 5 0 No Yes 
Atelidae Ateles belzebuth 0,59 -0,8 N/A N/A N/A N/A N/A N/A N/A 0 12 5 0 No Yes 
Atelidae Ateles geoffroyi 0,53 9,2 N/A N/A N/A N/A N/A N/A 0,23 0 58 5 0 No Yes 
Atelidae Ateles paniscus 0,37 -12,0 0,67 2,22 192 25,6 37,5 27,0 N/A 0 30 5 0 No No 
Atelidae Brachyteles arachnoides 0,62 -19,7 0,70 9,08 128 19,4 42,8 41,8 N/A 0 57 4 N/A No No 
Atelidae Brachyteles hypoxanthus 0,57 -19,5 0,70 9,08 128 19,4 42,8 41,8 N/A 0 57 4 N/A No No 
Atelidae Brachyteles hypoxanthus 0,60 -19,8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A No No 
Callitrichidae Callithrix flaviceps 0,10 -19,8 0,91 7,17 99 21,7 38,6 35,7 N/A N/A N/A 5 N/A Yes No 
Callitrichidae Callithrix jacchus 0,20 -6,1 1,18 3,56 84 26,3 45,1 29,0 1,51 0 161 5 1 Yes No 
Callitrichidae Callithrix jacchus 0,64 -6,0 1,18 3,56 84 26,3 45,1 29,0 1,51 0 161 5 1 Yes No 
Callitrichidae Callithrix penicillata 0,33 -18,9 0,96 5,35 120 23,9 36,3 35,2 N/A 0 0 4 1 N/A N/A 
Callitrichidae Cebuella pygmaea 0,15 -3,7 N/A N/A N/A N/A N/A N/A 1,68 1 36 3 1 N/A N/A 
Callitrichidae Leontopithecus rosalia 0,67 -22,5 0,63 6,92 75 22,9 40,1 38,1 1,04 0 85 5 1 No No 
Callitrichidae Saguinus imperator 0,75 -12,6 0,60 3,20 182 25,6 27,3 33,2 N/A 0 16 6 N/A N/A N/A 
Callitrichidae Saguinus mystax 0,45 -4,4 0,50 2,09 192 26,6 28,3 29,9 N/A 1 46 5 0,75 No No 
Cebidae Cebus capucinus 0,31 10,8 0,63 2,98 232 24,8 31,3 27,5 0,52 2 60 6 0,5 No Yes 
Cebidae Cebus capucinus 0,61 9,2 0,63 2,98 232 24,8 31,3 27,5 0,52 2 60 6 0,5 No Yes 
Cebidae Cebus capucinus 0,32 10,8 0,63 2,98 232 24,8 31,3 27,5 0,52 2 60 6 0,5 No Yes 
Cebidae Cebus imitator 0,25 10,8 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Cebidae Cebus olivaceus 0,65 8,6 N/A N/A N/A N/A N/A N/A N/A 2 18 6 0,5 No Yes 
Cebidae Saimiri collinsi 0,95 -1,2 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Cebidae Saimiri oerstedii 0,94 8,6 N/A N/A N/A N/A N/A N/A N/A 0 4 2 N/A No No 
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Family  Species Rs Latitude Es - r Es - t Ep - r Ep - t Eu - r Eu - t Ir Fi Ns Db Ap Inf - f Inf - m 
Cebidae Sapajus apella 0,82 -25,6 0,80 2,90 127 25,9 37,8 30,3 0,65 35 249 6 0,5 No Yes 
Cebidae Sapajus apella 0,49 2,7 0,80 2,90 127 25,9 37,8 30,3 0,65 35 249 6 0,5 No Yes 
Cebidae Sapajus libidinosus 0,57 -9,7 N/A N/A N/A N/A N/A N/A N/A N/A N/A 6 N/A N/A N/A 
Cebidae Sapajus nigritus 0,80 -25,7 0,66 10,05 125 20,1 39,9 39,8 N/A N/A N/A 6 N/A No Yes 
Cercopithecidae Cercocebus atys 0,83 5,7 0,96 4,62 126 26,8 40,0 28,7 N/A N/A N/A 1 0 No Yes 
Cercopithecidae Cercocebus sanjei 0,56 -7,8 N/A N/A N/A N/A N/A N/A 0,67 N/A N/A 3 N/A N/A N/A 
Cercopithecidae Cercopithecus ascanius 0,25 0,4 0,73 3,70 116 24,1 25,4 24,7 N/A 0 26 7 0 No Yes 
Cercopithecidae Cercopithecus cephus 0,04 4,0 0,70 3,37 143 24,7 34,2 23,6 N/A 0 8 5 N/A N/A N/A 
Cercopithecidae Cercopithecus lomamiensis 0,53 -1,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Cercopithecidae Cercopithecus lowei 0,94 5,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 N/A N/A 
Cercopithecidae Cercopithecus mitis 0,62 -1,0 N/A N/A N/A N/A N/A N/A N/A 4 56 6 0 No Yes 
Cercopithecidae Cercopithecus mitis 0,68 -3,3 N/A N/A N/A N/A N/A N/A N/A 4 56 6 0 No Yes 
Cercopithecidae Cercopithecus mitis 0,70 0,5 N/A N/A N/A N/A N/A N/A N/A 4 56 6 0 No Yes 
Cercopithecidae Cercopithecus mitis 0,79 -0,4 N/A N/A N/A N/A N/A N/A N/A 4 56 6 0 No Yes 
Cercopithecidae Cercopithecus nictitans 0,13 4,0 0,68 3,51 178 24,6 34,5 25,5 N/A 0 7 6 N/A N/A N/A 
Cercopithecidae Cercopithecus pogonias 0,20 4,0 N/A N/A N/A N/A N/A N/A N/A 0 8 6 N/A N/A N/A 
Cercopithecidae Chlorocebus aethiops 0,85 -2,6 1,18 7,02 68 23,8 38,9 34,4 0,57 3 91 4 0 No Yes 
Cercopithecidae Chlorocebus sabaeus 0,65 13,2 N/A N/A N/A N/A N/A N/A 0,52 N/A N/A 5 N/A No N/A 
Cercopithecidae Erythrocebus patas 0,85 0,2 1,24 9,14 62 22,3 40,6 28,9 0,88 0 33 4 0 No Yes 
Cercopithecidae Erythrocebus patas 0,92 2,1 1,24 9,14 62 22,3 40,6 28,9 0,88 0 33 4 0 No Yes 
Cercopithecidae Lophocebus albigena 0,29 0,5 N/A N/A N/A N/A N/A N/A 0,79 0 34 2 N/A No No 
Cercopithecidae Macaca arctoides 0,05 18,4 0,92 8,72 162 23,8 29,0 31,0 0,51 1 48 7 0 No Yes 
Cercopithecidae Macaca assamensis 0,89 16,1 1,16 19,39 117 11,3 37,0 35,4 N/A 0 17 N/A N/A N/A N/A 
Cercopithecidae Macaca cyclopis 0,91 22,7 0,92 13,30 170 16,7 52,2 37,3 N/A 0 12 5 N/A N/A N/A 
Cercopithecidae Macaca cyclopis 0,79 22,0 0,92 13,30 170 16,7 52,2 37,3 N/A 0 12 5 N/A N/A N/A 
Cercopithecidae Macaca fascicularis 0,49 3,7 N/A N/A N/A N/A N/A N/A 0,43 4 174 1 0 No Yes 
Cercopithecidae Macaca fuscata 0,89 29,4 0,72 30,36 135 11,1 38,5 41,3 0,45 17 253 6 0 No Yes 
Cercopithecidae Macaca fuscata 0,91 35,0 0,72 30,36 135 11,1 38,5 41,3 0,45 17 253 6 0 No Yes 
Cercopithecidae Macaca leonina 0,11 24,5 N/A N/A N/A N/A N/A N/A 0,45 N/A N/A 1 N/A N/A N/A 
Cercopithecidae Macaca leonina 0,43 14,4 N/A N/A N/A N/A N/A N/A 0,45 N/A N/A 1 N/A N/A N/A 
Cercopithecidae Macaca maura 0,49 -4,3 0,77 1,54 182 26,4 33,0 20,8 0,42 N/A N/A 3 N/A N/A N/A 
Cercopithecidae Macaca mulatta 0,70 18,2 1,04 17,37 129 21,6 41,7 36,9 0,47 2 296 6 0 Yes Yes 
Cercopithecidae Macaca mulatta 0,90 35,2 1,04 17,37 129 21,6 41,7 36,9 0,47 2 296 6 0 Yes Yes 
Cercopithecidae Macaca nemestrina 0,25 3,8 0,61 2,06 216 26,8 39,4 25,0 0,45 1 51 1 0 No Yes 
Cercopithecidae Macaca nemestrina 0,25 -1,0 0,61 2,06 216 26,8 39,4 25,0 0,45 1 51 1 0 No Yes 
Cercopithecidae Macaca radiata 0,86 12,9 1,35 7,19 86 27,0 52,3 29,4 0,84 0 34 3 0 Yes Yes 
Cercopithecidae Macaca silenus 0,49 10,3 1,23 4,45 152 24,2 47,0 27,5 N/A 1 48 2 N/A No Yes 
Cercopithecidae Macaca sinica 0,61 7,9 0,79 3,14 152 24,6 48,3 27,3 N/A 0 12 6 N/A No Yes 
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Family  Species Rs Latitude Es - r Es - t Ep - r Ep - t Eu - r Eu - t Ir Fi Ns Db Ap Inf - f Inf - m 
Cercopithecidae Macaca sylvanus 0,93 36,5 0,93 22,54 43 14,9 53,4 43,3 0,97 0 67 3 0 Yes Yes 
Cercopithecidae Macaca sylvanus 0,88 36,1 0,93 22,54 43 14,9 53,4 43,3 0,97 0 67 3 0 Yes Yes 
Cercopithecidae Macaca thibetana 0,80 29,5 0,85 25,79 99 13,9 35,9 39,5 0,40 N/A N/A 5 N/A No Yes 
Cercopithecidae Mandrillus sphinx 0,67 -1,8 N/A N/A N/A N/A N/A N/A 0,52 0 30 5 N/A No Yes 
Cercopithecidae Mandrillus sphinx 0,79 -2,6 N/A N/A N/A N/A N/A N/A 0,52 0 30 5 N/A No Yes 
Cercopithecidae Miopithecus talapoin 0,90 0,6 N/A N/A N/A N/A N/A N/A 0,59 0 4 4 0 N/A N/A 
Cercopithecidae Nasalis larvatus 0,06 5,7 0,49 1,40 224 26,4 35,2 21,4 0,54 0 17 4 0 No Yes 
Cercopithecidae Papio anubis 0,19 -0,5 N/A N/A N/A N/A N/A N/A 0,57 6 43 2 0 No Yes 
Cercopithecidae Papio anubis 0,22 7,5 N/A N/A N/A N/A N/A N/A 0,57 6 43 2 0 No Yes 
Cercopithecidae Papio anubis 0,10 -0,6 N/A N/A N/A N/A N/A N/A 0,57 6 43 2 0 No Yes 
Cercopithecidae Papio cynocephalus 0,14 -1,9 N/A N/A N/A N/A N/A N/A 0,59 0 114 1 0 Yes Yes 
Cercopithecidae Papio cynocephalus 0,16 -2,7 N/A N/A N/A N/A N/A N/A 0,59 0 114 1 0 Yes Yes 
Cercopithecidae Papio cynocephalus 0,14 -7,4 N/A N/A N/A N/A N/A N/A 0,59 0 114 1 0 Yes Yes 
Cercopithecidae Papio hamadryas 0,02 9,1 1,22 10,26 29 22,6 33,4 29,6 0,67 2 78 7 0,01 No Yes 
Cercopithecidae Papio kindae 0,50 -12,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Cercopithecidae Papio ursinus 0,09 -34,5 N/A N/A N/A N/A N/A N/A 0,55 2 22 1 0,01 Yes Yes 
Cercopithecidae Papio ursinus 0,37 -19,2 N/A N/A N/A N/A N/A N/A 0,55 2 22 1 0,01 Yes Yes 
Cercopithecidae Papio ursinus 0,24 -34,1 N/A N/A N/A N/A N/A N/A 0,55 2 22 1 0,01 Yes Yes 
Cercopithecidae Papio ursinus 0,12 -22,5 N/A N/A N/A N/A N/A N/A 0,55 2 22 1 0,01 Yes Yes 
Cercopithecidae Papio ursinus 0,41 -29,4 N/A N/A N/A N/A N/A N/A 0,55 2 22 1 0,01 Yes Yes 
Cercopithecidae Presbytis thomasi 0,04 3,7 0,52 1,53 200 25,2 36,6 23,5 N/A N/A N/A 4 N/A No Yes 
Cercopithecidae Procolobus verus 0,51 5,8 0,85 4,29 131 26,8 42,6 28,0 N/A 0 3 4 N/A N/A N/A 
Cercopithecidae Pygathrix nemaeus 0,62 17,5 0,93 9,84 164 24,0 34,7 32,4 N/A 0 25 4 0 No Yes 
Cercopithecidae Rhinopithecus bieti 0,98 29,3 1,02 19,67 68 5,8 33,2 35,4 N/A N/A N/A 1 N/A No Yes 
Cercopithecidae Rhinopithecus bieti 0,93 26,3 1,02 19,67 68 5,8 33,2 35,4 N/A N/A N/A 1 N/A No Yes 
Cercopithecidae Rhinopithecus roxellana 0,95 33,8 0,94 28,23 68 11,5 28,7 40,1 N/A 0 36 6 N/A No Yes 
Cercopithecidae Semnopithecus entellus 0,87 27,7 N/A N/A N/A N/A N/A N/A 0,38 4 98 1 N/A Yes Yes 
Cercopithecidae Semnopithecus entellus 0,12 26,3 N/A N/A N/A N/A N/A N/A 0,38 4 98 1 N/A Yes Yes 
Cercopithecidae Theropithecus gelada 0,09 13,2 1,27 5,48 76 19,9 45,5 32,4 0,54 0 34 4 0 No Yes 
Cercopithecidae Theropithecus gelada 0,14 13,2 1,27 5,48 76 19,9 45,5 32,4 0,54 0 34 4 0 No Yes 
Cercopithecidae Trachypithecus francoisi 0,85 28,8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Cercopithecidae Trachypithecus geei 0,41 26,3 1,11 15,46 195 18,3 35,8 33,4 N/A 0 7 4 0 N/A N/A 
Cercopithecidae Trachypithecus leucocephalus 0,62 22,3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Cercopithecidae Trachypithecus pileatus 0,77 24,7 1,07 13,94 196 22,1 40,5 32,7 N/A 0 5 2 N/A N/A N/A 
Cercopithecidae Trachypithecus pileatus 0,80 26,7 1,07 13,94 196 22,1 40,5 32,7 N/A 0 5 2 N/A N/A N/A 
Galagidae Euoticus elegantulus 0,38 0,5 0,70 3,44 142 24,7 34,0 23,7 N/A 0 1 3 N/A N/A N/A 
Galagidae Galago moholi 0,37 -24,5 1,18 9,22 74 21,7 31,8 29,3 N/A 0 14 2 N/A N/A N/A 
Galagidae Sciurocheirus alleni 0,34 0,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
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Family  Species Rs Latitude Es - r Es - t Ep - r Ep - t Eu - r Eu - t Ir Fi Ns Db Ap Inf - f Inf - m 
Hominidae Gorilla beringei 0,06 -1,5 0,55 1,77 112 19,1 35,1 22,1 N/A N/A N/A 2 0 No Yes 
Hominidae Pan paniscus 0,47 0,0 0,54 2,02 137 25,5 32,7 21,8 0,32 6 225 5 0,05 No No 
Hominidae Pan troglodytes 0,10 -6,3 0,85 3,92 118 23,9 34,7 25,9 0,24 140 755 6 0,05 Yes Yes 
Hominidae Pan troglodytes 0,11 -4,7 0,85 3,92 118 23,9 34,7 25,9 0,24 140 755 6 0,05 Yes Yes 
Hylobatidae Hylobates lar 0,76 14,4 0,82 6,59 170 24,6 40,6 28,3 0,21 0 86 4 0,1 No Yes 
Hylobatidae Nomascus hainanus 0,42 19,1 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Indriidae Propithecus diadema 0,89 -21,3 N/A N/A N/A N/A N/A N/A N/A 0 28 4 N/A No Yes 
Indriidae Propithecus verreauxi 0,96 -23,7 N/A N/A N/A N/A N/A N/A N/A 0 41 4 0 No Yes 
Lemuridae Eulemur flavifrons 0,96 -14,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lemuridae Eulemur mongoz 0,98 -15,9 1,16 5,19 131 26,0 26,8 28,3 N/A 1 13 5 N/A N/A N/A 
Lemuridae Eulemur rubriventer 0,68 -21,2 0,74 6,76 177 20,9 30,7 28,7 N/A 0 13 1 0 N/A N/A 
Lemuridae Eulemur rubriventer 0,92 -21,3 0,74 6,76 177 20,9 30,7 28,7 N/A 0 13 1 0 N/A N/A 
Lemuridae Eulemur rufus 0,97 -20,1 1,36 6,41 104 25,0 30,2 29,0 N/A 0 8 2 N/A N/A N/A 
Lemuridae Eulemur rufus 1,00 -21,3 1,36 6,41 104 25,0 30,2 29,0 N/A 0 8 2 N/A N/A N/A 
Lemuridae Hapalemur griseus 0,88 -23,7 N/A N/A N/A N/A N/A N/A N/A 0 40 1 0 No No 
Lemuridae Lemur catta 0,84 -23,7 0,75 8,58 93 20,9 21,0 29,0 N/A 2 103 4 0 Yes Yes 
Lemuridae Lemur catta 0,97 -23,7 0,75 8,58 93 20,9 21,0 29,0 N/A 2 103 4 0 Yes Yes 
Lemuridae Lemur catta 0,91 -25,0 0,75 8,58 93 20,9 21,0 29,0 N/A 2 103 4 0 Yes Yes 
Lemuridae Lemur catta 0,93 -25,0 0,75 8,58 93 20,9 21,0 29,0 N/A 2 103 4 0 Yes Yes 
Lorisidae Arctocebus calabarensis 0,11 0,5 0,80 3,92 186 25,6 35,9 26,9 0,96 0 1 2 N/A N/A N/A 
Lorisidae Loris lydekkerianus 0,23 10,5 1,07 4,81 134 25,6 50,2 28,0 N/A N/A N/A 5 0 No No 
Lorisidae Loris tardigradus 0,29 6,0 N/A N/A N/A N/A N/A N/A 1,01 0 14 3 0,05 No No 
Lorisidae Perodicticus potto 0,76 0,5 N/A N/A N/A N/A N/A N/A N/A 0 10 4 0,05 N/A N/A 
Pitheciidae Pithecia chrysocephala 0,33 -2,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Pitheciidae Pithecia pithecia 0,54 7,8 0,70 2,21 185 26,1 35,8 26,2 N/A 0 28 5 0,5 No No 
Tarsiidae Tarsius spectrumgurskyae 0,38 1,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0,05 N/A N/A 
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Table S2: Mammal dataset. Or/Sub: Order or Suborder / Rs: Reproductive seasonality (categories) / Es - r: Environmental seasonality (rainfall) / Es - t:  Environmental seasonality (temperature) 
x100 / Ep - r: Environmental productivity (rainfall) / Ep - t: Environmental productivity (temperature) / Eu - r: Environmental unpredictability (rainfall) x100 / Eu - t: Environmental unpredictability 
(temperature) x100 / Ir: Intensity of reproductive effort x100 / Fi: Foraging innovations / Ns: Number of studies (foraging innovations) / Db: Diet breath / Ap: Allomaternal provisioning / Inf - f: 
Infanticide by females / Inf - m: Infanticide by males 

