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SOM Methods 
 
Study site 
 
The baboons range in an area that is topographically diverse and averages 1718 m above sea 
level. The habitat is dry savanna and includes grassy plains, acacia woodlands, and dry forests 
located on the banks of sandy riverbeds. Rainfall is typically concentrated during two wet 
seasons (March-June, November-December), but droughts have become increasingly common 
in the region (Strum et al. 2015).  Since 2000, a non-indigenous cactus, Opuntia stricta, has 
been spreading through the study area and is now an important component of the baboons’ 
diets (Strum et al. 2015). On average, PHG contained 16.84±1.83 (mean±sd) adult and subadult 
females and 8.43±2.29 adult and subadult males, ENK contained 9.92±2.67 females and 
6.18±0.85 males, and YNT contained 6.19±0.45 females and 3.42±1.32 males. 
The three groups that we studied were descendants of Pumphouse Gang (PHG), one of two 
groups that were translocated from Kekopey (Gilgil), Kenya, to Laikipia in 1984 (Strum 2005). 
PHG fissioned in a process that lasted from 2009 to 2011, producing two daughter groups. The 
larger of the two daughter groups retained the original name, PHG, and the smaller group was 
named Enkai (ENK). PHG fissioned again in a process that lasted from 2010-2013. Again, the 
larger of the two fission products retained the name PHG. In 2015, several females and their 
offspring moved from PHG to ENK, where they remained for a few months, and then left ENK to 
form a new group, YNT. Our study focused on PHG, ENK, and YNT. The size and composition of 
the study groups changed across time. 
 
Data on herbaceous biomass are collected each month using the slanting pin intercept 
technique angled 65 degrees from vertical (McNaughton 1979) and converted into biomass in 
gr/m2 using the adjusted equation HB=total hits X 0.847 (McNaughton 1979; Western and 
Lindsay 1984). 
 
 
Elo rank data 
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For ENK and YNT groups, the value of k was 0, and for PHG group, the value of k was 17.9. We 
standardized daily rank values within groups to be between 1 (highest rank) and 0 (lowest 
rank). This retains the cardinal information of the rank differences among females provided by 
the Elo-scores. 
 
Early life adversity 
 
Continuous adversity measures: 
a) Biomass: we used herbaceous biomass to determine drought years. We recorded monthly 
biomass data for the entire ranging area (i.e., all troops have the same score, but scores vary 
across time). We used the slanting pin intercept technique angled 65 degrees from vertical 
(McNaughton 1979) and converted into biomass in gr/m2 using the adjusted equation HB=total 
hits X 0.847 (McNaughton 1979; Western and Lindsay 1984). Biomass was averaged for the year 
of each mother’s birth and this was reversed so less biomass was a higher adversity score. 
 
b) Experienced group size: group size was defined as the number of adult and subadult males 
and females in an individual’s troop on the day she was born. Although the majority of group 
members are immatures, infants and juveniles are not strong competitors or influential in 
determining troop movement, so immatures are excluded in our measure of “experienced 
group size.”  
 
c) Maternal loss: maternal loss was defined as the age at which a female lost her mother. This 
score was then inverted so that maternal loss at an earlier age is associated with a higher value. 
Following Tung et al. (2016), we used 4 years of age as the cutoff. Females who lost their 
mother after the age of 4 years received a zero for this component of ELA.  
 
d) Maternal investment period: this was defined as the time between a female’s own birth to 
the birth of her next younger sibling. Here we consider longer investment periods to represent 
poor maternal condition and thus, an adversity (as described in Patterson et al, 2021). 
 
Although we initially treated maternal loss as a continuous variable, only one female lost her 
mother before reaching 4 years of age. This low mortality rate is linked to the presence of 
Opuntia stricta fruit (Strum et al., 2015; unpublished UNBP data). Thus, this variable is treated 
as categorical: the female who lost her mother received a 1 and the females who did not lose 
their mother before 4 years of age received a 0. 
 
