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BaYaka mothers balance childcare
and subsistence tasks during
collaborative foraging in Congo
Basin
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Across cultures, mothers balance childcare with other labour. Hunter-gatherer mothers face a daily
choice of whether to take infants on foraging trips or leave them with caregivers in the settlement,
as well as deciding with whom to forage. Yet, it remains unclear how infant presence affects mothers’
mobility and food returns during group foraging. Using GPS, heart rate measurements, and food
return data from 348 foraging trips by 22 BaYaka mothers in the Republic of the Congo, we found
that mothers go on longer-duration foraging trips when they take infants along, compared to

when they leave them behind. Despite this, infant presence does not affect mothers’ mobility,
energy expenditure, or food returns. Mothers also go on longer-duration and longer-distance trips
during group foraging, compared to foraging alone. However, they have decreased food returns in
larger groups with more adults, possibly due to food competition. Nevertheless, BaYaka mothers
maintain their energy expenditure and net food returns in general, regardless of infant presence or
group dynamics, likely due to their individual foraging strategies and support from group members.
Particularly, children in foraging groups increase mothers’ food returns, aligning with women'’s
reports of children assisting as caregivers. These findings provide insights into how BaYaka mothers
accommodate childcare with subsistence activities during group foraging.
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Compared to other great apes, humans have unique life-history traits including higher fertility, shorter inter-
birth intervals, earlier weaning and an extended childhood peri0d1’4. Due to these traits, mothers face trade-
offs in allocating their time and energy between childcare and other labour®'2, as well as in their investment
towards each child'*-!7. In hunter-gatherer societies, mothers often take infants along on daily foraging trips>*%.
Although some types of labour—such as gathering activities—are more compatible with childcare than other
labour—such as hunting!®?°, mothers with young children often have to adjust their foraging strategies by
reducing foraging duration® or by engaging in low-risk, low-intensity activities?'~2*. This balance between
childcare and subsistence tasks can be more challenging for mothers with breastfeeding infants than those with
weaned children. For example, mothers with breastfeeding infants, in general, spend less time foraging and
acquire less food compared to mothers with weaned children’. Despite their greater behavioural constraints,
we lack detailed knowledge of how childcare responsibilities limit the nature or extent of mobility during daily
subsistence activities of breastfeeding mothers, and how mothers balance these trade-offs. Considering the
important role of women’s subsistence activities in family provisioning, further exploration of this topic can
provide valuable insights into the interplay between childcare and subsistence strategies, which may have played
a key role in shaping human evolutionary success.

As humans are central place foragers—returning to a specific location after foraging trips to feed offspring and
rest?»2°>—as well as cooperative breeders—receiving childcare support from other group members?*~?, mothers
have the choice of either taking their infants on daily foraging trips or leaving them with caregivers in the
settlement (e.g., camp or village)>. As weaned children become heavier to carry and less vulnerable when away
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from their mother’s care, mothers are more likely to leave them at the settlement®. In comparison, breastfeeding
mothers cannot be away from their infants for too long, as infants need to be breastfed regularly®. Thus, these
mothers are more likely to bring breastfeeding infants along on foraging trips, allowing them to breastfeed
intermittently between foraging activities.

However, carrying infants is energetically expensive®’—?, particularly for mothers who are recovering from
a lengthy pregnancy and are expending energy on breastfeeding®®. This energetic burden of carrying and
breastfeeding infants may restrict mothers’ mobility-limiting their ability to travel further from the village
or explore a larger range-and may also reduce maternal energy that could instead be put towards subsistence
activities™®. On the other hand, when mothers forage without their infants, they can be free from the burden
of infant carrying and breastfeeding, potentially allowing them to conserve energy for foraging activities.
Nevertheless, mothers may still be constrained from travelling further away and spending extended time on
out-of-village subsistence activities, as they need to return to the village to breastfeed®. These constraints and
opportunities create dilemmas for breastfeeding mothers in their daily decision-making about whether to bring
infants on foraging trips or leave them in the settlement.