Or/Sub  Species Rs Latitude Es - r Es - t Ep - r Ep - t Eu - r Eu - t Ir Fi Ns Db Ap Inf - f Inf - m 
Carnivora Ailuropoda melanoleuca 5          30,8 0,99 2,58 67,6 9,8 25,7 39,5 1,97 N/A N/A 3 0 N/A N/A 
Carnivora Ailurus fulgens 5 28,4 1,06 1,73 92,7 13,2 33,3 35,4 1,5 N/A N/A 6 0 No No 
Carnivora Arctictis binturong 2 9,8 0,61 0,79 206,3 25,5 39,3 25,6 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Arctocephalus australis 5 35,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 N/A N/A 
Carnivora Arctocephalus pusillus 5 31,7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 No No 
Carnivora Arctogalidia trivirgata 1 10,9 0,64 0,31 214,1 26,7 39,2 25,6 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Arctonyx collaris 5 16,9 0,85 3,47 113,1 14 30 36,2 N/A N/A N/A 1 0 N/A N/A 
Carnivora Atilax paludinosus 4 8,9 1,09 1,21 67,8 21,8 44,4 30,2 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Bassariscus astutus 5 29,7 1,54 1,81 23,7 20,8 45,6 41,5 4,48 N/A N/A 3 0 N/A N/A 
Carnivora Callorhinus ursinus 5 48,8 N/A N/A N/A N/A N/A N/A 1,11 N/A N/A N/A 0 No No 
Carnivora Canis latrans 4 39,7 0,92 4,12 48,2 3,9 34,6 49,4 7,42 N/A N/A 1 1 Yes No 
Carnivora Canis lupus 5 47,4 N/A N/A N/A N/A N/A N/A 11,68 N/A N/A 1 1 Yes No 
Carnivora Canis mesomelas 4 9,2 1,25 1,11 44 21,8 40,5 31,5 N/A N/A N/A 2 1 Yes No 
Carnivora Canis rufus 5 35,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Carnivora Caracal caracal 2 5,5 2,32 2,19 27 23,8 29,4 38,3 N/A N/A N/A 1 N/A N/A N/A 
Carnivora Cerdocyon thous 4 11,2 0,79 0,41 176,8 25,7 34,5 27,4 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Chrysocyon brachyurus 4 17,3 0,77 1,41 92,4 21,3 42,3 41,5 N/A N/A N/A 3 1 N/A N/A 
Carnivora Civettictis civetta 3 6 0,97 0,61 91,3 25,2 42,5 25,8 1,63 N/A N/A 4 0 N/A N/A 
Carnivora Crocuta crocuta 2 5,1 0,89 0,63 105,9 24,8 34 26,5 1,86 N/A N/A 1 0 Yes No 
Carnivora Crossarchus obscurus 4 6,8 0,94 0,51 123,7 26,5 40,2 29,3 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Cryptoprocta ferox 5 19 0,91 0,73 126,9 22,9 27,1 28,9 N/A N/A N/A 2 0 N/A N/A 
Carnivora Cuon alpinus 4 23,4 0,88 1,84 183,3 22,1 45,4 26 6,68 N/A N/A 2 1 Yes No 
Carnivora Cynictis penicillata 4 25,7 1,32 1,59 29,7 19 41,1 35,9 N/A N/A N/A 2 1 No No 
Carnivora Eira barbara 1 4,5 0,7 0,43 152,6 25,2 33,6 29,9 4,6 N/A N/A 2 N/A N/A N/A 
Carnivora Enhydra lutris 2 47,9 0,76 2,24 115,7 5,5 35,9 40,2 1,76 N/A N/A 2 0 No Yes 
Carnivora Felis chaus 4 26,8 1,46 2,53 33,1 17,7 29,7 42,4 6,46 N/A N/A 1 0 N/A N/A 
Carnivora Felis margarita 5 30,4 1,18 2,41 7,9 22,5 16,4 39,2 N/A N/A N/A 1 N/A N/A N/A 
Carnivora Felis nigripes 4 24,7 1,36 1,65 27,5 19,3 41,1 36,6 N/A N/A N/A 1 0,1 N/A N/A 
Carnivora Genetta genetta 3 7,5 1,44 1,57 28,1 21,5 28,8 35 N/A N/A N/A 3 0 N/A N/A 
Carnivora Gulo gulo 4 60,7 1,07 4,36 57,9 -3,7 27,6 46,2 N/A N/A N/A 2 0 N/A N/A 
Carnivora Halichoerus grypus 4 56,3 N/A N/A N/A N/A N/A N/A 1,6 N/A N/A N/A 0 Yes Yes 
Carnivora Helarctos malayanus 2 9,7 0,63 0,51 211,1 25,6 35 25 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Helogale parvula 3 7 1,45 0,92 43,6 21,5 35,2 27,4 N/A N/A N/A 2 1 Yes No 
Carnivora Herpailurus yagouaroundi 1 3,2 N/A N/A 85,2 N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Carnivora Hyaena hyaena 1 16,9 1,65 2,29 43,4 20,5 33,5 39,9 N/A N/A N/A 3 0 No No 
Carnivora Ictonyx striatus 3 6,1 1,21 0,86 66,9 24,5 35,8 27,3 2,49 N/A N/A 2 0 N/A N/A 
Carnivora Leopardus geoffroyi 4 33,2 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
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Carnivora Leptailurus serval 3 1,5 1,31 1,43 37,2 20,4 39,7 36,4 N/A N/A N/A 1 0 N/A N/A 
Carnivora Lontra canadensis 5 47,6 0,54 2,59 122,4 4,9 34,2 44,6 2,65 N/A N/A 3 0 N/A N/A 
Carnivora Lutra lutra 2 27,7 0,91 2,2 120,5 17,2 42,9 37,5 N/A N/A N/A 2 0 N/A N/A 
Carnivora Lutrogale perspicillata 4 11,9 0,64 1,15 193,8 25,6 38,5 25,6 N/A N/A N/A 1 0,5 N/A N/A 
Carnivora Lycaon pictus 4 2,7 1,21 0,85 70 23,9 35,3 30,9 N/A N/A N/A 1 1 Yes No 
Carnivora Lynx canadensis 5 53,8 0,47 3,67 70,7 2,7 35 48,3 N/A N/A N/A 1 N/A No Yes 
Carnivora Lynx lynx 5 49 0,66 3,03 57,3 6,2 39,9 47,2 1,77 N/A N/A 1 0 N/A N/A 
Carnivora Lynx rufus 4 37,8 0,55 3,16 85,3 8,2 38,3 46,2 5,2 N/A N/A 1 0 N/A N/A 
Carnivora Martes americana 5 52,9 0,74 3,05 105,1 4,4 35,9 46 N/A N/A N/A 3 N/A No No 
Carnivora Martes flavigula 5 20,7 0,77 1,99 171,3 21 40,1 30 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Martes martes 5 53,4 0,66 2,07 75,4 10,6 44,4 42,4 N/A N/A N/A 2 0,1 N/A N/A 
Carnivora Martes pennanti 5 48,7 0,77 3,67 74,3 4,3 39,1 47,7 N/A N/A N/A 1 0 No No 
Carnivora Meles meles 3 49,2 0,73 2,11 66,8 11,8 43 42,7 N/A N/A N/A 5 0 Yes No 
Carnivora Melursus ursinus 4 18,3 1,25 1,28 116,9 25,4 48,3 32,6 N/A N/A N/A 5 0 N/A N/A 
Carnivora Mephitis mephitis 5 43,2 N/A N/A N/A N/A N/A N/A 6,84 N/A N/A 2 0 No Yes 
Carnivora Mungos mungo 1 8,3 1,8 1,26 62 25,1 29,6 33 N/A N/A N/A 2 0,5 Yes No 
Carnivora Mustela erminea 5 50,9 0,58 2,32 70,4 6,6 37,3 44,1 2,2 N/A N/A 2 0 No No 
Carnivora Mustela eversmanii 5 43,4 1,04 5,12 31,3 -2,2 25,8 49,4 N/A N/A N/A 1 N/A N/A N/A 
Carnivora Mustela lutreola 5 54,3 0,58 3,47 50,4 6,2 40,1 51,2 N/A N/A N/A 2 N/A N/A N/A 
Carnivora Mustela nigripes 5 40,8 0,89 3,63 23,9 7,3 35,7 50,5 N/A N/A N/A 1 0 N/A N/A 
Carnivora Mustela nivalis 5 51,8 0,93 3,32 58,3 6,1 32,3 43,4 14,15 N/A N/A 1 0 N/A N/A 
Carnivora Mustela putorius 4 47,7 0,65 2,1 103,7 8,7 44 43,9 N/A N/A N/A 2 0 N/A N/A 
Carnivora Mustela sibirica 4 38,5 0,98 2,8 119,1 14,9 42 38,5 N/A N/A N/A 1 0 N/A N/A 
Carnivora Nasua narica 5 21,3 0,65 0,79 193,2 24,8 36,7 29,4 N/A N/A N/A 2 0 N/A N/A 
Carnivora Nasua nasua 4 11,6 0,7 0,58 162,3 24,9 31,8 32,2 N/A N/A N/A 3 0 No Yes 
Carnivora Neofelis nebulosa 2 11,6 0,99 1,64 135,9 20 37,4 34 N/A N/A N/A 1 0,1 N/A N/A 
Carnivora Neovison vison 4 48,2 N/A N/A N/A N/A N/A N/A 5,04 N/A N/A 2 0 No Yes 
Carnivora Nyctereutes procyonoides 4 38,3 0,86 3,47 121,3 8,5 38,8 42,6 7,88 N/A N/A 4 0 No No 
Carnivora Otocolobus manul 5 40,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Carnivora Otocyon megalotis 4 12,6 1,32 1,13 42,6 21,8 40,5 30,8 N/A N/A N/A 3 0 No No 
Carnivora Paguma larvata 3 15,3 0,78 1,07 197,1 23,5 40,9 30,6 N/A N/A N/A 3 0 N/A N/A 
Carnivora Panthera leo 1 3,4 1,13 0,87 71,4 23,8 35,9 30,7 1,04 N/A N/A 1 1 No Yes 
Carnivora Panthera tigris 2 21 1,1 2,26 136,4 18,5 38,6 34,1 1,82 N/A N/A 1 0,1 No Yes 
Carnivora Panthera uncia 4 40,2 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 0 N/A N/A 
Carnivora Paradoxurus hermaphroditus 2 12,1 0,69 0,44 207,1 26,2 41,4 26,2 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Phoca vitulina 5 54 N/A N/A N/A N/A N/A N/A 1,86 N/A N/A N/A N/A No No 
Carnivora Potos flavus 3 0,3 0,82 0,5 157,4 24,6 35,8 30,9 N/A N/A N/A 4 0 No No 
Carnivora Prionailurus rubiginosus 2 14,6 1,18 1,01 106 26,4 49,6 31,2 N/A N/A N/A 1 N/A N/A N/A 
Carnivora Prionailurus viverrinus 4 10,3 0,96 0,84 171,3 25 42,9 28,1 N/A N/A N/A 2 N/A N/A N/A 
Carnivora Procyon cancrivorus 4 11,2 0,75 0,38 137,3 25,8 35,2 28,6 N/A N/A N/A 2 N/A N/A N/A 
Carnivora Procyon lotor 4 33 1,48 1,76 63,9 21,3 45,8 38,6 3,63 N/A N/A 4 0 N/A N/A 
Carnivora Proteles cristata 4 5,7 1,3 1,11 39,5 22,4 39,9 31,2 N/A N/A N/A 1 0 No No 
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Carnivora Pteronura brasiliensis 4 8,5 0,68 0,38 170,4 25,6 29,9 30,8 N/A N/A N/A 2 0,05 No Yes 
Carnivora Puma concolor 2 3,3 0,86 1,74 105,9 18,4 37,3 37,3 1,77 N/A N/A 1 0 No Yes 
Carnivora Speothos venaticus 2 7,3 0,74 0,45 155,9 25,1 32,6 31,6 N/A N/A N/A 3 1 Yes No 
Carnivora Suricata suricatta 2 24,8 1,33 1,64 24,6 18,6 40,8 36,1 5,18 N/A N/A 2 0,8 Yes No 
Carnivora Tremarctos ornatus 4 5,5 0,86 0,77 82,7 18,7 33,1 37 N/A N/A N/A 5 N/A N/A N/A 
Carnivora Urocyon cinereoargenteus 5 26,1 0,77 2,7 95,6 15,1 39,9 40,6 3,99 N/A N/A 4 0,5 N/A No 
Carnivora Ursus americanus 5 47,6 0,89 2,55 60,2 14,9 47,9 44,5 2,65 N/A N/A 5 0 No Yes 
Carnivora Ursus arctos 5 50,8 0,86 3,62 49,8 3,8 35,8 44,8 3,05 N/A N/A 5 0 Yes Yes 
Carnivora Ursus maritimus 5 65,8 N/A N/A N/A N/A N/A N/A 0,52 N/A N/A 2 0 No Yes 
Carnivora Ursus thibetanus 4 28,3 1,01 2,06 138,5 17,9 37,1 35,5 N/A N/A N/A N/A N/A N/A N/A 
Carnivora Vormela peregusna 5 40,6 1 3,03 18,8 15,8 30,1 44,5 N/A N/A N/A 1 0 N/A N/A 
Carnivora Vulpes cana 4 27,1 1,15 2,29 10,6 21,3 16,1 39,5 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Vulpes corsac 5 42 1,06 4,81 18,8 5,3 27 48,9 N/A N/A N/A 2 N/A N/A N/A 
Carnivora Vulpes lagopus 5 65,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Yes Yes 
Carnivora Vulpes macrotis 5 32,8 1,21 2,51 22,5 15 51 45,4 N/A N/A N/A 1 N/A N/A N/A 
Carnivora Vulpes rueppellii 5 24,6 1,51 2,57 7,9 22 17,9 41,3 N/A N/A N/A 3 N/A N/A N/A 
Carnivora Vulpes velox 5 38,4 0,94 3,3 32,5 10,5 43,5 48,8 N/A N/A N/A 2 1 No No 
Carnivora Vulpes vulpes 5 43,1 N/A N/A N/A N/A N/A N/A 13,13 N/A N/A 3 1 Yes No 
Carnivora Vulpes zerda 5 25,7 2,91 2,14 4,8 24,9 10,3 39 N/A N/A N/A 2 1 No No 
Carnivora Zalophus californianus 5 41,2 N/A N/A N/A N/A N/A N/A 0,75 N/A N/A N/A 0 Yes No 
Lagomorpha Brachylagus idahoensis 3 42,6 0,7 3,04 18,4 9,2 42,3 48,5 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Bunolagus monticularis 3 -31,6 0,9 1,83 15 15,4 48,7 38,8 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Caprolagus hispidus 4 27,7 1,26 1,75 154,3 22,3 42,5 35,7 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Lepus alleni 3 27,6 1,74 1,93 23,6 22,3 46,2 41,4 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Lepus americanus 3 52 0,44 3,36 94,7 5,6 33,6 46,7 7,97 N/A N/A N/A 0 No No 
Lagomorpha Lepus arcticus 5 65,6 0,68 5,41 22 -14,6 8,8 44,9 N/A N/A N/A 1 0 N/A N/A 
Lagomorpha Lepus brachyurus 2 36,3 0,82 2,89 146 13,7 38,8 40,6 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus californicus 3 33,7 0,8 3,09 54,6 11,8 45,5 48,6 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus callotis 4 24,6 1,4 1,78 41,1 16,7 49,6 39,5 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus capensis 2 1,3 1,64 2,12 15,3 22,5 23,6 37,6 10,88 N/A N/A N/A N/A N/A N/A 
Lagomorpha Lepus comus 4 25,5 1,02 1,74 91,1 14,6 35,3 37,1 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus coreanus 4 38,4 1,14 4,03 96,1 7,2 42 43,4 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus corsicanus 2 39,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Lepus europaeus 3 50 0,82 2,74 48,5 10 42,6 45,6 4,69 N/A N/A 1 0 N/A N/A 
Lagomorpha Lepus flavigularis 3 16,3 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus granatensis 2 39,9 0,95 1,93 58,7 14,3 51,9 43,1 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus insularis 3 24,5 N/A N/A 54,6 N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus mandshuricus 4 45,6 1,13 5,48 50,7 1,3 29,7 46,3 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus nigricollis 2 20,8 1,38 2,08 67,5 24,5 47,4 36,1 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus oiostolus 4 33,9 1,34 3,2 30,9 -0,8 16,7 38,5 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Lepus othus 5 61,2 0,7 3,86 35,3 -2,6 28,2 52,3 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus saxatilis 3 -29,4 1,15 1,6 35,3 17,4 47 38,2 N/A N/A N/A 2 N/A N/A N/A 
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Lagomorpha Lepus sinensis 4 26,2 1,02 1,72 159,5 20,4 52,5 37,3 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus timidus 4 59,1 0,51 2,93 97,5 2,7 32 42,5 N/A N/A N/A 1 0 N/A N/A 