 

Results 

Table S1. Coefficients for models evaluating the effect of cumulative early life adversity (ELA) 
scores on female CSI scores  

  CSI CSI_received CSI_initiated 
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  Mean StdDev Mean StdDev Mean StdDev 
Intercept 0.08 0.07 0.11 0.10 0.01 0.08 
ELA -0.12 0.05 -0.16 0.07 -0.06 0.06 
Rank 0.08 0.05 0.11 0.06 0.04 0.06 
Kin 0.09 0.04 0.06 0.06 0.11 0.05 
Enk -0.17 0.09 -0.20 0.13 -0.07 0.10 
Ynt -0.06 0.19 -0.14 0.27 0.01 0.20 

 

Table S2. Individual components of early life adversity 
  CSI CSI_received CSI_initiated Interaction style 
  Mean StdDev Mean StdDev Mean StdDev Mean StdDev 
Intercept 0.12 0.08 0.14 0.11 0.05 0.09 -1.41 0.21 
ELA_group size -0.06 0.06 -0.14 0.07 0.03 0.07 -0.10 0.10 
ELA_herbaceous 
biomass 0.11 0.06 0.11 0.07 0.07 0.07 0.14 0.10 
ELA_IBI 0.03 0.06 0.04 0.07 0.03 0.07 -0.46 0.36 
ELA_loss of mom -0.12 0.3 -0.25 0.36 -0.04 0.35 -0.39 0.40 
ELA_first born -0.27 0.15 -0.28 0.18 -0.22 0.18 -0.16 0.28 
Rank 0.1 0.06 0.14 0.07 0.05 0.06 0.30 0.11 
Kin 0.09 0.04 0.05 0.06 0.11 0.05   
Enk -0.15 0.1 -0.14 0.13 -0.07 0.11 -0.04 0.26 
Ynt -0.06 0.19 -0.11 0.28 0.01 0.21 0.15 0.56 

 
 
Table S3. WAIC comparisons for ELA cumulative index vs individual components of ELA 

Model WAIC Weight 
CSI cumulative ELA 109.8 0.81 
CSI individual ELA 112.7 0.19 
CSI_received cumulative ELA 215.8 0.8 
CSI_received separate ELA 218.6 0.2 
CSI_initiated cumulative ELA 122.9 0.71 
CSI_initiated separate ELA 124.7 0.29 
Interaction style cumulative ELA 4482.3 0.56 
Interaction style separate ELA 4482.8 0.44 

 
 
 
Figure S1. Components of female sociality as a function of early life adversity 
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Figure S2. Female CSI as a function of elo rank (left) and kin availability (right) 
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Table S4. Coefficients for models evaluating the effect of cumulative early life adversity (ELA) 
scores on components of female sociality  

  Grooming received Grooming initiated 
  Mean StdDev Mean StdDev 
Intercept 2.15 0.43 2.06 0.40 
ELA -0.13 0.16 -0.06 0.12 
Rank 0.10 0.12 -0.12 0.10 
Kin 0.10 0.05 0.15 0.06 
Enk -0.02 0.14 0.41 0.13 
Ynt -0.54 0.22 0.05 0.21 
  Approaches received Approaches initiated 
  Mean StdDev Mean StdDev 
Intercept 4.21 0.43 4.08 0.38 
ELA -0.20 0.09 0.00 0.05 
Rank -0.14 0.05 0.13 0.04 
Kin 0.09 0.02 0.13 0.02 
Enk -0.37 0.05 0.07 0.05 
Ynt -0.51 0.08 -0.28 0.08 

 
 
Figure S3. Female grunting as a function of elo rank  
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Table S5. Coefficients for the models evaluating the effect of cumulative early life adversity 
(ELA) scores on the probability of grunting (i.e., benign interaction style) 

Grunts Mean StdDev 
Intercept -1.56 0.28 
ELA -0.22 0.07 
Rank 0.29 0.07 
Enk -0.11 0.13 
Ynt -0.99 0.32 

 
 
Fig. S4 The relationship between grunting (i.e., benign interaction style) and directed female-
female grooming and approaches 

 
 
 
Figure S5. Comparison of estimates across models. Model coefficients and 89% credible 
intervals for the ELA (early life adversity) parameter from models with and without interaction 
style included. This provides a visual comparison of ELA estimates when interaction style is and 
is not accounted for (e.g., model with interaction style: “CSI ~ ELA + Interaction Style” versus 
model without interaction style: “CSI ~ ELA”). If the model coefficients for ELA get smaller when 
interaction style is included in the model, this might indicate a mediating effect of interaction 
style on the relationship between early life adversity and sociality.  
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Fig. S6 Compare estimates of early life adversity (ELA) on female social behavior across models 
with and without interaction style 
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Table S6. Coefficients for models evaluating the effect of benign interaction style  on female CSI 
and components of sociality. Models without interaction style presented for comparisons. 