Under the pooled energy model, such dilemmas can be mitigated by childcare support from allomaternal
caregivers>**%>. Studies show that assistance from allomaternal caregivers in the settlement enables mothers
to allocate more time to other tasks, reduce their energy expenditure, or maintain their baseline activity
levels>10:28:2935-38 " Mothers also receive childcare support during foraging trips'®. Hunter-gatherer women
typically forage in variable-sized, mixed-age groups, including both adults and children?>3*0. In these groups,
members can provide direct childcare while mothers acquire food, or they can take on foraging tasks while
mothers look after their infants. Supporting this, an empirical study shows that mothers with infants have
increased foraging efficiency with a greater number of potential caregivers in foraging groups'®. However, larger
group sizes may lead to decreased marginal returns, potentially reducing individual food returns and, thus,
requiring longer travel distances to find sufficient food*!~#4. Yet, there is a large gap in our understanding of
how mothers balance childcare and food acquisition, considering both the constraints and benefits of bringing
infants on foraging trips, as well as the dynamics of group foraging.

In this study, we aim to investigate how the presence of breastfeeding infants and group foraging influences
the mobility, energy expenditure, and food acquisition of breastfeeding mothers among BaYaka foragers in the
northern Republic of the Congo. The BaYaka are a contemporary hunter-gatherer population in the Congo
Basin, practicing a broad range of subsistence activities. In the BaYaka community where we conducted our
study, both BaYaka men and women actively engage in daily subsistence activities—such as hunting, gathering,
fishing, and crop cultivation, and women also spend long time in intense physical activity*’. Childcare is widely
shared among the BaYaka, through kinship and reciprocity, alleviating mothers’ burden'®!#4¢47 BaYaka women
habitually travel long distances for food acquisition in mixed-age and mixed-kinship groups®’, often taking their
breastfeeding infants on foraging expeditions. During these trips, they receive childcare support from other
members of the foraging groups-including older children'®. While foraging, BaYaka women collect food and put
the food items in their own baskets, although they share both collected and cooked food in the village.

Using GPS, heart rate, food returns, and group composition data from 348 foraging trips by 22 breastfeeding
mothers in a BaYaka community (22 households with 180 individuals), we examine how the presence of
breastfeeding infants and other group members during foraging trips affects four variables: total travel duration
(the time differences between departure and return to the village), total travel distance (the sum of distances
between successive GPS waypoints), net energy expenditure, and net food returns of the mothers. We compare
these four variables between (1) foraging trips with and without breastfeeding infants, and (2) group foraging
and solo foraging. We further investigate the effects of the age-class and sex of foraging group members, as well
as their genetic relatedness to the focal mothers. To investigate who provides childcare during foraging trips,
we also conducted self-report interviews with the focal mothers after each foraging trip. We predict that the
presence of breastfeeding infants will constrain mothers mobility and reduce their net food returns, due to the
energetic burden of childcare during foraging trips. However, we expect that allomaternal childcare support
from foraging group members may mitigate these costs to the extent that increased group size—and the number
of potential caregivers—does not result in decreased marginal returns for mothers” food yields. Understanding
these dynamics can provide scope for the compatibility between childcare and subsistence tasks, which may have
been an important key to human demographic and ecological expansion.

30-32

Results

Across the 348 trips, BaYaka women engaged in a variety of foraging activities targeting different resources: 304
trips of gathering (mushrooms, nuts, leaves, or fruits), 173 trips of extracting wild yams, and 96 trips of hunting
and fishing. Among those 348 foraging trips, the 22 mothers took their infants with them 59.2 percent of the
time (206 trips with infants in total). BaYaka mothers primarily foraged in groups, foraging alone in only 11.78%
of the 348 trips (41 solo foraging compared to 307 group foraging). The foraging groups varied in size and
composition (mean group size = 3.16, SD = 0.17, range: from 0 to 20, other than the focal mother and her infant;
see Supplementary Table 1 for details). Among the 307 group foraging trips that included at least one other
individual but not their infants, 31.92% involved only kin (98 trips), 34.53% involved only non-kin (106 trips),
and the remaining trips were a mix of kin and non-kin (103 trips). Among the 307 group foraging trips, 39.74%
involved only females (122 trips), and 14.98% involved only female kin (46 trips). 21.82% involved only adults
(67 trips), and 27.36% included the focal woman and only children, both kin and non-kin (84 trips). Foraging
trips only with her own children accounted for 16.61% of the total (51 out of 307 foraging trips). The focal
mothers went with their husbands for 16.61% of the total foraging trips (51 out of 307 foraging trips), and when
BaYaka women traveled with adult men, 90.25% of those trips were with their husbands. See Supplementary
Table 3 for the number of trips with different group compositions, comparing those with and without infants.
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Among the 188 trips in which BaYaka mothers took their infants along while foraging with other individuals,
the mothers reported that they received direct childcare assistance from foraging group members during 69%
of trips when collecting food sources (130 trips) and during 31% of trips while walking in the forest (59 trips).
When foraging with their husbands and infants, the focal mothers reported that their husbands provided direct
childcare in 97% of the trips (38 out of 39). Crucially, the mothers reported that children in early or middle
childhood provided direct childcare during foraging trips in 63% of the cases (85 children out of 134 caregivers
reported during the 188 trips).