Lagomorpha Lepus tolai 4 40,5 1,26 4,54 32,1 6,2 29,4 46,7 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Lepus townsendii 4 45,4 0,89 3,87 36,6 5,5 39,7 51,4 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Lepus yarkandensis 4 39,3 1,13 4,2 6,6 9,5 14,9 43,9 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Ochotona alpina 4 46,3 1,35 5,47 25,2 -2 20,1 47,8 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona cansus 4 34,4 1,09 3,5 42,7 7,3 27,1 41,2 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona collaris 5 64,4 0,8 4,89 31,2 -5,9 24,7 52,1 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona coreana 4 41,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona curzoniae 4 34,1 1,35 3,19 30,8 -2 15,4 38,3 N/A N/A N/A N/A N/A No No 
Lagomorpha Ochotona dauurica 4 42,8 1,03 5,64 34,5 -3 23,1 48,8 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona erythrotis 4 36,3 1,19 3,21 26,7 0,6 15,8 38,2 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Ochotona gloveri 4 30,1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona hoffmanni 4 48,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona hyperborea 4 56,9 0,67 5,1 59,4 -3,8 27,6 48,4 N/A N/A N/A 3 N/A N/A N/A 
Lagomorpha Ochotona ladacensis 5 36 1,01 3,58 12,4 -2,8 11,6 39,5 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Ochotona macrotis 4 34,7 1,35 3,26 32,7 0,2 21,9 40 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Ochotona mantchurica 4 49,9 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona princeps 4 44,9 0,81 3,17 31,1 6,1 41,3 48,7 9,39 N/A N/A N/A 0 N/A N/A 
Lagomorpha Ochotona pusilla 4 50,5 0,59 5,2 23,2 3,2 32,9 53,1 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona roylei 4 32,3 1,15 2,93 41,2 -0,2 38,1 40,2 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Ochotona rufescens 4 32,2 1,05 3,06 23,2 15,9 37,8 43,9 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona rutila 4 41 0,85 3,79 33,6 1,7 36 47,9 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Ochotona thibetana 4 30,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Ochotona turuchanensis 4 66,1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Oryctolagus cuniculus 2 44,2 N/A N/A N/A N/A N/A N/A 8,4 N/A N/A 2 0 Yes No 
Lagomorpha Pentalagus furnessi 3 28,1 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
Lagomorpha Poelagus marjorita 2 -1,4 0,79 0,44 100,2 24,2 35,3 31,1 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Pronolagus crassicaudatus 2 -29,4 0,92 1,16 67,5 16,9 50,5 36,2 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Pronolagus randensis 1 -20,3 1,53 1,27 36,3 20 38,4 31,9 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Pronolagus rupestris 4 -16,8 1,32 1,4 47,2 19,4 42,7 33,5 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Romerolagus diazi 2 19,1 1,14 0,75 80,4 13,2 42 38,4 N/A N/A N/A 3 N/A N/A N/A 
Lagomorpha Sylvilagus aquaticus 3 33,1 0,59 2,73 104,7 17,6 48 46,6 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Sylvilagus audubonii 3 33,6 1,19 2,83 29,7 13,5 47,8 46,1 N/A N/A N/A 1 0 N/A N/A 
Lagomorpha Sylvilagus bachmani 4 34,5 1,36 1,81 55,2 14,2 51,7 42,4 N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Sylvilagus cunicularius 2 19,8 1,37 0,69 80,4 21,3 46 34,5 N/A N/A N/A N/A N/A N/A N/A 
Lagomorpha Sylvilagus dicei 3 9,6 0,73 0,24 271,2 21 35,4 29,4 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Sylvilagus floridanus 3 28,2 0,93 1,68 127,6 19,1 39,4 35,5 6,02 N/A N/A 1 0 N/A N/A 
Lagomorpha Sylvilagus mansuetus 4 25 N/A N/A 55,2 N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Lagomorpha Sylvilagus nuttallii 4 42,2 0,9 3,32 28,9 6,8 41,6 49,5 N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Sylvilagus obscurus 4 36,9 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Lagomorpha Sylvilagus palustris 1 31,1 0,87 1,23 98,3 24,4 52,2 37,8 N/A N/A N/A 1 N/A N/A N/A 
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Lagomorpha Sylvilagus transitionalis 3 42,9 0,48 3,41 93,8 8,3 41,5 47 N/A N/A N/A 3 N/A N/A N/A 
Lagomorpha Sylvilagus varynaensis 3 7,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Primates Allenopithecus nigroviridis 2 0,17 0,45 0,22 144,1 25,2 28,6 22,2 N/A 0 6 N/A N/A N/A N/A 
Primates Alouatta caraya 2 20,34 0,86 0,77 119,3 24,2 36,2 36,9 N/A 1 45 4 0 No Yes 
Primates Alouatta seniculus 2 0,68 0,48 0,22 206,8 25,1 29,6 26,7 N/A 3 82 4 0 No Yes 
Primates Aotus azarae 4 17,05 0,85 0,74 118,3 24,6 32,1 36,4 N/A N/A N/A 5 0,75 No No 
Primates Ateles belzebuth 1 0,44 N/A N/A N/A N/A N/A N/A N/A 0 12 5 0 No Yes 
Primates Ateles chamek 2 7,01 0,7 0,35 170,9 26,1 26,9 32 N/A N/A N/A 5 N/A N/A N/A 
Primates Ateles geoffroyi 3 12,38 N/A N/A N/A N/A N/A N/A 0,23 0 58 5 0 No Yes 
Primates Ateles hybridus 2 8,8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 5 N/A N/A N/A 
Primates Ateles paniscus 2 2,06 0,67 0,22 192,4 25,6 37,5 27 N/A 0 30 5 0 No No 
Primates Callimico goeldii 4 5,33 0,46 0,25 204,3 25,9 27,8 29,3 0,95 1 43 3 1 No No 
Primates Callithrix geoffroyi 4 18,99 0,87 0,61 92,1 23,1 41,4 33,1 1,56 0 0 5 N/A N/A N/A 
Primates Callithrix jacchus 2 6,58 1,18 0,36 84 26,3 45,1 29 1,51 0 161 5 1 Yes No 
Primates Callithrix kuhlii 3 15,62 0,66 0,5 95,2 23,1 42,5 29,7 1,52 N/A N/A 5 N/A N/A N/A 
Primates Callithrix penicillata 4 12,68 0,96 0,53 119,8 23,9 36,3 35,2 N/A 0 0 4 1 N/A N/A 
Primates Cebuella pygmaea 3 5,96 N/A N/A N/A N/A N/A N/A 1,68 N/A N/A 3 1 N/A N/A 
Primates Cebus albifrons 2 0,82 N/A N/A N/A N/A N/A N/A 0,69 0 13 6 N/A N/A N/A 
Primates Cebus capucinus 2 8,74 0,63 0,3 232,5 24,8 31,3 27,5 0,52 2 60 6 0,5 No Yes 
Primates Cebus olivaceus 3 4,78 N/A N/A N/A N/A N/A N/A N/A 2 18 6 0,5 No Yes 
Primates Cercocebus atys 4 7,92 0,96 0,46 126,3 26,8 40 28,7 N/A N/A N/A 1 0 No Yes 
Primates Cercocebus chrysogaster 2 2,7 N/A N/A N/A N/A N/A N/A 0,62 N/A N/A 4 N/A N/A N/A 
Primates Cercocebus torquatus 1 4,2 N/A N/A N/A N/A N/A N/A N/A 0 32 6 N/A No Yes 
Primates Cercopithecus ascanius 3 2,71 0,73 0,37 116 24,1 25,4 24,7 N/A 0 26 7 0 No Yes 
Primates Cercopithecus cephus 3 0,42 0,7 0,34 143 24,7 34,2 23,6 N/A 0 8 5 N/A N/A N/A 
Primates Cercopithecus diana 3 6,65 0,89 0,36 160,8 26,1 39,1 26,7 N/A 0 28 6 0 N/A N/A 
Primates Cercopithecus hamlyni 4 1,75 N/A N/A N/A N/A N/A N/A N/A 0 4 6 N/A N/A N/A 
Primates Cercopithecus mitis 4 1,9 N/A N/A N/A N/A N/A N/A N/A 4 56 6 0 No No 
Primates Cercopithecus mona 3 6,83 0,88 0,48 133 26,2 37,5 29 N/A 0 8 6 N/A N/A N/A 
Primates Cercopithecus neglectus 2 1,11 0,74 0,33 105,6 22 41,1 28,1 0,57 0 17 6 0 N/A N/A 
Primates Cercopithecus nictitans 3 1,69 0,68 0,35 177,5 24,6 34,5 25,5 N/A 0 7 6 N/A N/A N/A 
Primates Cercopithecus petaurista 1 8,93 1,22 0,48 150,4 26,9 30,2 29,8 N/A 0 5 6 N/A N/A N/A 
Primates Cheirogaleus medius 4 19,03 1,01 0,64 119,2 23,9 27,4 27,9 N/A 0 13 6 0 No No 
Primates Chlorocebus aethiops 4 12,6 1,18 0,7 68,1 23,8 38,9 34,4 0,57 3 91 4 0 No Yes 
Primates Chlorocebus pygerythrus 3 13,19 N/A N/A N/A N/A N/A N/A 0,52 N/A N/A 5 N/A N/A N/A 
Primates Chlorocebus sabaeus 3 11,44 N/A N/A N/A N/A N/A N/A 0,52 N/A N/A 5 N/A No N/A 
Primates Colobus angolensis 2 4,16 N/A N/A N/A N/A N/A N/A 0,33 0 16 1 N/A N/A N/A 
Primates Colobus guereza 2 5,15 N/A N/A N/A N/A N/A N/A 0,29 0 42 5 0 No Yes 
Primates Colobus polykomos 2 9,06 0,96 0,39 192,4 25,7 34,3 26,8 0,33 0 17 3 0 N/A N/A 
Primates Daubentonia madagascariensis 2 18,79 0,94 0,6 135,8 24,4 28,5 27,7 1,17 3 52 3 N/A N/A N/A 
Primates Erythrocebus patas 4 7,97 1,24 0,91 62,3 22,3 40,6 28,9 0,88 0 33 4 0 No Yes 
Primates Eulemur albifrons 5 15,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
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Primates Eulemur collaris 5 24,08 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Primates Eulemur coronatus 5 13,06 1,05 0,44 120,3 25,2 34,2 25,7 N/A 0 11 1 N/A N/A N/A 
Primates Eulemur fulvus 4 16,64 N/A N/A N/A N/A N/A N/A N/A 3 81 5 0 Yes Yes 
Primates Eulemur macaco 4 13,94 0,99 0,42 149,6 24,7 29,1 26 N/A 0 32 5 0 Yes Yes 
Primates Eulemur mongoz 4 16,11 1,16 0,52 131,4 26 26,8 28,3 N/A 1 13 5 N/A N/A N/A 
Primates Eulemur rubriventer 4 18,45 0,74 0,68 176,9 20,9 30,7 28,7 N/A 0 13 1 0 N/A N/A 
Primates Eulemur rufus 5 19,51 1,36 0,64 103,8 25 30,2 29 N/A 0 8 2 N/A N/A N/A 
Primates Galago moholi 4 13,46 1,18 0,92 74,5 21,7 31,8 29,3 N/A 0 14 2 N/A N/A N/A 
Primates Galago senegalensis 3 1,95 N/A N/A N/A N/A N/A N/A 1,43 0 20 3 0 N/A N/A 
Primates Gorilla gorilla 1 0,88 N/A N/A N/A N/A N/A N/A 0,23 6 517 3 0 No Yes 
Primates Hapalemur alaotrensis 3 17,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Primates Hapalemur griseus 5 19,45 N/A N/A N/A N/A N/A N/A N/A 0 40 1 0 No No 
Primates Hylobates lar 3 13,68 0,82 0,66 170,3 24,6 40,6 28,3 0,21 0 86 4 0,1 No Yes 
Primates Lagothrix lagotricha 4 0,02 N/A N/A N/A N/A N/A N/A N/A 0 34 5 0 No No 
Primates Lemur catta 4 23,05 0,75 0,86 93,1 20,9 21 29 N/A 2 103 4 0 Yes Yes 
Primates Leontopithecus chrysomelas 3 15,01 0,53 0,48 125,7 23,8 40,8 29,3 N/A 1 46 5 N/A Yes N/A 
Primates Leontopithecus chrysopygus 2 21,99 0,64 0,92 109,5 20,2 40,2 41 N/A N/A N/A 5 N/A N/A N/A 
Primates Leontopithecus rosalia 3 22,1 0,63 0,69 75,3 22,9 40,1 38,1 1,04 0 85 5 1 No No 
Primates Lophocebus albigena 2 0,22 N/A N/A N/A N/A N/A N/A 0,79 0 34 2 N/A No No 
Primates Loris lydekkerianus 3 13,75 1,07 0,48 134,1 25,6 50,2 28 N/A N/A N/A 5 0 No No 
Primates Loris tardigradus 2 6,75 N/A N/A N/A N/A N/A N/A 1,01 0 14 3 0,05 No No 
Primates Macaca arctoides 1 17,16 0,92 0,87 161,5 23,8 29 31 0,51 1 48 7 0 No Yes 
Primates Macaca cyclopis 4 23,91 0,92 1,33 169,8 16,7 52,2 37,3 N/A 0 12 5 N/A N/A N/A 
Primates Macaca fascicularis 3 4,13 N/A N/A N/A N/A N/A N/A 0,43 4 174 1 0 No Yes 
Primates Macaca fuscata 4 35,88 0,72 3,04 134,8 11,1 38,5 41,3 0,45 17 253 6 0 No Yes 
Primates Macaca maura 3 4,98 0,77 0,15 182,2 26,4 33 20,8 0,42 N/A N/A 3 N/A N/A N/A 
Primates Macaca mulatta 2 25,07 1,04 1,74 129,4 21,6 41,7 36,9 0,47 2 296 6 0 Yes Yes 
Primates Macaca nemestrina 2 3,04 0,61 0,21 216,5 26,8 39,4 25 0,45 1 51 1 0 No Yes 
Primates Macaca nigra 2 1,01 0,5 0,12 180,8 24,4 42,2 22,6 N/A 0 27 4 N/A No Yes 
Primates Macaca radiata 4 14,59 1,35 0,72 86,3 27 52,3 29,4 0,84 0 34 3 0 Yes Yes 
Primates Macaca silenus 3 13,19 1,23 0,44 152,2 24,2 47 27,5 N/A 1 48 2 N/A No Yes 
Primates Macaca sylvanus 4 34,21 0,93 2,25 42,5 14,9 53,4 43,3 0,97 0 67 3 0 Yes Yes 
Primates Mandrillus leucophaeus 3 5,21 N/A N/A N/A N/A N/A N/A N/A 0 18 5 N/A No Yes 
Primates Mandrillus sphinx 4 0,76 N/A N/A N/A N/A N/A N/A 0,52 0 30 5 N/A No Yes 
Primates Mico argentatus 4 3,09 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 1 N/A N/A 
Primates Microcebus murinus 4 18,95 1,1 0,73 102,4 24,1 25 29 N/A 0 66 6 0 No No 
Primates Miopithecus talapoin 3 7,68 N/A N/A N/A N/A N/A N/A 0,59 0 4 4 0 N/A N/A 
Primates Mirza coquereli 5 18,34 1,2 0,69 100,6 23,9 26,4 28,3 N/A 0 3 5 N/A No Yes 
Primates Nasalis larvatus 2 1,42 0,49 0,14 223,5 26,4 35,2 21,4 0,54 0 17 4 0 No Yes 
Primates Nomascus leucogenys 1 20,91 1,02 1,18 135,8 22,7 40,1 33,8 N/A N/A N/A 3 N/A N/A N/A 
Primates Nycticebus coucang 2 0,27 N/A N/A N/A N/A N/A N/A 1,06 0 37 3 0 N/A N/A 
Primates Otolemur crassicaudatus 5 14,71 N/A N/A N/A N/A N/A N/A 1,4 2 36 3 N/A Yes Yes 
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Primates Otolemur garnettii 4 4,61 N/A N/A N/A N/A N/A N/A 0,44 0 12 5 N/A Yes Yes 
Primates Pan paniscus 2 1,66 0,54 0,2 137,4 25,5 32,7 21,8 0,32 6 225 5 0,05 No No 
Primates Pan troglodytes 1 2,2 0,85 0,39 118,1 23,9 34,7 25,9 0,24 140 755 6 0,05 Yes Yes 
Primates Papio anubis 1 8,04 N/A N/A N/A N/A N/A N/A 0,57 6 43 2 0 No Yes 
Primates Papio cynocephalus 2 5,96 N/A N/A N/A N/A N/A N/A 0,59 0 114 1 0 Yes Yes 
Primates Papio hamadryas 2 12,72 1,22 1,03 28,9 22,6 33,4 29,6 0,67 2 78 7 0,013 No Yes 