  CSI ~ ELA + Grunts CSI ~ ELA 
  Mean StdDev Mean StdDev 
Intercept 0.00 0.08 0.00 0.08 
Grunts 0.06 0.04   
ELA -0.13 0.07 -0.14 0.06 
Rank 0.01 0.06 0.01 0.06 
Kin 0.07 0.05 0.06 0.05 
Enk -0.15 0.13 -0.14 0.13 
Ynt -0.10 0.20 -0.12 0.19 
WAIC 71.3  76.9  
weight 0.94  0.06  

  
CSI_received ~ ELA + 

Grunts CSI_received ~ ELA 
  Mean StdDev Mean StdDev 
Intercept -0.04 0.13 -0.02 0.12 
Grunts 0.10 0.05   
ELA -0.12 0.10 -0.14 0.09 
Rank 0.05 0.10 0.05 0.09 
Kin 0.08 0.08 0.06 0.08 
Enk -0.20 0.20 -0.17 0.19 
Ynt -0.13 0.28 -0.17 0.28 
WAIC 165.1  168.1  
weight 0.82  0.18  

  
CSI_initiated ~ ELA + 

Grunts CSI_initiated ~ ELA 
  Mean StdDev Mean StdDev 
Intercept -0.02 0.09 -0.03 0.09 
Grunts 0.00 0.04   
ELA -0.10 0.07 -0.11 0.07 
Rank -0.03 0.07 -0.03 0.07 
Kin 0.06 0.06 0.06 0.06 
Enk -0.05 0.14 -0.05 0.14 
Ynt 0.05 0.19 0.04 0.19 
WAIC 81.4  80.4  
weight 0.37  0.63  
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  Approaches_received ~ 
ELA + Grunts Approaches_received ~ ELA 

  Mean StdDev Mean StdDev 
Intercept 4.18 0.41 4.18 0.43 
Grunts 0.14 0.02   

ELA -0.14 0.09 -0.18 0.10 
Rank 0.00 0.06 -0.03 0.06 
Kin 0.16 0.03 0.13 0.03 
Enk -0.31 0.09 -0.34 0.09 
Ynt -0.36 0.08 -0.58 0.07 

WAIC 2379.3  2482.9  

weight 1  0  

  Approaches_initiated ~ 
ELA + Grunts Approaches_initiated ~ ELA 

  Mean StdDev Mean StdDev 
Intercept 4.16 0.38 4.16 0.39 
Grunts 0.04 0.02   

ELA 0.01 0.06 -0.01 0.06 
Rank 0.13 0.05 0.13 0.05 
Kin 0.14 0.03 0.13 0.02 
Enk 0.11 0.08 0.09 0.08 
Ynt -0.12 0.09 -0.18 0.08 
WAIC 1123.1  1148.0  
weight 1  0  

  Grooming_received ~ 
ELA + Grunts Grooming_received ~ ELA 

  Mean StdDev Mean StdDev 
Intercept 2.20 0.41 2.21 0.44 
Grunts 0.18 0.04   

ELA -0.12 0.19 -0.17 0.20 
Rank 0.18 0.16 0.17 0.16 
Kin 0.15 0.06 0.12 0.06 
Enk -0.09 0.22 -0.15 0.23 
Ynt -0.70 0.23 -0.98 0.22 

WAIC 1043.6  1060.7  

weight 1  0  
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  Grooming_initiated ~ 
ELA + Grunts Grooming_initiated ~ ELA 

  Mean StdDev Mean StdDev 
Intercept 2.06 0.40 2.06 0.39 
Grunts -0.06 0.05   

ELA -0.14 0.14 -0.13 0.14 
Rank -0.16 0.13 -0.16 0.13 
Kin 0.01 0.06 0.02 0.06 
Enk 0.42 0.22 0.42 0.22 
Ynt -0.42 0.26 -0.34 0.26 

WAIC 875.0  871.8  

weight 0.17  0.83  

 
 

 
 
 
 