In the subsections that follow, we outline the model results: First, we examine how the presence of infants and
the presence of other individuals in foraging groups affect mothers’ mobility and foraging outcomes—i.e., travel
duration, total travel distance, energy expenditure, and food returns (See Supplementary Table 2 for descriptive
statistics of these metrics), and second, we investigate how individual characteristics of group members—i.e., age
class, sex, and genetic relatedness—affect these outcome variables. The additional model results, which include
two other response variables—maximum distance from the village (the distance from the village center to the
furthest GPS waypoint) and foraging range (the smallest area polygon encompassing all GPS waypoints) of the
mothers—do not differ from what we found for total travel distance and, thus, are outlined in the Supplementary
Information (Supplementary Figures 1-6). To present our results, we evaluate the median of the posterior
distributions for each parameter and their associated 95% credible intervals (CI).

The effects of infant presence and other individuals on mothers’ foraging trips
We tested the effects of infant presence (yes/no) and the presence of other individuals in the group (yes/no) on
the mothers’ total travel duration (hour), total travel distance (km), energy expenditure (kcal/min), and food
returns (kcal). We found that the presence of infants in foraging groups increased mothers’ travel duration,
suggesting that BaYaka mothers went on longer foraging trips when they took their infants along, compared to
when they left their infants in the village (Fig. 1a). However, the presence of infants in foraging groups did not
have any effect on mothers’ travel distance, energy expenditure or food returns (Fig. 1b-d).

Moreover, BaYaka mothers went on longer and farther foraging trips, when accompanied by other group
members, compared to when foraging alone (Fig. 1a, b). However, the presence of other individuals during
foraging activities did not effect mothers’ energy expenditure or net food returns (Fig. 1c, d)

The effects of age-class, sex, and kinship of group members on mothers’ foraging trips

We further aimed to understand how the age-class (adults/children), sex (females/males) of group members,
and their kinship relationship with the focal mothers (kin/non-kin) affect mothers’ travel duration, total travel
distance, energy expenditure, and food returns. We defined kin as individuals with a genetic relatedness (r)
between 0.125 and 0.5. For this, we built three sub-models focusing separately on (1) age-class, (2) sex, and (3)
kinship relation, each examining their effects on the four outcome variables—travel duration, total distance,
energy expenditure, and food returns. We initially included the interactive effects of infant presence along with

(a) Travel duration (b) Total travel-distance -
Intercept| —————s—{—— Intercept| —————s—f——
Infant presence —— Infant presence e
Other people presence ——t— Other people presence ——t—
-2.5 -2.0 -1.5 -1.0 -0.5 0.0 0.5 -3 -2 -1 0
estimate estimate
(c) Energy-expenditure (d) food returns-{keal)
Intercept - ] Intercept| —————f——
Infant presence -+ Infant presence —
Other people presence *—P— Other people presence +
-1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 -4 -3 -2 -1 0
estimate estimate

Fig. 1. Forest plots showing estimated changes in (a) total travel duration (hour), (b) total travel distance
(km), (c) energy expenditure (kcal/min) and (d) food returns (kcal) of focal mothers during foraging trips,
based on the presence of the infant (yes/no) and the presence of other group members (yes/no). Results display
the median of the posterior distributions for each parameter, along with the 50 percent (inner) and 90 percent
(outer) credible intervals (CI).
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these categories, however, we did not find any substantial effects of these interactions (see Supplementary Figs.
1, 2 and 3, illustrating the models with interactions). Therefore, we removed the interactions from each model
and focused on the direct effects of each parameter, which we explain below in the order of age-class (adults/
children), sex (females/males), and kinship (kin/non-kin).