Primates Papio papio 2 10,83 1,55 0,92 89,9 27,8 26,5 34,1 0,57 5 8 6 N/A No N/A 
Primates Papio ursinus 3 24,42 N/A N/A N/A N/A N/A N/A 0,55 2 22 1 0,013 Yes Yes 
Primates Perodicticus potto 4 1,77 N/A N/A N/A N/A N/A N/A N/A 0 10 4 0,05 N/A N/A 
Primates Pithecia pithecia 3 2,92 0,7 0,22 185,1 26,1 35,8 26,2 N/A 0 28 5 0,5 No No 
Primates Pongo pygmaeus 2 1,33 0,42 0,11 254,3 26,3 32,3 20,4 0,35 14 321 4 0 No No 
Primates Propithecus coquereli 5 15,49 1 0,47 148,6 25,4 29,3 27,8 N/A N/A N/A 3 N/A N/A N/A 
Primates Propithecus verreauxi 5 22,63 N/A N/A N/A N/A N/A N/A N/A 0 41 4 0 No Yes 
Primates Pygathrix nemaeus 3 16,63 0,93 0,98 163,9 24 34,7 32,4 N/A 0 25 4 0 No Yes 
Primates Saguinus bicolor 2 1,74 N/A N/A N/A N/A N/A N/A N/A N/A N/A 5 N/A N/A N/A 
Primates Saguinus geoffroyi 2 6,88 0,48 0,2 333,9 25,7 26,5 25,5 N/A 0 0 5 0,75 N/A N/A 
Primates Saguinus imperator 4 9,23 0,6 0,32 182,1 25,6 27,3 33,2 N/A 0 16 6 N/A N/A N/A 
Primates Saguinus labiatus 5 6,4 0,65 0,23 194,8 26,4 28,2 29,4 N/A N/A N/A 5 N/A N/A N/A 
Primates Saguinus leucopus 4 6,3 0,57 0,19 207,4 23 30,5 26,4 N/A 0 3 5 N/A N/A N/A 
Primates Saguinus midas 4 0,17 0,71 0,22 186,5 26,1 35,2 25,8 N/A 0 17 5 N/A N/A N/A 
Primates Saguinus mystax 2 6,23 0,5 0,21 192,3 26,6 28,3 29,9 N/A 1 46 5 0,75 No No 
Primates Saguinus oedipus 3 9,22 0,69 0,18 154,3 26,6 33,2 25 0,93 0 153 5 0,75 No No 
Primates Saimiri boliviensis 5 11,05 0,63 0,31 157,5 24,6 28,4 32,4 N/A 0 36 2 N/A N/A N/A 
Primates Saimiri sciureus 5 0,64 0,58 0,24 213,4 25,4 31,7 26,5 0,91 2 89 6 0 No Yes 
Primates Sapajus apella 2 10,77 N/A N/A 127,1 N/A N/A N/A 0,65 35 249 6 0,5 No Yes 
Primates Sapajus libidinosus 3 18,08 N/A N/A N/A N/A N/A N/A N/A N/A N/A 6 N/A N/A N/A 
Primates Sapajus nigritus 4 23,1 N/A N/A 124,8 N/A N/A N/A N/A N/A N/A 6 N/A No Yes 
Primates Sapajus xanthosternos 2 14,09 N/A N/A N/A N/A N/A N/A N/A N/A N/A 6 N/A N/A N/A 
Primates Semnopithecus entellus 4 23,49 N/A N/A N/A N/A N/A N/A 0,38 4 98 1 N/A Yes Yes 
Primates Semnopithecus priam 1 9,91 N/A N/A N/A N/A N/A N/A 0,39 N/A N/A 2 N/A N/A N/A 
Primates Tarsius syrichta 3 9,07 0,6 0,25 204,2 26,2 42,9 27,3 N/A 0 10 2 N/A N/A N/A 
Primates Theropithecus gelada 2 10,95 1,27 0,55 75,9 19,9 45,5 32,4 0,54 0 34 4 0 No Yes 
Primates Trachypithecus auratus 1 7,41 0,79 0,19 206 25,8 52,9 18,8 N/A 0 2 4 N/A N/A N/A 
Primates Varecia rubra 5 15,44 0,58 0,59 195 23,4 26,1 27,5 6,9 N/A N/A 4 N/A N/A N/A 
Primates Varecia variegata 5 19,18 0,68 0,75 184,8 21,8 29,1 29,5 6,56 0 57 1 0 No Yes 
Rodentia Acomys cahirinus 3 19,56 N/A N/A N/A N/A N/A N/A 4,44 N/A N/A 3 0 Yes Yes 
Rodentia Acomys cilicicus 3 36,9 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Acomys spinosissimus 4 -15,08 1,26 0,88 85,5 22 39,8 29,5 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Aethomys chrysophilus 2 -16,74 1,34 1,24 55,3 20,8 41,6 31,8 4,72 N/A N/A 4 N/A N/A N/A 
Rodentia Akodon azarae 4 -29,65 0,67 1,75 63,3 16,1 51,2 41,7 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Allactaga sibirica 4 45,62 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Allocricetulus curtatus 4 47,52 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
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Rodentia Ammospermophilus leucurus 4 33,5 1,42 1,79 12,5 19 40,1 40,2 9,33 N/A N/A 5 0 N/A N/A 
Rodentia Anomalurus derbianus 4 -4,44 0,75 0,39 160,1 24,4 34,9 25,8 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Aplodontia rufa 4 43,22 1,15 1,82 89,3 10,6 53 43,5 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Apodemus agrarius 3 41,83 0,93 3,23 87,1 8,6 40,9 45,8 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Apodemus argenteus 4 38,25 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
Rodentia Apodemus flavicollis 4 51,12 N/A N/A N/A N/A N/A N/A 8,43 N/A N/A 1 N/A N/A N/A 
Rodentia Apodemus speciosus 4 38,25 0,79 2,84 150,4 13 39,1 40,7 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Apodemus sylvaticus 3 47,53 0,5 1,59 95,7 8,5 37,1 40,6 N/A N/A N/A 2 N/A Yes Yes 
Rodentia Arborimus longicaudus 2 43,6 0,93 1,83 113,7 10,3 48,9 41,8 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Arvicola amphibius 3 51,2 0,65 2,56 68,4 7,2 40,6 46,6 N/A N/A N/A 5 0 N/A N/A 
Rodentia Atherurus africanus 2 -0,05 0,67 0,32 175,7 24,2 34 25 N/A N/A N/A 4 0 N/A N/A 
Rodentia Bandicota indica 1 20,02 1,05 1,58 142,2 23 50,5 34,5 9,9 N/A N/A 3 N/A N/A N/A 
Rodentia Callosciurus prevostii 2 0,55 0,52 0,15 234,7 26,5 33,3 22,3 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Callospermophilus lateralis 5 44,51 N/A N/A 28,3 N/A N/A N/A N/A N/A N/A 7 0 N/A N/A 
Rodentia Calomyscus bailwardi 4 31,58 0,9 3,28 24,8 13,1 35 42,9 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Calomyscus mystax 4 36,22 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Rodentia Capromys pilorides 2 21,51 0,87 0,75 106 25,3 46,6 31,1 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Castor canadensis 4 47,57 0,85 3,24 125,6 5 37,6 45,6 N/A N/A N/A N/A 1 N/A N/A 
Rodentia Castor fiber 5 57,14 0,63 3,65 54,5 5,1 37,7 49,7 4,42 N/A N/A 3 N/A N/A N/A 
Rodentia Cavia aperea 2 -14,21 0,76 0,6 121,7 18,9 38,5 30,5 N/A N/A N/A N/A 0 No No 
Rodentia Cavia magna 3 -30,42 0,45 1,3 113,5 18,5 37,6 38,2 N/A N/A N/A N/A N/A No No 
Rodentia Chaetodipus baileyi 4 28,82 1,41 2,12 17,3 21,5 46,1 42,3 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Chaetodipus formosus 4 34,22 1,19 2,83 20,8 12,6 51,6 47,1 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Chaetodipus hispidus 1 33,2 1,11 2,35 38,9 16,1 49,8 43,5 N/A N/A N/A 3 0 N/A N/A 
Rodentia Chaetodipus intermedius 4 32,22 1,13 2,66 21,5 16,6 51,2 44,4 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Chaetodipus nelsoni 4 26,77 1,28 2 27,4 18,4 51,9 42,3 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Chaetodipus penicillatus 4 29,59 1,33 2,6 19,1 16,9 53,9 45,6 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Chinchilla chinchilla 4 -23,78 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Chinchilla lanigera 4 -30,39 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 N/A N/A 
Rodentia Coendou prehensilis 4 -8,43 0,72 0,36 148,5 25,5 33,7 29,7 N/A N/A N/A N/A N/A N/A N/A 
Rodentia Conilurus penicillatus 3 -12,88 1,3 1,01 94,5 27 39,9 34 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Cremnomys cutchicus 4 18,3 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Rodentia Cricetomys gambianus 2 -6,06 1,01 0,59 84 23,7 41,9 26 N/A N/A N/A 5 0 N/A N/A 
Rodentia Cricetus cricetus 4 51,6 0,62 4,5 36 4,8 36,7 52,5 32,66 N/A N/A 6 0 N/A N/A 
Rodentia Ctenodactylus gundi 4 33,37 1,04 2,53 15,3 19 43,6 42,2 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Ctenomys opimus 4 -20,97 1,42 1,08 18,8 6,7 22,4 36,3 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Ctenomys peruanus 4 -15,83 1,21 0,78 32,7 5,4 30,2 35 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Cuniculus paca 2 -3,86 0,71 0,51 161,3 24,9 33 31,4 N/A N/A N/A 1 0 N/A N/A 
Rodentia Cuniculus taczanowskii 1 -2,36 0,6 0,24 134,9 18,4 32,7 29,7 N/A N/A N/A 6 N/A N/A N/A 
Rodentia Cynomys gunnisoni 5 36,36 0,81 3,03 25,8 9,3 45,9 45,1 N/A N/A N/A 2 0 Yes No 
Rodentia Cynomys leucurus 5 41,59 0,59 3,41 24,8 5,1 37 49,4 N/A N/A N/A 1 0 No No 
Rodentia Cynomys ludovicianus 5 39,25 N/A N/A N/A N/A N/A N/A 5,17 N/A N/A 2 0 Yes Yes 
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Rodentia Dasymys incomtus 4 -10,56 1,01 0,9 72,3 18,7 43,4 32,8 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Dasyprocta azarae 1 -22,96 0,83 0,74 140,7 24,2 31,2 36,7 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Dasyprocta cristata 1 -6,77 0,7 0,22 195,8 25,5 38,1 26,5 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Dasyprocta fuliginosa 1 -1,56 0,63 0,23 173,8 26,1 33,8 27,2 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Dasyprocta leporina 2 -6,31 0,73 0,23 195,8 26,6 34,3 25,8 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Dasyprocta mexicana 4 18,07 0,98 0,79 163,6 24,4 40,3 33,9 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Dasyprocta punctata 2 -1,57 0,79 0,58 151,3 24 34,4 32,9 N/A N/A N/A 2 0 N/A N/A 
Rodentia Dendromus melanotis 4 -11,44 0,93 0,69 104,5 21 38,8 29 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Desmodillus auricularis 2 -24,93 1,37 1,61 24,3 19,1 39,8 35 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Dicrostonyx groenlandicus 5 68,22 N/A N/A N/A N/A N/A N/A 9,13 N/A N/A 3 N/A Yes Yes 
Rodentia Dicrostonyx torquatus 4 65,46 0,61 6,98 22,1 -13,7 11,1 47,5 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Dinomys branickii 4 -3,97 0,52 0,26 197,4 24,7 28,2 29,2 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Dipodomys heermanni 2 36,65 1,5 1,98 35,9 15,1 53,9 43,8 N/A N/A N/A 2 0 N/A N/A 
Rodentia Dipodomys merriami 4 30,82 1,63 1,73 16,5 20,7 43,4 41,3 5,54 N/A N/A 5 0 N/A N/A 
Rodentia Dipodomys microps 4 38,81 0,82 3,01 20,5 9,7 46,3 48,4 N/A N/A N/A 4 0 N/A N/A 
Rodentia Dipodomys ordii 3 34,94 1,01 3,1 29 11,4 45,8 47,7 N/A N/A N/A 5 0 N/A N/A 
Rodentia Dipodomys spectabilis 3 29,4 1,25 2,06 27,3 16,1 49,9 41,5 N/A N/A N/A 5 0 N/A N/A 
Rodentia Dolichotis patagonum 4 -36,67 1,05 1,97 18,6 13 44,4 40,7 N/A N/A N/A N/A 0 No No 
Rodentia Dremomys lokriah 4 25,04 1,23 1,57 211,2 15,8 40,7 33,3 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Dryomys nitedula 4 42,31 0,71 3,38 40,5 9,7 41,9 48,2 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Eliomys melanurus 4 26,74 1,44 2,52 19,1 18,8 27,8 41,6 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Eliomys quercinus 4 42,91 0,72 3 52,2 9,9 45,5 47,3 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Ellobius talpinus 4 47 0,63 4,75 22 6,5 34,5 52,5 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Erethizon dorsatum 4 49,77 N/A N/A N/A N/A N/A N/A 0,51 N/A N/A 5 0 N/A N/A 
Rodentia Fukomys damarensis 1 -18,37 N/A N/A 42,2 N/A N/A N/A N/A N/A N/A 3 N/A No N/A 
Rodentia Fukomys ochraceocinereus 4 4,7 N/A N/A 120,8 N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Funambulus palmarum 2 16,15 1,34 1,45 89,6 25,9 47,1 34,4 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Funambulus pennantii 3 24,6 1,13 1,4 95,7 25,3 47,7 31,8 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Galea musteloides 1 -26,77 1,15 1,67 32,6 15,1 40,1 40,6 N/A N/A N/A 2 0 No No 
Rodentia Geocapromys brownii 1 18,11 1 0,4 184 24 56,6 29,9 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Geocapromys ingrahami 1 22,6 N/A N/A N/A N/A N/A N/A 1,65 N/A N/A 3 N/A N/A N/A 
Rodentia Geomys bursarius 3 38,9 N/A N/A N/A N/A N/A N/A 2,96 N/A N/A 2 0 N/A N/A 
Rodentia Gerbilliscus brantsii 2 -24,39 1,3 1,54 40,4 19,9 39,5 36,5 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Gerbilliscus leucogaster 2 -19,25 1,21 1,08 67,7 21,6 34,1 30,4 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Gerbillurus paeba 2 -24,89 1,15 1,24 45,9 20 47 35,4 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Gerbillus campestris 3 28,26 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
Rodentia Gerbillus gerbillus 2 21,6 1,99 2,08 5,5 22,4 20,7 41,2 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Gerbillus nanus 4 21,7 2,18 2,28 9,4 24,3 17 39,1 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Gerbillus pyramidum 4 25 2,7 1,79 8,1 26,1 10,1 38,8 4,87 N/A N/A 4 N/A N/A N/A 
Rodentia Glaucomys sabrinus 5 51,45 0,69 3,28 46,9 7,9 42 48,3 N/A N/A N/A 4 0 N/A N/A 
Rodentia Glaucomys volans 4 30,9 1,03 1,96 102,7 17,3 43,2 37,9 5,76 N/A N/A 5 0 N/A N/A 
Rodentia Glis glis 4 45,93 0,79 2,75 63,6 12,4 45,6 45,7 N/A N/A N/A 4 0 N/A N/A 



