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Supplementary Note 1: Sharing Food Among Bonobos 
Bonobos share food with others under certain experimental situations (for constraints, see [1] 
experiment 4). For example they are willing to open doors1 and release ropes2 to allow 
conspecifics access to food. The test of directly handing over high-value food in one’s 
possession to a conspecific, while getting nothing in return, has received less attention. In the 
most seminal experiment to date with bonobos3, investigators administered a pretest involving 
nuts that bonobos could crack open with rocks. If a subject passed this pretest, the experimenter 
moved the rocks to an adjacent cage that contained a second bonobo. Results showed that the 
first bonobo, who lacked the rocks for cracking open the nuts, moved the uncracked nuts closer 
to the conspecific and rocks: Specifically, “the possessor transferred [a nut] through the test 
window into the adjacent [conspecific’s] room” (p. 4)3. Thus, bonobos moved nuts towards the 
conspecific and rocks, but this task did not involve transferring raw nut meat to the conspecific’s 
cage (it involved the transfer of uncracked nuts, which are less desirable food). Importantly, as 
the authors note, “Bonobos appear to assign nuts intermediate value between high-value fruit and 
low-value foliage…,” p. 3).  

Another example derives from observations of bonobos in the wild. Male bonobos have been 
observed to allow females, including non-group members, to take pieces of meat from a carcass4. 
As authors pointed out, “the transfer of food from the male to the females was passive” (p. 96)4. 
Thus, this situation is closer to de Waal’s ideas about “selective relinquishment” and passive 
sharing5 from a pile of food (e.g., co-feeding) than to situations in which a single high-value food 
item is actively given away to another leaving nothing for oneself. The latter situation is common 
in human adults and also reported in the current paper with human infants.   

The studies of food sharing in bonobos are of great value and rapidly advancing6,7. Continued 
research is desirable to demark the extent of and constraints on this behavior in the laboratory 
and in the wild.  
 
Supplementary Note 2: Two Design Choices: Excluding Linguistic Support and Using Fruit  
We made specific design choices in our study of food sharing in human infants. First, previous 
studies of infant food sharing used linguistic scaffolding (e.g. the adult verbally expressed a need 
by saying “I’m hungry, but I don’t have anything to eat,”)8 and/or verbally thanked the infants 
for sharing food9. Second, these studies exclusively used manufactured foods (e.g. crackers and 
cereals), and we chose to use fruit—an evolutionarily salient type of resource3,5—in part because 
experimental studies of nonhuman primates’ food sharing have often used fruit1,2,10,11, facilitating 
comparison to those studies.   



INFANT ALTRUISM  
 

2 

Supplementary Note 3: Further Statistical Analyses 
For completeness, we conducted further analyses of the combined data from Experiments 1 and 
2 based on the helpful suggestions of a reviewer. First, we used a generalized linear mixed model 
(GLMM) to predict the binary response of transferring fruit (yes/no per trial) using subject ID as 
a random effect, group as the main predictor, and trial, fruit type, experiment, and infant’s sex as 
control variables that were assigned or counterbalanced by experimental design (SAS Version 
9.4, proc glimmix with maximum likelihood estimation). As shown in Table S1, group was 
significant and none of the control variables was significant. 
 
Table S1. Results from GLMM Predicting Infant Fruit Transfer 

Predictor b SE F P 

Group 10.52 3.03 12.03 0.0006 
Trial 0.07 0.26 0.07 0.80 

Fruit type 1.24 0.82 1.12 0.34 
Experiment 1.73 1.64 1.12 0.29 

Infant’s sex 0.94 1.60 0.34 0.56 
Note. N = 96. 
 

We attempted to test the group ´ experiment interaction with GLMM, but because only one 
control infant across both experiments transferred fruit, that model did not converge, preventing a 
test of the interaction. However, several other analyses indicated that infant performance did not 
significantly vary as a function of experiment on the measures of interest. Using a chi-square test, 
we found the number of infants in the experimental group who transferred fruit in Experiment 1 
(14/24) did not significantly differ from Experiment 2 (9/24), c2(1, N = 48) = 2.10, P = 0.15. 
Similarly, using a permutation test, we found that the percent of trials with fruit transfer in the 
experimental group did not significantly differ between Experiment 1 (M = 34.38, SD = 39.57) 
and Experiment 2 (M = 29.17, SD = 42.78), z = 0.44, P = 0.73. Finally, using multiple regression 
and percent of trials with fruit transfer as the criterion, we were able to test the predictors of 
group, experiment, and their interaction (group ´ experiment). Results again showed that group 
was significant, b = 30.21 (SE = 8.91), t(92) = 3.39, P = 0.001; and the experiment and the group 
´ experiment predictors were not significant: experiment, b = -4.17 (SE = 8.91), t(92) = -0.47, 
P = 0.64; group ´ experiment, b = -1.04 (SE = 12.60), t(92) = -0.08, P = 0.93. 

 
Supplementary Note 4: Proximate and Ultimate Explanations of Altruism 
We acknowledge that our experiments address a proximate-level12 understanding of altruism. 
The findings suggest that direct reciprocity of the fruit exchanges with the experimenter is not 
needed within the test to elicit and maintain food transfers (see Discussion in the main text). This 
does not imply that food reciprocity is not important at the ultimate level13. Indeed, the 
“nutritional hypothesis”14 theorizes that infants gain nutritional benefits from adults’ food 
sharing, and that this may promote inclusive fitness or reproductive output15,16 (suggesting that 
the ultimate function of food sharing could be described as “selfish”). Ultimate-level 
explanations for altruism are much debated5,12 and beyond the focus of the current experiments 
concerning the proclivities of human infants.   
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