First, we found that the number of adults (defined as 20 years and over) in the groups increased mothers’
travel duration and travel distance (Fig. 2a, b, first column), but decreased mothers’ net food returns (Fig. 2d,
first column). In contrast, the number of children (between 4 and 19 years) in foraging groups did not have any
substantial effects on mothers’ travel duration, total travel distance, or maternal energy expenditure (Fig. 2a-c,
second column), but increased mothers’ net food returns (Fig. 2d, second column). Neither the number of adults
nor children had effects on maternal energy expenditure (Fig. 2c, first and second columns). Second, the number
of females—including both girls and women—in foraging groups increased mothers’ travel duration and travel
distance (Fig. 2a, b, third column), but neither maternal energy expenditure nor net food returns (Fig. 2c, d,
third column). We did not find any effect of the number of males in foraging groups on any of the four variables
(Fig. 2a-d, fourth column). Third, the number of both kin and non-kin in foraging groups increased BaYaka
mothers’ travel duration and travel distance (Fig. 2a, b, fifth and sixth columns), but neither maternal energy
expenditure nor food returns (Fig. 2¢, d, fifth and sixth columns).
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Fig. 2. Predictive graphs from posterior samples of multilevel regression models after removing interaction
terms. We present 12 models in total, with three models for each of the four response variables: (a) travel
duration (hour), (b) total travel distance (km), (c) energy expenditure (kcal/min) and (d) net food return
(kcal). Each set of three models examines the effects of the number of group members in different categories:
(1) Age-class model: adults versus children, (2) Sex model: females versus males, and (3) Kinship model: kin
versus nonkin. These effects are tested in separate models rather than being combined in a single model.

Scientific Reports |

(2024) 14:24893 | https://doi.org/10.1038/s41598-024-75467-1 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

To further investigate which individuals may drive these effects, we ran additional post-hoc models by
breaking down the initial three categories—age-class (adults/children), sex (females/males), and kinship (kin/
non-kin)—into sub-categories. In the first post-hoc model, we examined the effects of the number of ’kin adults,
‘non-kin adults, ’kin children’ and ‘non-kin children. We found that the number of non-kin adults in the group,
but not kin adults, was associated with increased travel duration and travel distance of the focal mothers, while
decreasing their net food returns (See Supplementary Table 4). In the second model, which investigates the
effects of female adults, ‘male adults, *female children, and ‘male children, we found that female adults, female
children, and male adults were associated with increased travel duration and travel distance of the focal mothers
(See Supplementary Table 5).

Discussion

BaYaka mothers go on longer foraging trips when taking infants along compared to when they leave infants
in the village. This can be explained by several factors: First, mothers may walk more slowly while carrying
infants and spend additional time caring for them. Second, to compensate for the time spent on childcare during
foraging, mothers may need to extend the overall duration of their foraging trips to maintain their net food
returns. Third, as mothers can breastfeed intermittently during foraging without needing to return to the village,
they are able to undertake longer foraging trips. Thus, this strategy of going on longer foraging trips may help
mothers meet both the need to collect sufficient food and the need for childcare.

However, the presence of infants in foraging groups does not affect mothers’ travel distance, energy
expenditure, or food returns. Longer travel duration without increased travel distance supports our earlier
explanation that mothers walk more slowly while carrying infants. Walking slowly further allows mothers to
conserve energy, as we found no differences in maternal energy expenditure when they were with or without
infants. Moreover, BaYaka mothers maintained their net food returns when with infants, without expending
additional energy or travelling long distances. These findings indicate that mothers successfully collect sufficient
food-likely by spending more time at a foraging patch rather than exploring larger ranges (similar to observations
in Hiwi mothers®). Therefore, our results demonstrate that BaYaka mothers effectively accommodate childcare
during foraging trips without substantial losses in energy or food returns. Future studies should further compare
the travel speed of BaYaka mothers when carrying infants versus when not, as well as investigate their detailed
behavioural strategies, particularly whether mothers spend more time at foraging patches rich in food resources.