CHAPITRE 3 : APPROCHE COMPARATIVE 

213 
 

Or/Sub  Species Rs Latitude Es - r Es - t Ep - r Ep - t Eu - r Eu - t Ir Fi Ns Db Ap Inf - f Inf - m 
Rodentia Grammomys dolichurus 3 -11,3 1,07 0,71 82,2 21,8 36,9 28,1 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Graphiurus murinus 4 -10,12 0,98 0,86 72,6 19,8 45,7 30,7 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Heterocephalus glaber 1 4,45 1,39 0,55 31,2 26 38,3 27 N/A N/A N/A 2 N/A Yes No 
Rodentia Heteromys desmarestianus 3 12,8 0,82 0,48 182,9 23,5 35,6 29,9 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Hydrochoerus hydrochaeris 2 -13,51 N/A N/A N/A N/A N/A N/A 3,87 N/A N/A 2 0 Yes No 
Rodentia Hydromys chrysogaster 3 -22,13 0,83 0,97 132 24,8 39,9 31,6 8,62 N/A N/A 2 N/A N/A N/A 
Rodentia Hylaeamys megacephalus 1 38,2 N/A N/A N/A N/A N/A N/A 8,84 N/A N/A 5 N/A N/A N/A 
Rodentia Hylopetes alboniger 4 20,24 1,11 1,75 175,2 16,7 38,9 35,5 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Hypogeomys antimena 4 -20,06 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Rodentia Hystrix africaeaustralis 2 -17,01 1,21 1,11 65,2 21,1 36,3 30,6 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Hystrix cristata 3 16,46 1,3 1,56 45,9 23,5 33,3 37,1 N/A N/A N/A 3 0 N/A N/A 
Rodentia Hystrix indica 2 24,7 1,54 2,47 42 20,7 29,7 37,4 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Ictidomys tridecemlineatus 5 41,11 N/A N/A 29,6 N/A N/A N/A N/A N/A N/A 5 0 No Yes 
Rodentia Jaculus jaculus 4 24,04 2,1 1,36 17,4 26,7 21,3 36,6 3,35 N/A N/A 3 N/A N/A N/A 
Rodentia Kerodon rupestris 2 -9,78 1,19 0,41 70,4 25,3 46,5 29 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Lagidium viscacia 5 -12,2 1,23 1,65 37,9 9,8 41,7 39 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Lagostomus maximus 4 -29,96 0,91 1,78 53,4 17,8 46,9 42,6 1,41 N/A N/A 3 0 N/A N/A 
Rodentia Lagurus lagurus 3 48,93 0,6 4,46 47,1 -0,1 35,4 47,6 6,46 N/A N/A 2 0 N/A N/A 
Rodentia Lemmiscus curtatus 2 44,1 0,88 3,48 27,9 6,2 40,5 50,6 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Lemmus lemmus 3 67,92 0,65 3,27 62 -0,1 36,1 50,6 N/A N/A N/A 4 0 Yes No 
Rodentia Lemniscomys barbarus 3 6,01 0,91 2,51 29,6 15,8 50,3 44 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Lemniscomys striatus 2 0,99 1,12 0,53 120,1 23,7 32,8 30,3 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Leporillus conditor 2 -30,53 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Malacothrix typica 4 -21,23 1,38 1,69 21,7 18,7 41,1 35,9 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Marmota baibacina 5 48,67 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Marmota bobak 5 51,45 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Marmota caligata 5 57,58 0,82 4,51 38,1 -4,3 27,3 51,4 N/A N/A N/A 1 N/A Yes Yes 
Rodentia Marmota caudata 4 37,7 0,91 3,43 34,4 3,2 38,6 45,4 N/A N/A N/A 4 N/A No Yes 
Rodentia Marmota flaviventris 5 42,67 0,92 3,6 32 7,5 40,2 51,2 9,76 N/A N/A 1 0 Yes No 
Rodentia Marmota marmota 5 46,15 0,61 2,83 78,8 5,8 40,6 48,7 N/A N/A N/A 1 0 No Yes 
Rodentia Marmota monax 5 48,68 0,59 4,47 60,1 2 32,1 50,7 2,94 N/A N/A 2 0 No No 
Rodentia Marmota vancouverensis 5 48,95 0,79 1,92 192,3 7,1 42 41,4 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Melomys burtoni 3 -22,08 1,18 0,87 109,5 26,2 37,3 32,5 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Meriones hurrianae 4 27,18 1,41 2,5 37,1 24 48,3 39,6 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Meriones libycus 3 34,37 1,93 2,41 4,9 22,4 12,9 40 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Meriones meridianus 3 39,67 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Rodentia Meriones persicus 4 33,27 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Rodentia Meriones tamariscinus 3 43,78 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Rodentia Meriones unguiculatus 4 45,12 N/A N/A N/A N/A N/A N/A 7,3 N/A N/A 3 0 Yes Yes 
Rodentia Mesocricetus auratus 3 36,76 N/A N/A N/A N/A N/A N/A 21,21 N/A N/A N/A N/A Yes No 
Rodentia Microdipodops megacephalus 4 40,82 1,2 3,01 32,9 8,1 48 48,4 N/A N/A N/A 2 0 N/A N/A 
Rodentia Micromys minutus 3 43,32 0,88 2,81 130,9 12,4 41,5 42,2 N/A N/A N/A 4 0 N/A N/A 
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Rodentia Microtus agrestis 3 54,77 0,56 2,38 86 5,7 38 45,6 11,26 N/A N/A 3 N/A Yes No 
Rodentia Microtus arvalis 4 50,72 N/A N/A N/A N/A N/A N/A 11,11 N/A N/A 1 0 No Yes 
Rodentia Microtus californicus 3 37,02 1,54 2,49 35 13 57 45,8 14,91 N/A N/A 3 0 No Yes 
Rodentia Microtus gregalis 4 56,32 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Microtus guentheri 1 38,24 1,02 2,44 43,8 14,8 42,4 43,4 N/A N/A N/A 3 0 N/A N/A 
Rodentia Microtus longicaudus 4 50,17 1,15 2,83 37,8 10,8 49,1 46,6 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Microtus middendorffii 4 69,39 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Microtus montanus 3 42,95 1,18 2,88 24,8 10,9 50 47 7,08 N/A N/A 3 0 N/A N/A 
Rodentia Microtus ochrogaster 2 42,53 0,85 3,61 45,2 11 46 49,9 8,32 N/A N/A 3 0 Yes Yes 
Rodentia Microtus oeconomus 3 58,24 0,59 3,92 75,9 -0,1 30,9 46,4 14,35 N/A N/A 1 N/A N/A N/A 
Rodentia Microtus pennsylvanicus 2 51,44 0,55 3,26 84,5 7,6 39,2 46,2 12,92 N/A N/A 3 0 Yes Yes 
Rodentia Microtus richardsoni 4 45,98 0,87 2,82 68,8 5,2 41,8 47,5 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Microtus townsendii 4 45,56 0,8 1,88 161,7 8,3 44,7 41,9 N/A N/A N/A 2 0 Yes No 
Rodentia Mus booduga 2 19,75 1,34 1,11 199,8 25,6 45,5 30,8 N/A N/A N/A 6 N/A N/A N/A 
Rodentia Mus minutoides 1 -24,47 1,01 0,82 82,8 21,9 39,4 30,3 N/A N/A N/A 6 N/A N/A N/A 
Rodentia Mus musculus 2 28,8 N/A N/A N/A N/A N/A N/A 15,56 N/A N/A 6 0 Yes Yes 
Rodentia Muscardinus avellanarius 4 47,96 0,7 2,36 67,2 9,9 44 45,5 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Myocastor coypus 1 -35,41 0,64 1,23 118,2 11,8 38,4 37,8 7,81 N/A N/A 1 N/A N/A N/A 
Rodentia Myodes centralis 4 42,47 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Myodes gapperi 3 47,63 0,58 3,87 58,1 5,2 35,8 50,1 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Myodes glareolus 4 53,56 0,6 2,66 60,5 6,7 39,8 47,2 N/A N/A N/A 4 0 Yes Yes 
Rodentia Myodes rufocanus 4 53,95 0,54 3,46 89,5 3,1 34,4 43,6 N/A N/A N/A 2 0 N/A N/A 
Rodentia Myodes rutilus 4 55,73 0,59 3,41 80,3 0,6 35,6 47,4 N/A N/A N/A 4 0 N/A N/A 
Rodentia Myoprocta acouchy 3 -0,5 0,71 0,22 188,3 26,1 35,6 25,9 2,72 N/A N/A 2 N/A N/A N/A 
Rodentia Myoprocta pratti 2 -2,12 0,49 0,22 214,9 26,2 28 26,6 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Myopus schisticolor 4 57,75 0,62 4,92 50,7 -3,3 32,9 47,6 15,51 N/A N/A 2 N/A N/A N/A 
Rodentia Myospalax myospalax 5 52,28 0,61 5,08 30,8 1,4 34,5 51,8 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Myospalax psilurus 4 42,53 1,3 5,23 37,1 3,2 27,2 45,6 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Napaeozapus insignis 4 44,4 0,48 3,94 73,6 4,8 36,2 49 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Neotoma cinerea 4 50,09 0,9 3,48 44,9 3,7 37,5 49,2 N/A N/A N/A 4 0 No No 
Rodentia Neotoma floridana 3 35,43 0,74 3,39 64,6 12,3 42,7 49,8 4,48 N/A N/A 5 0 N/A N/A 
Rodentia Neotoma fuscipes 3 37,83 1,22 2 79,1 11,6 54,4 43,5 N/A N/A N/A 4 0 N/A N/A 
Rodentia Neotoma micropus 3 29,86 1,08 2,71 35,5 17 54 45,7 4,36 N/A N/A 5 N/A N/A N/A 
Rodentia Notomys alexis 2 -25,59 1,45 2,02 17 22,3 48 42,3 N/A N/A N/A 4 0 N/A N/A 
Rodentia Ochrotomys nuttalli 4 33,05 0,57 2,77 104,2 16,3 45,1 46,6 N/A N/A N/A 1 0 N/A N/A 
Rodentia Octodon degus 4 -31,83 N/A N/A N/A N/A N/A N/A 5,74 N/A N/A 4 0,33 No No 
Rodentia Ondatra zibethicus 3 48,69 0,58 3,35 45,6 9,1 41,4 47,2 8,17 N/A N/A 3 0 N/A N/A 
Rodentia Onychomys leucogaster 4 38,2 0,94 3,54 32,3 9,3 44,1 49,9 6,76 N/A N/A 3 0,5 N/A N/A 
Rodentia Otomys angoniensis 3 -15,42 1,12 0,97 72,6 20,1 35,7 29,9 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Otomys irroratus 2 -25,97 1,23 1,19 71,1 18 47,7 36,1 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Otomys typus 1 2,52 N/A N/A N/A N/A N/A N/A N/A N/A N/A 5 N/A N/A N/A 
Rodentia Otospermophilus variegatus 4 29,99 N/A N/A 32,6 N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
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Rodentia Paraxerus palliatus 4 -12,11 1,09 0,59 95,7 25,4 48,5 24 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Pedetes capensis 2 -15,49 1,29 1,29 55,1 20,7 34,8 32,9 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Perognathus fasciatus 4 44,7 0,89 4,11 29,5 5,3 37,5 53 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Perognathus longimembris 4 35,77 1,68 2,31 22,9 16,6 48 43,9 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Perognathus parvus 4 43,39 0,96 3,03 26,9 8,2 44,6 48,4 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Peromyscus californicus 3 40,92 1,5 1,77 38,7 13,8 56,6 43,5 4,3 N/A N/A 5 0 Yes Yes 
Rodentia Peromyscus difficilis 4 22,46 1,38 1,6 44,1 17,4 50,5 39,8 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Peromyscus eremicus 2 29,7 1,66 1,8 13,6 21,7 43,5 40,5 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Peromyscus leucopus 3 33,49 0,67 2,98 82,4 12,6 42,2 43,5 9,96 N/A N/A 4 0 Yes Yes 
Rodentia Peromyscus maniculatus 2 40,92 1,14 2,43 66,6 12,7 40,8 42,3 N/A N/A N/A 4 0 Yes Yes 
Rodentia Peromyscus polionotus 2 30,55 0,7 1,88 115,6 21,1 47,4 41,9 7,68 N/A N/A 4 0 No No 
Rodentia Petaurista magnificus 5 27,68 1,17 1,59 168,7 14,1 37,2 32,5 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Phenacomys intermedius 4 47 1,05 2,77 86,4 6,3 43 46,6 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Phloeomys pallidus 1 16,84 1,14 0,43 237,8 24,7 44 29,3 N/A N/A N/A N/A N/A N/A N/A 
Rodentia Phodopus roborovskii 2 44,82 N/A N/A N/A N/A N/A N/A 23,35 N/A N/A 3 N/A N/A N/A 
Rodentia Phodopus sungorus 3 50,89 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A Yes Yes 
Rodentia Poliocitellus franklinii 5 46,37 N/A N/A 50,1 N/A N/A N/A N/A N/A N/A 7 0 No Yes 
Rodentia Praomys morio 1 4,46 0,67 0,32 222 23,5 34,5 25,7 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Proechimys semispinosus 2 11,5 0,64 0,26 245,7 25,1 32,1 27,1 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Pseudomys australis 1 -28,98 0,86 2,15 9,7 20,9 50 42,7 N/A N/A N/A 4 0 N/A N/A 
Rodentia Pseudomys fieldi 4 -24,87 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
Rodentia Pseudomys higginsi 4 -42,19 0,52 1,09 79,7 10,5 41,2 36 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Pseudomys johnsoni 4 -16,35 1,65 1,53 46,4 26,1 44,8 40 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Pseudomys novaehollandiae 3 -35,32 0,71 1,35 69,9 14,6 49,9 36,4 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Pteromys volans 4 54,53 0,69 4,48 53,6 0,9 33,4 49 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Pteromyscus pulverulentus 2 1,22 0,54 0,2 221,7 26,2 37,6 24,9 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Punomys lemminus 4 -14,82 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Rattus exulans 2 12,96 0,61 0,36 248,5 26,4 33,3 22,2 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Rattus fuscipes 3 -26,98 1,17 1,28 52,2 16,3 44,7 37,9 N/A N/A N/A 4 0 N/A N/A 
Rodentia Rattus norvegicus 2 44,3 N/A N/A N/A N/A N/A N/A 19,4 N/A N/A 1 0 Yes Yes 
Rodentia Rattus rattus 2 21,2 1,25 2,27 51,2 18,2 31,4 39 10,32 N/A N/A 5 0 N/A N/A 
Rodentia Ratufa bicolor 4 10,07 0,75 0,58 208,6 25,7 44,9 22,2 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Reithrodontomys humulis 3 33,43 0,58 2,7 103,4 16,8 45,8 46,2 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Reithrodontomys megalotis 3 33,28 1,14 3,13 39,4 11,3 46,1 47,4 N/A N/A N/A 3 0 N/A N/A 
Rodentia Reithrodontomys montanus 1 36,23 0,95 3,18 40,8 13,4 48,5 47,9 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Rhabdomys pumilio 4 -16,35 1,11 0,74 79,2 19,7 41,4 26,7 7,95 N/A N/A 4 0 Yes Yes 
Rodentia Rhizomys pruinosus 2 14,85 1,09 1,7 134,6 17,7 42,3 34,1 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Rhizomys sinensis 2 27,13 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Rhizomys sumatrensis 4 12,29 0,74 0,6 185,3 25,2 37,6 27,2 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Rhombomys opimus 4 38,35 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Rodentia Saccostomus campestris 3 -19,68 1,25 1,01 76,5 22,7 37,9 30,2 N/A N/A N/A 3 0 N/A N/A 
Rodentia Salpingotus crassicauda 4 44,68 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
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Rodentia Sciurus aberti 4 33,12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
Rodentia Sciurus carolinensis 4 39,17 0,53 3,81 78,9 7,9 38,9 49,1 N/A N/A N/A 4 0 No Yes 
Rodentia Sciurus griseus 4 40,41 1,22 2,18 68,7 11,4 53,2 44,6 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Sciurus niger 2 38,45 N/A N/A N/A N/A N/A N/A N/A N/A N/A 6 0 N/A N/A 
Rodentia Sciurus vulgaris 4 53,43 0,61 2,33 68,6 9,7 42,5 44,9 N/A N/A N/A 3 0 N/A N/A 
