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Background
• Grooming is a key component of sociality that strengthens social 

bonds, including mother-offspring bonds, in many species of non-
human primates including baboons1,2

• Social bonds positively affect fitness in both males and females1-5 , 
but female survival is more tightly linked to sociality in baboons5

• Males and females have different sociality patterns in adulthood: 
males only groom females, while females groom both sexes4

• Female – female relationships, including mother – daughter bonds, 
are especially important because females remain in natal groups 
throughout their lives, while males disperse at maturation4

• It is unknown how grooming patterns develop and if males and 
females differ in social development

Questions & Hypotheses
1. What predicts the age when baboons initiate their first 

groom?

2. Who do baboons first groom?

3. How does mother-offspring reciprocity change over time?
• Mother-daughter relationships will have higher rates of 

mother initiating grooming during early age, then shift to 
equal rates of initiation (i.e. complete reciprocity)
• Mother-son relationships will have higher rates of mother 

initiating grooming independent of the son’s age

Methods

Results

Conclusions
Age of First Groom:
• Males and females start to groom at different ages 

perhaps because males and females have different 
grooming patterns and males develop faster physically 
rather than socially

First Grooming Partner:
• Offspring significantly grooming mothers first is consistent 

with the importance of mother-offspring bonds and how 
grooming strengthens them

Mother-Offspring Reciprocity:
• Mother-daughter relationships reach reciprocity as they 

get older, supporting the fact that female-female 
relationships are characterized by frequent grooming

• Mother-daughter relationships are more reciprocal than 
mother-son relationships suggesting that grooming is 
more important for females and that males display 
sociality in ways other than grooming

Future Studies:
• Study how mother-offspring reciprocity changes during 

adulthood
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Who Is Groomed First: Mothers 
(𝜒2 = 2415.9, df = 1, p < 0.001)

Figure 1: Age at first observed groom 
for females (top) and males (bottom) Figure 4: Relationship of first 

grooming partner to focal 
offspring (N = 292 individuals 
with known mothers and 
fathers) 

Figure 3: Proportion of 
mothers initiating 
grooming with their 
male or female offspring 
during the juvenile 
period
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Fixed Effects Delta AICc Weight
gs + s 0.000 0.0338
d + gs + s 0.618 0.0249

sim + gs + s 1.484 0.0161
gs + m + s 1.698 0.0145

ar + gs + s 1.727 0.0143
gs + ma + s 1.742 0.0142
gs + h + s 1.756 0.0141
gs + sb + s 1.815 0.0137

gs + pr + s 1.944 0.0128
gs + s + ms 1.945 0.0128
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Table 1: Sex and group size predict 
age at first groom in the best fitting 
model (bolded) based on AICc for 
age at first groom

Males Groom Later than 
Females

References

Mother-Daughter Relationships Become More 
Reciprocal with Age Than Mother-Son Relationships

Collection
Amboseli Baboon Research 
Project Database (BABASE)

Queried using PostgreSQL 
(N = 435)

Analysis

Parameter Estimate ± SE
gs -0.017 ± 0.005
s -0.805 ± 0.111
d 0.020 ± 0.080
sim 0.004 ± 0.039
m -0.006 ± 0.044
ar -0.008 ± 0.058
ma -0.005 ± 0.037
h -0.006 ± 0.070
sb 0.003 ± 0.031
pr -0.0008 ± 0.045
ms -0.0005 ± 0.032

Fixed effects:  gs = group size, s (male) = sex, d (present) = drought in first year of life, sim = (true) socially isolated mother,
m (primiparous) = maternal experience, ar (not alpha) = maternal alpha rank, ma (present) = maternal aunts, h = hybrid 
score, sb (wet) = season of birth, pr = maternal proportional rank, ms (present) = maternal siblings

Table 2: Model Averaged 
Parameter Estimates ± SE from 
equivalent models 

Males Groom Mothers First More Than 
Daughters

(𝜒2 = 5.4857, df = 1, p = 0.01927)

Figure 2: Age at first observed grooming 
changes with social group size
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1. Age at First Groom: Cox Proportional Hazard Models in R; 
Best fitting model selected via AICc (Akaike Information 

Criterion)
2. Who Is Groomed First: Chi – Square Test in R

3. Mom Grooming Proportion = !"#$%& '('#')#'(* *&""!'(*
#"#)+ (,!-%& ". *&""!'(* %/%(#0

Generalized linear mixed models in R

Females

Males