Rodentia Sekeetamys calurus 4 25,29 1,17 2,35 6,6 23,3 14,5 40,5 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Sicista betulina 4 56,24 0,57 2,8 76,1 5,7 40 48,6 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Sigmodon hispidus 2 24,06 1,03 2,47 41,6 20,8 51,9 44,9 7,25 N/A N/A 2 N/A N/A N/A 
Rodentia Spalax microphthalmus 4 48,94 0,55 4 40,4 7,3 43,1 52,8 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Spermophilus citellus 5 45,52 0,62 2,83 48,3 10 43,7 47,3 N/A N/A N/A 4 N/A No No 
Rodentia Spermophilus dauricus 5 43,33 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Rodentia Spermophilus erythrogenys 5 48,56 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Rodentia Spermophilus fulvus 4 41,67 0,89 3,94 15,2 11,2 33,2 48,1 N/A N/A N/A N/A N/A No N/A 
Rodentia Spermophilus pygmaeus 5 47,97 0,56 4,79 21,8 6,6 35,9 52,7 N/A N/A N/A 6 N/A N/A N/A 
Rodentia Spermophilus suslicus 5 50,49 0,58 3,62 46,7 6,3 40,1 52 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Steatomys pratensis 4 -10,75 0,99 0,78 95,7 22,7 35,2 28,6 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Stylodipus telum 4 46,15 0,63 4,52 16,9 7,8 32,6 50,5 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Synaptomys borealis 4 55,83 0,5 4,43 66,1 0 31,2 49,4 N/A N/A N/A 1 N/A N/A N/A 
Rodentia Synaptomys cooperi 3 42,99 0,49 3,34 97,2 9 37,7 46,9 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Tamias striatus 4 40,78 0,56 3,9 77,6 7,6 39,6 49,7 8,15 N/A N/A 5 0 No No 
Rodentia Tamiasciurus hudsonicus 4 50,04 1,04 3,22 73,4 9 42,4 45,8 6,93 N/A N/A 4 0 N/A N/A 
Rodentia Tamiops swinhoei 4 28,36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 N/A N/A N/A 
Rodentia Tatera indica 2 20,87 1,18 1,59 95,1 25,1 45,6 33,2 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Thallomys paedulcus 4 -11,04 1,23 0,87 71,1 22,5 36,9 29,7 N/A N/A N/A 5 N/A N/A N/A 
Rodentia Thomomys bottae 3 32,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 3 0 N/A N/A 
Rodentia Thomomys bulbivorus 4 44,87 0,91 1,85 105,8 10,6 48,5 42,9 N/A N/A N/A 2 0 N/A N/A 
Rodentia Thomomys monticola 4 39,41 1,26 2,57 57,6 11,1 55,9 47,1 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Thomomys talpoides 4 44,59 0,98 3,08 35,2 9,4 45,5 46,6 N/A N/A N/A 3 0 N/A N/A 
Rodentia Thomomys townsendii 4 41,45 0,95 2,96 23,5 8,7 45,3 48,8 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Thrichomys apereoides 2 -14,22 1,17 0,45 77,4 25 45,6 30,3 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Thryonomys gregorianus 4 -4,74 1,13 0,73 76,9 21,9 38,5 28,9 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Thryonomys swinderianus 3 -8,62 0,97 0,69 102,9 23,5 37 28,9 N/A N/A N/A 4 N/A N/A N/A 
Rodentia Urocitellus columbianus 5 49,15 N/A N/A 53,9 N/A N/A N/A 7,59 N/A N/A 7 0 Yes Yes 
Rodentia Urocitellus parryii 5 63,39 N/A N/A 26,2 N/A N/A N/A N/A N/A N/A 4 0 No Yes 
Rodentia Urocitellus richardsonii 5 49,39 N/A N/A 33,5 N/A N/A N/A N/A N/A N/A 5 N/A Yes No 
Rodentia Urocitellus townsendii 5 46,32 N/A N/A 18,2 N/A N/A N/A N/A N/A N/A 2 N/A No Yes 
Rodentia Urocitellus undulatus 5 53,49 N/A N/A 20,7 N/A N/A N/A N/A N/A N/A 6 N/A N/A N/A 
Rodentia Urocitellus washingtoni 5 46,42 N/A N/A 21,2 N/A N/A N/A N/A N/A N/A 4 N/A N/A N/A 
Rodentia Uromys caudimaculatus 4 -9,25 0,55 0,43 219,3 25,9 34,9 25,2 N/A N/A N/A 2 N/A N/A N/A 
Rodentia Xerus erythropus 1 12,21 1,35 1,26 45,8 22,6 44,1 34,5 N/A N/A N/A 6 0 N/A N/A 
Rodentia Xerus inauris 2 -24,11 1,36 1,7 26,2 19,3 40,8 36,8 N/A N/A N/A 6 N/A No No 
Rodentia Zapus hudsonius 4 48,34 0,62 4,36 55,2 2 32,9 50,8 N/A N/A N/A 3 0 N/A N/A 
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Rodentia Zapus princeps 4 47,4 0,87 3,63 29,9 6,7 39,9 48,5 N/A N/A N/A 3 N/A N/A N/A 
Rodentia Zapus trinotatus 4 43,73 0,75 2,09 143,4 6,3 43,6 43,4 N/A N/A N/A 4 0 N/A N/A 
Rodentia Zelotomys woosnami 4 -22,56 1,46 1,6 29,2 21,4 35 34,3 N/A N/A N/A N/A N/A N/A N/A 
Rodentia Zyzomys pedunculatus 2 -22,81 1,07 2,18 18,5 20,2 57,3 45,8 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Addax nasomaculatus 2 20,5 1,7 1,91 8,6 23,8 23,1 39,9 N/A N/A N/A N/A 0 N/A N/A 
Ruminantia Aepyceros melampus 2 -12,9 1,46 0,86 45,6 19,7 32,4 22,2 1,41 N/A N/A 1 0 No No 
Ruminantia Alcelaphus buselaphus 2 5,8 1,03 0,83 78,3 22,1 42,5 31,3 1,47 N/A N/A 1 0 N/A N/A 
Ruminantia Alces alces 4 58,5 0,59 3,72 49 4 34,3 50,7 2,03 N/A N/A 2 0 No No 
Ruminantia Ammotragus lervia 5 24,8 1,15 2,34 14,3 20,7 30,8 41,4 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Antidorcas marsupialis 2 -20,7 1,39 1,59 25,4 19 39,2 34,8 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Antilocapra americana 5 37,2 0,92 3,08 27,6 11,6 46,9 47 1,61 N/A N/A 1 0 No No 
Ruminantia Antilope cervicapra 4 18,8 1,38 1,4 88,7 26 47,8 34,1 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Axis axis 1 17,3 1,15 1,1 113,3 26,2 49,3 31,4 N/A N/A N/A 3 0 N/A N/A 
Ruminantia Axis porcinus 4 20,6 1,44 2,1 79,6 24,2 42,8 36,2 N/A N/A N/A 3 0 N/A N/A 
Ruminantia Bison bison 4 44,3 0,72 4,34 31,7 0,8 34,1 51,2 1,66 N/A N/A 1 0 No No 
Ruminantia Bison bonasus 4 51,1 0,57 2,98 60,1 6,9 39,4 50,1 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Bos frontalis 2 15,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Ruminantia Bos grunniens 4 34,3 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
Ruminantia Bos javanicus 4 8,2 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Boselaphus tragocamelus 4 22,4 1,58 1,71 76,3 25,5 47,2 36,4 N/A N/A N/A 2 0 N/A N/A 
Ruminantia Bubalus depressicornis 1 -1,3 0,51 0,16 173,2 24,9 32,3 23 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Budorcas taxicolor 4 30,2 1,07 2,35 73,4 10 29,2 38,7 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Capra aegagrus 4 33,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Capra caucasica 4 42,3 0,49 3,54 86 -0,3 39,5 47,3 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Capra cylindricornis 4 42,1 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Capra falconeri 4 33,9 0,99 2,95 33,4 12,3 46,1 42,4 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Capra ibex 5 45,8 0,49 2,29 138 3,6 40,8 47,1 1,65 N/A N/A 1 N/A N/A N/A 
Ruminantia Capra nubiana 4 23,5 1,46 1,89 10,2 21,9 19,3 37,3 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Capra sibirica 5 43,5 1,21 4,8 15,9 1,5 20,9 46,1 1,81 N/A N/A 1 N/A N/A N/A 
Ruminantia Capreolus capreolus 4 51,3 0,76 2,25 63,8 11,7 48 43,1 3,26 N/A N/A 2 0 No No 
Ruminantia Capricornis crispus 4 36,8 0,8 2,85 185 12 41,6 41 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Cephalophus dorsalis 1 1,1 0,9 0,45 127,3 25,8 30,6 26,2 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Cephalophus silvicultor 1 -1,9 0,78 0,38 102,2 18,6 41,9 27,3 N/A N/A N/A 3 0 N/A N/A 
Ruminantia Cervus albirostris 4 33,7 N/A N/A 30,4 N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Cervus elaphus 4 46,4 0,78 3,4 55,1 8,8 42,6 47 1,16 N/A N/A 1 0 No No 
Ruminantia Cervus nippon 4 34 N/A N/A N/A N/A N/A N/A 3,28 N/A N/A 1 N/A N/A N/A 
Ruminantia Connochaetes gnou 5 -28,8 1,06 1,72 41,8 16 51 39,5 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Connochaetes taurinus 5 -15,6 1,18 0,81 80,7 22,4 38,5 28,2 1,13 N/A N/A 1 0 No No 
Ruminantia Dama dama 4 48,3 N/A N/A N/A N/A N/A N/A 2,12 N/A N/A 1 0 N/A N/A 
Ruminantia Dama mesopotamica 4 33,6 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Damaliscus lunatus 4 -16,5 1,07 0,65 75,1 24,1 35 29,2 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Damaliscus pygargus 4 -29,5 0,9 1,4 45,1 16,4 48,9 37 1,67 N/A N/A 1 N/A N/A N/A 
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Ruminantia Elaphodus cephalophus 4 27,9 0,92 2,14 96,9 12,7 37,4 36,5 N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Elaphurus davidianus 5 34,5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Gazella dorcas 4 23,6 2,51 1,72 10,3 23,1 23,9 40,2 2,01 N/A N/A 4 0 No No 
Ruminantia Gazella subgutturosa 4 32,1 0,96 4,94 20,2 3 25,9 47,8 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Giraffa camelopardalis 2 -4,6 1,08 0,78 71,9 24,2 38,3 28,7 N/A N/A N/A 1 0 No No 
Ruminantia Hemitragus jemlahicus 4 30,1 1,24 2,33 81,7 3,3 39 37,5 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Hippotragus equinus 1 -4,6 1,04 0,68 78,8 22,4 37 28,2 N/A N/A N/A 1 0 No No 
Ruminantia Hippotragus niger 4 -13,6 1,07 0,73 87,7 21,7 28,4 26,5 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Hydropotes inermis 4 28,9 0,99 3,45 99,7 12,9 45,5 41,8 N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Kobus ellipsiprymnus 2 -6,5 1,05 0,76 85,7 22,8 29 26,1 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Kobus kob 1 6,2 0,96 0,54 89 26,5 33,2 33,4 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Kobus leche 2 -14,2 1,22 0,91 78,9 22,2 27,2 31,9 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Kobus megaceros 4 8 1,05 0,56 74,3 27,9 30,1 37,8 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Litocranius walleri 1 3 1,38 0,55 32,3 25,8 39,4 26,8 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Madoqua guentheri 2 4,3 1,63 0,91 19,5 26,9 27,4 26,4 N/A N/A N/A 5 N/A N/A N/A 
Ruminantia Madoqua kirkii 2 -6,6 1,07 0,58 56,2 21,8 41,9 24,6 1,18 N/A N/A 3 0 No No 
Ruminantia Mazama americana 2 -9,9 0,69 0,51 165,3 25 31,7 31,4 N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Moschus moschiferus 5 53,4 0,79 5,27 52,6 -2,2 32 47,5 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Muntiacus muntjak 1 11,8 0,59 0,16 210,2 26,4 40,8 22,7 N/A N/A N/A 2 0 N/A N/A 
Ruminantia Muntiacus reevesi 2 27,2 0,91 2,12 136,9 17 46,1 38,5 N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Naemorhedus caudatus 4 42 0,95 4,53 63,2 2,6 36,6 44,3 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Nanger dama 2 20,2 2,14 1,81 10,1 26,5 13 38,1 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Nanger granti 1 0,3 1,22 0,45 43,1 25,9 49,3 26,9 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Odocoileus hemionus 5 41,8 0,9 2,87 81,2 5,6 39 45,8 3,18 N/A N/A 2 0 N/A N/A 
Ruminantia Odocoileus virginianus 4 21,9 0,76 1,88 94,6 16,5 28,5 37,7 5,25 N/A N/A 5 0 No No 
Ruminantia Okapia johnstoni 1 -1,6 0,48 0,24 133 24,3 29,7 23,8 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Oreamnos americanus 5 54,1 0,63 3,34 50,5 2,3 35,8 49,4 N/A N/A N/A 1 N/A No No 
Ruminantia Oreotragus oreotragus 2 -7,8 1,14 0,85 79 23,5 32,7 29,9 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Oryx dammah 2 16,2 1,99 1,79 20,5 22,9 36,3 40,5 N/A N/A N/A 3 N/A N/A N/A 
Ruminantia Oryx leucoryx 2 20,6 1,01 1,8 7,8 23,4 11,8 35,1 N/A N/A N/A 3 N/A No Yes 
Ruminantia Ovibos moschatus 4 71,7 0,91 5,58 11,5 -16,5 6 44,5 1,29 N/A N/A 1 N/A No No 
Ruminantia Ovis canadensis 5 40,5 0,86 3,01 26,6 9,7 45,5 47,6 2,16 N/A N/A 1 N/A No No 
Ruminantia Ovis dalli 5 60,6 0,62 4,28 34,2 -3,8 27,1 50,8 2,94 N/A N/A 1 N/A N/A N/A 
Ruminantia Ozotoceros bezoarticus 2 -21,9 0,8 1,06 116,8 22,5 37,4 37,7 N/A N/A N/A 1 N/A No No 
Ruminantia Pseudois nayaur 5 34,4 1,6 4,03 48,3 4,8 14,5 39,5 N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Pudu puda 4 -43,7 0,78 1,32 108,6 8,7 44,1 37,6 N/A N/A N/A 4 N/A N/A N/A 
Ruminantia Rangifer tarandus 5 64,6 N/A N/A N/A N/A N/A N/A 1,49 N/A N/A 2 0 No No 
Ruminantia Redunca fulvorufula 1 -12,3 0,99 0,79 87,6 22,1 39,2 31,6 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Rupicapra rupicapra 5 43,5 0,58 2,64 83 8,2 44,4 46,8 N/A N/A N/A 2 0 N/A N/A 
Ruminantia Saiga tatarica 5 46,5 0,59 4,76 14,6 7 30 51,3 N/A N/A N/A 1 N/A N/A N/A 
Ruminantia Syncerus caffer 2 -8,8 0,97 0,68 101,3 24,2 32,8 28 1,42 N/A N/A 1 0 N/A N/A 
Ruminantia Tetracerus quadricornis 2 22,3 1,76 1,38 66,7 25,8 42,3 35,2 N/A N/A N/A 1 N/A N/A N/A 
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Ruminantia Tragelaphus angasii 1 -22 1,24 1,01 66,7 23,8 47,9 33,6 N/A N/A N/A 2 0 N/A N/A 
Ruminantia Tragelaphus eurycerus 1 2,1 0,85 0,37 113,9 18,1 43,9 27,1 N/A N/A N/A 2 N/A N/A N/A 
Ruminantia Tragelaphus imberbis 1 3,9 1,12 0,54 79,2 23,9 46,5 24 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Tragelaphus scriptus 1 -9,4 1,37 0,44 114,3 26,7 32,1 28,6 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Tragelaphus spekii 1 -3,3 1,18 0,66 86,7 25,9 28,2 30,9 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Tragelaphus strepsiceros 2 -7 1,29 1,33 50 21 39,9 35 N/A N/A N/A 1 0 N/A N/A 
Ruminantia Tragulus javanicus 1 -7,4 N/A N/A N/A N/A N/A N/A N/A N/A N/A 2 0 N/A N/A 
Ruminantia Tragulus napu 1 4,2 0,56 0,19 230,4 26,9 35,3 24,1 N/A N/A N/A 1 0 N/A N/A 
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Table S3: Reproductive seasonality extracted from the literature. Rs: Reproductive seasonality (r) / Md: Mean day of birth / Nb: Number of births / Lat : Latitude / Lon : Longitude. The 
reproductive seasonality values that were not computed from raw data, but taken directly from other datasets are indicated with annotations: 1 = Di Bitetti and Janson  (2000) / 2 = Janson and 
Verdolin  (2005) / 3 = Jules Dezeure (personal communication) 

Family Species Rs Md Nb Location Country Lat Lon Alternative names References 
Aotidae Aotus azarae 0,94 304 26 Riacho Pilaga Argentina -26,0 -58,2 N/A Fernandez-Duque et al.  (2002) 
Aotidae Aotus trivirgatus 0,34 325 N/A Manu Peru -12,0 -71,7 N/A Janson and Verdolin  (2005) 
Atelidae Alouatta caraya 0,32 198 74 Rio Riachuelo Argentina -27,5 -58,7 N/A Rumiz  (1990) 1 

Atelidae Alouatta guariba 0,09 185 34 Caratinga Brazil -19,7 -41,8 N/A Strier et al.  (2001) 2 
Atelidae Alouatta palliata 0,31 51 27 Hacienda La Pacifica Costa Rica 10,5 -85,1 N/A Glander  (1980) 1 

Atelidae Alouatta palliata 0,33 62 54 Santa rosa Costa Rica 10,8 -85,7 N/A Fedigan et al.  (1998) 1 

Atelidae Alouatta seniculus 0,13 36 156 Hato Masaguaral Venezuela 8,6 -67,6 N/A Crockett and Rudran  (1987) 2 

Atelidae Alouatta seniculus 0,15 252 30 La Macarena Colombia 2,7 -74,2 N/A Di Bitetti and Janson  (2000) 
Atelidae Ateles belzebuth 0,49 329 6 La Macarena Colombia 2,7 -74,2 N/A Klein  (1971) 2 

Atelidae Ateles belzebuth 0,59 185 39 Yasuni Ecuador -0,8 -76,2 N/A Ellis et al.  (2021) 
Atelidae Ateles geoffroyi 0,53 261 18 Barro Colorado Island Panama 9,2 -79,9 N/A Milton  (1981) 1 

Atelidae Ateles paniscus 0,37 98 46 Manu Peru -12,0 -71,7 N/A Di Bitetti and Janson  (2000) 
Atelidae Brachyteles arachnoides 0,62 213 23 Caratinga Brazil -19,7 -41,8 N/A Strier et al.  (2001) 2 

Atelidae Brachyteles hypoxanthus 0,57 205 28 Fazenda Monters claros Brazil -19,5 -41,6 N/A Strier and Ziegler  (1994) 
Atelidae Brachyteles hypoxanthus 0,60 205 376 Caratinga Brazil -19,8 -42,1 N/A Campos et al.  (2017) 
Callitrichidae Callithrix flaviceps 0,10 336 10 Caratinga Brazil -19,8 -41,8 N/A Ferrari et al.  (1996) 1 

Callitrichidae Callithrix jacchus 0,20 27 11 Rio grande Brazil -6,1 -35,2 N/A Digby and Barreto  (1993) 1 
Callitrichidae Callithrix jacchus 0,64 30 14 Nisia Floresta Brazil -6,0 -35,2 N/A Arruda et al.  (2005) 
Callitrichidae Callithrix penicillata 0,33 329 7 Mato Gross do Sul Brazil -18,9 -48,3 N/A Mittermeier et al.  (2013) 
Callitrichidae Cebuella pygmaea 0,15 347 57 Pacaya Peru -3,7 -72,8 N/A Di Bitetti and Janson  (2000) 
Callitrichidae Leontopithecus rosalia 0,67 308 N/A Antas Brazil -22,5 -42,3 N/A Dietz et al.  (1994) 1 

Callitrichidae Saguinus imperator 0,75 332 11 Los Amigos Peru -12,6 -70,1 N/A Watsa  (2013) 
Callitrichidae Saguinus mystax 0,45 50 21 Quebrada Blanco Peru -4,4 -73,2 N/A Löttker et al.  (2004) 
Cebidae Cebus capucinus 0,31 263 40 Santa rosa Costa Rica 10,8 -85,7 N/A Norconk et al.  (1996) 
Cebidae Cebus capucinus 0,61 89 25 Barro Colorado Island Panama 9,2 -79,9 N/A Di Bitetti and Janson  (2000) 
Cebidae Cebus capucinus 0,32 264 40 Santa rosa Costa Rica 10,8 -85,7 N/A Di Bitetti and Janson  (2000) 
Cebidae Cebus imitator 0,25 139 209 Santa rosa Costa Rica 10,8 -85,7 N/A Campos et al.  (2017) 
Cebidae Cebus olivaceus 0,65 172 115 Hato Masaguaral Venezuela 8,6 -67,6 N/A Robinson  (1988) 1 

Cebidae Saimiri collinsi 0,95 11 35 Ananim Brazil -1,2 -47,3 N/A Stone and Ruivo  (2020) 
Cebidae Saimiri oerstedii 0,94 72 37 Corcovado Costa Rica 8,6 -83,6 N/A Di Bitetti and Janson  (2000) 
Cebidae Sapajus apella 0,82 348 36 Iguazu Argentina -25,6 -54,6 N/A Di Bitetti and Janson  (2000) 
Cebidae Sapajus apella 0,49 89 12 La Macarena Colombia 2,7 -74,2 N/A Di Bitetti and Janson  (2000) 

Cebidae Sapajus libidinosus 0,57 10 15 Fazenda Boa Vista Brazil -9,7 -45,4 N/A Fragaszy et al.  (2016) 

Cebidae Sapajus nigritus 0,80 339 40 Iguazu Argentina -25,7 -54,5 N/A Di Bitetti and Janson  (2001) 
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Family Species Rs Md Nb Location Country Lat Lon Alternative names References 
Cercopithecidae Cercocebus atys 0,83 4 52 Tai Ivory Coast 5,7 -6,9 N/A McGraw et al.  (2007) 
Cercopithecidae Cercocebus sanjei 0,56 228 28 Mwanihana forest United Republic of Tanzania -7,8 36,7 N/A McCabe and Thompson  (2013) 
Cercopithecidae Cercopithecus ascanius 0,25 44 7 Kibale Uganda 0,4 30,4 N/A Struhsaker  (1977) 2 

Cercopithecidae Cercopithecus cephus 0,04 28 48 Ngoto forest Central African Republic 4,0 17,2 N/A Vanthomme  (2010) 

Cercopithecidae Cercopithecus 
lomamiensis 0,53 250 38 Lomami Democratic Republic of the 

Congo -1,4 25,0 N/A Korchia  (2020) 

Cercopithecidae Cercopithecus lowei 0,94 361 N/A Abidjan Ivory Coast 5,4 -4,0 N/A Janson and Verdolin  (2005) 
Cercopithecidae Cercopithecus mitis 0,62 43 515 Kakamega Kenya -1,0 40,0 Cercopithecus 

albogularis; 
Cercopithecus 
doggetti; 
Cercopithecus kandti 

Campos et al.  (2017) 
Cercopithecidae Cercopithecus mitis 0,68 57 47 Gede Kenya -3,3 40,0 Foerster et al.  (2012) 
Cercopithecidae Cercopithecus mitis 0,70 30 25 Kibale Uganda 0,5 30,4 Rudran  (1977) ; Butynski  (1982) 

Cercopithecidae Cercopithecus mitis 0,79 39 26 Nyeri distric Kenya -0,4 37,0 Omar and Vos  (1971) 2 

Cercopithecidae Cercopithecus nictitans 0,13 317 18 Ngoto forest Central African Republic 4,0 17,2 N/A Vanthomme  (2010) 
Cercopithecidae Cercopithecus pogonias 0,20 269 26 Ngoto forest Central African Republic 4,0 17,2 N/A Vanthomme  (2010) 
Cercopithecidae Chlorocebus aethiops 0,85 335 N/A Amboseli Kenya -2,6 37,2 N/A Janson and Verdolin  (2005) 
Cercopithecidae Chlorocebus sabaeus 0,65 147 50 Barbados Barbados 13,2 -59,6 N/A Horrocks  (1986) 
Cercopithecidae Erythrocebus patas 0,85 2 N/A Laikipia district Kenya 0,2 36,7 N/A Janson and Verdolin  (2005) 
Cercopithecidae Erythrocebus patas 0,92 26 42 Kala Maloue Cameroon 2,1 14,9 N/A Nakagawa et al.  (2003) 

Cercopithecidae Lophocebus albigena 0,29 41 76 Kibale Uganda 0,5 30,4 

Lophocebus 
johnstoni; 
Lophocebus osmani; 
Lophocebus ugandae 

Arlet et al.  (2015) 

Cercopithecidae Macaca arctoides 0,05 187 24 Lake Catemaco Mexico 18,4 -95,1 N/A Estrada and Estrada  (1981) 
Cercopithecidae Macaca assamensis 0,89 151 29 Phu Khieo Thailand 16,1 101,3 N/A Fürtbauer et al.  (2010) 
Cercopithecidae Macaca cyclopis 0,91 128 485 Kaohsiung city Taiwan 22,7 120,3 N/A Hsu et al.  (2001) 2 

Cercopithecidae Macaca cyclopis 0,79 121 28 Hengchun Taiwan 22,0 120,8 N/A Wu and Lin  (1992) 2 

Cercopithecidae Macaca fascicularis 0,49 257 176 Ketambe Indonesia 3,7 97,2 N/A van Noordwijk and van Schaik  (1999) 2 

Cercopithecidae Macaca fuscata 0,89 140 790 Texas United States of America 29,4 -98,5 N/A Fedigan and Griffin  (1996) 
Cercopithecidae Macaca fuscata 0,91 145 416 Arashiyama Japan 35,0 135,7 N/A Fedigan and Griffin  (1996) 
Cercopithecidae Macaca leonina 0,11 337 18 West Bhanugach Forest Bangladesh 24,5 91,8 N/A Feeroz  (2003) 

Cercopithecidae Macaca leonina 0,43 104 22 Mo singto Thailand 14,4 101,4 N/A Trébouet, F., Malaivijitnond, S., Reichard, U. 
H.  (2021) 

Cercopithecidae Macaca maura 0,49 127 39 Karaenta Indonesia -4,3 120,3 N/A Okamoto et al.  (2000) 
Cercopithecidae Macaca mulatta 0,70 34 7402 Cayo santiago Puerto Rico 18,2 -65,7 N/A Hoffman et al.  (2008) 
Cercopithecidae Macaca mulatta 0,90 113 64 Wangwu area China 35,2 112,3 N/A Tian et al.  (2013) 
Cercopithecidae Macaca nemestrina 0,25 262 N/A Lima Belas Malaysia 3,8 101,4 N/A Janson and Verdolin  (2005) 
Cercopithecidae Macaca nemestrina 0,25 211 N/A West Sumatra Indonesia -1,0 100,8 N/A Janson and Verdolin  (2005) 
Cercopithecidae Macaca radiata 0,86 68 29 Bangalore India 12,9 77,6 N/A Rahaman and Parthasarathy  (1969) 2 

Cercopithecidae Macaca silenus 0,49 42 127 Anaimalai Hills India 10,3 77,0 N/A Sharma et al.  (2006) 
Cercopithecidae Macaca sinica 0,61 11 50 Polonnaruwa Sri Lanka 7,9 81,0 N/A Janson and Verdolin  (2005) 
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Family Species Rs Md Nb Location Country Lat Lon Alternative names References 
Cercopithecidae Macaca sylvanus 0,93 136 130 Djurdjura Algeria 36,5 4,3 N/A Ménard and Vallet  (1993) 2 

Cercopithecidae Macaca sylvanus 0,88 175 147 Gibraltar Gibraltar 36,1 -5,3 N/A MacRoberts and MacRoberts  (1966) 2 

Cercopithecidae Macaca thibetana 0,80 73 32 Mont Emei China 29,5 103,3 N/A Zhao and Deng  (1988) 2 

Cercopithecidae Mandrillus sphinx 0,67 0 218 Lekedi Gabon -1,8 13,0 N/A Jules Dezeure (personal communication) 
Cercopithecidae Mandrillus sphinx 0,79 8 208 Moukalaba Doudou Gabon -2,6 10,4 N/A Hongo et al.  (2016) 3 

Cercopithecidae Miopithecus talapoin 0,90 23 57 Makokou Gabon 0,6 12,8 Cercopithecus 
talapoin Gautier-Hion  (1970) 

Cercopithecidae Nasalis larvatus 0,06 292 N/A Kinabatangan Bornean Malaysia 5,7 118,4 N/A Boonratana Ramesh  (2011) 
Cercopithecidae Papio anubis 0,19 54 118 Gilgil Kenya -0,5 36,3 N/A Bercovitch and Harding  (1993) 2 

Cercopithecidae Papio anubis 0,22 352 32 Gashaka Gumti Nigeria 7,5 11,6 N/A Higham et al.  (2009) 3 

Cercopithecidae Papio anubis 0,10 18 35 Queen elisabeth Uganda -0,6 29,7 N/A Rowell  (1966) 3 

Cercopithecidae Papio cynocephalus 0,14 330 35 Tana River Kenya -1,9 40,1 N/A Bentley-Condit and E. O. Smith  (1997) 2 

Cercopithecidae Papio cynocephalus 0,16 302 820 Amboseli Kenya -2,7 37,3 N/A Campos et al.  (2017) 
Cercopithecidae Papio cynocephalus 0,14 203 164 Mikumi United Republic of Tanzania -7,4 37,1 N/A Rhine et al.  (1988) 3 

Cercopithecidae Papio hamadryas 0,02 166 218 Awash Ethiopia 9,1 40,0 N/A Jules Dezeure (personal communication) 
Cercopithecidae Papio kindae 0,50 197 70 Kasanka Zambia -12,5 30,2 N/A Petersdorf et al.  (2019) 3 

Cercopithecidae Papio ursinus 0,09 293 30 De Hoop South Africa -34,5 20,4 N/A Barrett, Peter Henzi and Lycett  (2006) 3 

Cercopithecidae Papio ursinus 0,37 270 122 Moremi Botswana -19,2 23,2 N/A Cheney et al.  (2004) 3 

Cercopithecidae Papio ursinus 0,24 355 52 Tokai South Africa -34,1 18,4 N/A Jules Dezeure (personal communication) 
Cercopithecidae Papio ursinus 0,12 329 215 Tsaobis Namibia -22,5 15,8 N/A Jules Dezeure (personal communication) 
Cercopithecidae Papio ursinus 0,41 327 37 Drakensberg South Africa -29,4 29,6 N/A Lycett, JE, Weingrill, T. &Henzia, SP  (1999) 2 

Cercopithecidae Presbytis thomasi 0,04 230 N/A Ketambe Indonesia 3,7 97,7 N/A Janson and Verdolin  (2005) 
Cercopithecidae Procolobus verus 0,51 345 15 Tai Ivory Coast 5,8 -5,8 N/A Korstjens and Noë  (2004) 2 

Cercopithecidae Pygathrix nemaeus 0,62 204 19 Hin Namno Laos 17,5 105,9 N/A Phiapalath et al.  (2011) 
Cercopithecidae Rhinopithecus bieti 0,98 54 20 Honglaxueshan China 29,3 98,6 Pygathrix bieti Xiang and Sayers  (2009) 
Cercopithecidae Rhinopithecus bieti 0,93 78 68 Yunling China 26,3 99,3 Pygathrix bieti Li et al.  (2014) 
Cercopithecidae Rhinopithecus roxellana 0,95 102 60 Zhouzhi China 33,8 108,0 Pygathrix roxellana Qi et al.  (2008) 
Cercopithecidae Semnopithecus entellus 0,87 81 51 Ramnagar Nepal 27,7 84,4 N/A Koenig et al.  (1997) 2 

Cercopithecidae Semnopithecus entellus 0,12 100 52 Jodhpur India 26,3 73,0 N/A Winkler et al.  (1984) 
Cercopithecidae Theropithecus gelada 0,09 53 N/A Sankaber Ethiopia 13,2 38,0 N/A Janson and Verdolin  (2005) 
Cercopithecidae Theropithecus gelada 0,14 287 341 Simien mountains Ethiopia 13,2 37,9 N/A Tinsley Johnson et al.  (2018) 3 

Cercopithecidae Trachypithecus francoisi 0,85 80 20 Mayanghe China 28,8 108,2 N/A Wu et al.  (2006) 
Cercopithecidae Trachypithecus geei 0,41 188 46 Chakrashila India 26,3 90,3 Presbytis geei Shil et al.  (2020) 

Cercopithecidae Trachypithecus 
leucocephalus 0,62 29 133 Nongguan Karst China 22,3 107,5 N/A Jin et al.  (2009) 

Cercopithecidae Trachypithecus pileatus 0,77 68 N/A Madhupur Bangladesh 24,7 90,1 N/A Janson and Verdolin  (2005) 
Cercopithecidae Trachypithecus pileatus 0,80 45 17 Pakhui India 26,7 92,2 N/A Solanki et al.  (2007) 
Galagidae Euoticus elegantulus 0,38 24 N/A Makokou Gabon 0,5 12,8 N/A Charles-Dominique  (1977) 2 
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Family Species Rs Md Nb Location Country Lat Lon Alternative names References 
Galagidae Galago moholi 0,37 344 4 Nylsvley South Africa -24,5 28,7 N/A Pullen et al.  (2000) 2 

Galagidae Sciurocheirus alleni 0,34 22 N/A Makokou Gabon 0,5 12,8 N/A Charles-Dominique  (1977) 
Hominidae Gorilla beringei 0,06 180 269 Karisoke Rwanda -1,5 29,6 N/A Campos et al.  (2017) 

Hominidae Pan paniscus 0,47 68 15 Wamba Democratic Republic of the 
Congo 0,0 22,6 N/A Furuichi et al.  (1998) 

Hominidae Pan troglodytes 0,10 71 85 Mahale mountain United Republic of Tanzania -6,3 29,9 N/A Nishida et al.  (1990) 2 

Hominidae Pan troglodytes 0,11 197 198 Gombe United Republic of Tanzania -4,7 29,6 N/A Campos et al.  (2017) 
Hylobatidae Hylobates lar 0,76 N/A 15 Khao Yai Thailand 14,4 101,4 N/A Savini et al.  (2008) 
Hylobatidae Nomascus hainanus 0,42 15 17 Bawangling China 19,1 109,2 N/A Deng et al.  (2017) 
Indriidae Propithecus diadema 0,89 158 N/A Ranomafana Madagascar -21,3 47,4 N/A Janson and Verdolin  (2005) 
Indriidae Propithecus verreauxi 0,96 204 706 Beza Mahafaly Madagascar -23,7 44,6 N/A Campos et al.  (2017) 
Lemuridae Eulemur flavifrons 0,96 254 22 Sahamalaza Madagascar -14,4 47,8 N/A Volampeno et al.  (2011) 
Lemuridae Eulemur mongoz 0,98 293 6 Anjamena Madagascar -15,9 45,8 N/A Curtis and Zaramody  (1999) 2 

Lemuridae Eulemur rubriventer 0,68 286 30 Ranomafana Madagascar -21,2 47,5 N/A Tecot  (2010) 
Lemuridae Eulemur rubriventer 0,92 282 N/A Ranomafana Madagascar -21,3 47,4 N/A Janson and Verdolin  (2005) 
Lemuridae Eulemur rufus 0,97 282 45 Kirindi Forest Madagascar -20,1 44,5 N/A Ostner and Kappeler  (2004) 
Lemuridae Eulemur rufus 1,00 262 N/A Ranomafana Madagascar -21,3 47,4 N/A Janson and Verdolin  (2005) 
Lemuridae Hapalemur griseus 0,88 334 N/A Beza Mahafaly Madagascar -23,7 44,6 N/A Janson and Verdolin  (2005) 
Lemuridae Lemur catta 0,84 94 103 Beza Madagascar -23,7 44,6 N/A Pereira  (1991) 
Lemuridae Lemur catta 0,97 251 N/A Beza Madagascar -23,7 44,6 N/A Janson and Verdolin  (2005) 
Lemuridae Lemur catta 0,91 259 178 Berenty Madagascar -25,0 46,3 N/A Koyama et al.  (2001) 
Lemuridae Lemur catta 0,93 257 44 Berenty Madagascar -25,0 46,3 N/A Jones  (1983) 
Lorisidae Arctocebus calabarensis 0,11 17 N/A Makokou Gabon 0,5 12,8 N/A Charles-Dominique  (1977) 2 
Lorisidae Loris lydekkerianus 0,23 106 14 Dindigul India 10,5 78,2 N/A Radhakrishna and Singh  (2004) 
Lorisidae Loris tardigradus 0,29 76 8 Masmullah Proposed Sri Lanka 6,0 80,6 N/A Nekaris  (2003) 
Lorisidae Perodicticus potto 0,76 272 N/A Makokou Gabon 0,5 12,8 N/A Charles-Dominique  (1977) 2 
Pitheciidae Pithecia chrysocephala 0,33 364 6 Colosso Brazil -2,4 -59,8 N/A Setz and Gaspar  (1997) 
Pitheciidae Pithecia pithecia 0,54 16 10 Isla Redonda Venezuela 7,8 -62,9 N/A Norconk  (2006) 
Tarsiidae Tarsius spectrumgurskyae 0,38 113 43 Tangkoko Indonesia 1,5 125,2 N/A Gursky  (2007) 
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Mais comment une espèce évolue-t-���o�o�����M�������o�����v���]�•�•���v�����U���o���•���]�v���]�À�]���µ�•�����[�µ�v�����u�!�u�������•�‰��������

ne sont pas tous identiques. Par exemple, imaginons que dans une population de singes, un 

individu naisse avec une forme de main différente qui lui permette de mieux grimper aux arbres : 

�]�o���‰�}�µ�Œ�Œ�����u�]���µ�Æ���•�����v�}�µ�Œ�Œ�]�Œ�����š���•�[�����Œ�]�š���Œ�������•���‰�Œ� �����š���µ�Œ�•�X  

Cette main bizarre lui permettra de vivre plus lo�v�P�š���u�‰�•�U�����}�v�������[���À�}�]�Œ���‰�o�µ�•���������‰���š�]�š�•���‹�µ����

les autres. Si ses petits héritent de la même main, ils vont eux-mêmes faire plus de petits avec une 

�u���]�v�� ���]�Ì���Œ�Œ���U�� ���š�� ���]�v�•�]�� ������ �•�µ�]�š���� �i�µ�•�‹�µ�[���� ������ �‹�µ���� �š�}�µ�•�� �o���•�� �•�]�v�P���•�� ������ �����š�š���� �(�}�Œ�!�š�� �‰�}�•�•�������v�š�� �����š�š���� �h��

différence ». 

Cela �•�[���‰�‰���o�o�����o�����•� �o�����š�]�}�v���v���š�µ�Œ���o�o���U�����š�����[���•�š���o�����u�}�š���µ�Œ���������o�[� �À�}�o�µ�š�]�}�v�X���W���š�]�š�������‰���š�]�š�U���o�}�Œ�•�‹�µ����

deux populations se retrouvent séparées par un obstacle ou une distance infranchissable, de telles 

���]�(�(� �Œ���v�����•���•�[�������µ�u�µ�o���v�š���i�µ�•�‹�µ�[�����}���š���v�]�Œ�������µ�Æ�����•�‰�������•�����]�•�š�]�v���š���•. 

Peut-�}�v�� ���o�}�Œ�•�� ���]�Œ���� �‹�µ�[�µ�v���� ���•�‰�������� ���•�š�� �‰�o�µ�•�� � �À�}�o�µ� ���� �‹�µ�[�µ�v���� ���µ�š�Œ���� �•���o�}�v�� �o���•�� ���]�(�(� �Œ���v�����•��

�‹�µ�[���o�o�����‰�}�•�•���������M���E�}�v���J���>�����‰�o�µ�•���•�}�µ�À���v�š�U�������•�����]�(�(� �Œ���v�����•���v�����•�}�v�š�������•�����À���v�š���P���•���‹�µ���������v�•�������Œ�š���]�v�•��

environnements. Par exemple, savoir grimper aux arbres est avantageux en forêt, mais pas dans 

�o���� ��� �•���Œ�š�X�� ���� �(�}�Œ������ ������ �•�[�������‰�š���Œ�� ���� �o���� �P�Œ���v������ ���]�À���Œ�•�]�š� �� ���[���v�À�]�Œ�}�v�v���u���v�š�•�� �‰�Œ� �•���v�š�•�� �•�µ�Œ�� �d���Œ�Œ���U�� �o���•��

�o�]�P�v� ���•�����µ���‰���•�•� ���•�����•�}�v�š�����]�À���Œ�•�]�(�]� ���•�����v�����–�]�v�v�}�u���Œ�����o���•�����•�‰�������•�U�������o�[�}�Œ�]�P�]�v�����������v�}�š�Œ�������]�}���]�À���Œ�•�]�š� �X��

�K�v�� �v���� �‰���µ�š�� ���}�v���� �‰���•�� ���]�Œ���� �‹�µ�[�µ�v���� ���•�‰�����������•�š�� �‰�o�µ�•�� � �À�}�o�µ� ���� �‹�µ�[�µ�v���� ���µ�š�Œ���U�� �•���µ�o���u���v�š�� �‹�µ�[���o�o���� ���•�š��

mieux adaptée à son environnement. 

Les humains seraient-�]�o�•�� ���}�v���� �o���•�� �u���]�o�o���µ�Œ�•�� �����Œ�� �����‰�����o���•�� ������ �•�[�������‰�š���Œ�� ���� �š�}�µ�š�� �š�Ç�‰����

���[���v�À�]�Œ�}�v�v���u���v�š�� �M�� �W���•�� �(�}�Œ��� �u���v�š�X�� �W���Œ�� ���Æ���u�‰�o���U�� �o���•�� �(�}�µ�Œ�u�]�•�� ���[���Œ�P���v�š�]�v���� �•�}�v�š�� ���µ�•�•�]�� �‰�Œ� �•��ntes 

�‰�Œ���•�‹�µ�����‰���Œ�š�}�µ�š���•�µ�Œ���d���Œ�Œ���U�����š�����]���v���‰�o�µ�•���v�}�u���Œ���µ�•���•���‹�µ�����v�}�µ�•�X�����[���•�š���•���v�•�����}�µ�š�����‰���Œ�������‹�µ���U�����}�u�u����

les humains, elles forment des sociétés complexes et ont trouvé des solutions astucieuses : par 

exemple, elles ont commencé à élever des pucerons des millio�v�•�����[���v�v� ���•�����À���v�š���‹�µ�����o���•���Z�µ�u���]�v�•��

ne fassent de même avec les vaches. En effet, elles protègent les pucerons de prédateurs tels que 

�o���•�����}�����]�v���o�o���•�U�����š���Œ� ���µ�‰���Œ���v�š�����v��� ���Z���v�P�����o���µ�Œ���u�]���o�o���š�U���µ�v�����•�}�Œ�š�������[�����µ���•�µ���Œ� �������}�v�š�����o�o���•���•�}�v�š���š�Œ���•��

gourmandes. Exactement comme le font les humains avec le lait ! 

���[���µ�š�Œ���•�� ���•�‰�������•�� �•�µ�Œ�À�]�À���v�š�� �o���� �}�¶�� ���µ���µ�v�� �Z�µ�u���]�v�� �v���� �o���� �‰�}�µ�Œ�Œ���]�š�U�� ���}�u�u���� �o���•�� �u�]�v�µ�•���µ�o���•��

tardigrades qui supportent des températures qui vont de -272 à +150°C, et même le vide spatial ! 

Mais les humains sont quand même une ���•�‰�������� ���� �‰���Œ�š�U�� �����‰�����o���� ������ �‰���Œ�o���Œ�U�� ���[� ���Œ�]�Œ���U��

���[�������µ�u�µ�o���Œ�����š���������š�Œ���v�•�u���š�š�Œ�����������µ���}�µ�‰�����[�]�v�(�}�Œ�u���š�]�}�v���}�µ�����v���}�Œ�������������}�v�•�š�Œ�µ�]�Œ���������•���(�µ�•� ���•���W���v����



https://www.youtube.com/watch?v=zsXP8qeFF6A
https://www.youtube.com/watch?v=pVfZBxFqFag
https://www.youtube.com/watch?v=Ga2Rn_vnLbI
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ANNEXE 3 : Citations non retenues 
Quelques citations collectées et non retenues pour la première page, mais que je souhaitais tout 

de même partager (ordre alphabétique) : 

All models are wrong, but some are useful. 
 George Box 

 

�^���]���v�������]�•���Á�}�v�����Œ�(�µ�o�o�Ç�����‹�µ�]�‰�‰�������š�}�����v�•�Á���Œ���š�Z�����‹�µ���•�š�]�}�v���Z�,�}�Á�M�[�����µ�š���]�š���P���š�•���š���Œ�Œ�]���o�Ç�����}�v�(�µ�•�������Á�Z���v��
�Ç�}�µ�����•�l���š�Z�����‹�µ���•�š�]�}�v���Z�t�Z�Ç�M�[ 
Erwin Chargaff 

 

Qu'est-ce qu'un scientifique après tout ? C'est un homme curieux qui regarde à travers un trou de 
serrure, le trou de serrure de la nature, essayant de savoir ce qui se passe. 

Jacques-Yves Cousteau 

 

Any fool can know. The point is to understand. 

Albert Einstein 

 

If we knew what it was we were doing, it would not be called research, would it? 

Albert Einstein 

 

Science is a way of thinking much more than it is a body of knowledge. 

Carl Sagan 

 

Même si la route fut pas perfect, ça fait du taf tout ça mis bout à bout. 

Kool Shen 

 

���µ�š���/�����}�v�[�š���•������myself as a woman in science. I see myself as a scientist. 

Donna Strickland 

 

�>�����•���]���v���������•�š���(���]�š�������[���Œ�Œ���µ�Œ�•�U���u���]�•�����[���Œ�Œ���µ�Œ�•���‹�µ�[�]�o�����•�š�����}�v�����������}�u�u���š�š�Œ���U�������Œ�����o�o���•���u���v���v�š���‰���µ������
peu à la vérité.  

Jules Verne 