Regardless of infant presence in foraging groups, BaYaka mothers travelled longer distances when foraging in
groups, compared to foraging alone. On the one hand, this can be explained by the childcare support provided
by foraging group members. BaYaka mothers indeed reported that they frequently received childcare assistance
from foraging group members, who helped by carrying infants and/or baskets (Fig. 3). This support alleviates
the physical burden on the mothers, enabling them to travel longer distances without increasing their overall
energy expenditure levels (as in*’). On the other hand, the increased mobility of mothers may also result from
the necessity to travel farther to find sufficient food for larger groups. Notably, BaYaka mothers walked longer
distances when more non-kin adults—rather than kin adults—were present in foraging groups, suggesting
potential food competition among group members.

In contrast to adults, the presence of children in foraging groups increased mothers’ net food returns. This
finding aligns with a previous study indicating that BaYaka children, rather than adults, improve mothers’
foraging efficiency, especially when mothers have infants with them during foraging trips'®. It is further
supported by our self-report data, where the focal mothers indicated receiving help for infant care from children
in foraging groups. Furthermore, the presence of children in foraging groups does not hinder mothers’ mobility-
suggesting that even young children can achieve an adult-level walking capacity®®. These findings provide
valuable insights into the role of children in women’s subsistence activities, framing them as active participants
rather than obstacles to adults’ foraging efforts. Future studies should focus on observing children’s behaviours
in women’s foraging groups, using methods such as focal follow sampling.

In sum, our findings highlight the compatibility between childcare and subsistence work among BaYaka
mothers. Carrying a breastfeeding infant during foraging trips requires greater effort from mothers to maintain
the same net food intake. In addition, foraging in a group requires mothers to exert additional effort to secure
sufficient food due to potential competition. Our results demonstrate that, despite these challenges, BaYaka
mothers effectively balance childcare with subsistence work during collaborative foraging, maintaining both
their energy expenditure and net food returns. To better understand their detailed behavioural strategies, future
studies should examine the actual time spent carrying infants versus foraging, by mothers and other group
members, through focal follow sampling. Furthermore, even when BaYaka mothers go on foraging trips without
their own infants, they may still provide childcare to other women in the foraging groups by carrying other
infants. Hence, to better examine the costs associated with infant presence at a group level, future studies should
investigate how both the presence and total number of infants affect the energy expenditure and food returns of
all group members in a foraging group. This approach will allow us to understand the costs of childcare at a group
level, going beyond the individual perspectives of mothers, as well as to investigate the group-level strategies for
balancing the trade-offs between childcare and subsistence tasks under the pooled energy model**. This line
of research will elucidate how human mothers mitigate these trade-offs between childcare and other labour
through individual-level and group-level strategies, which is crucial for understanding human demographic
success and range expansion.
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Fig. 3. During a foraging trip, a BaYaka mother (front) carries her basket, and her 12-years old daughter
(back) carries an infant, her youngest sibling. (Picture taken by H.J., who obtained informed consent from both
the mother and her daughter to use this image in an online open-access publication).

Methods

Ethics and consent procedures

Permissions to conduct this research in the Republic of the Congo were obtained from the Institut de Recherche
en Sciences Exactes et Naturelles (IRSEN) and the Institut National de Recherche en Sciences Sociales et
Humaines (INRSSH) in Brazzaville. Our study procedures and methods were carried out in accordance with
the national laws, the relevant guidelines and regulations of the Republic of the Congo. The study protocol was
approved by the Institut National de Recherche en Sciences Sociales et Humaines (Approval No: 007/MESRSIT/
INRSSH-DG) as well as by the Max Planck Society’s Ethics Council in Germany (Approval No: 2022_7). Before
the data collection, H.]J. presented an overview of the project-the research aims and methods-in a public meeting
with all residents in the village, and obtained informed consent from the study community. In the following days,
H.J. visited each household and obtained informed consent from the focal mothers and their family members.
All of the focal mothers agreed to participate in daily interviews about their foraging trips and to wear GPS
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watches during their foraging trips as part of the study. All interview data, GPS data and individual information
have been anonymised.

Data collection

The study was conducted between August and October 2022 in a BaYaka village in the forest of the Likouala
department in the northern Republic of the Congo. In the beginning of the study period, H.J. conducted
the household survey for each house in the village and collected demographic and household-level data for
each family unit. All of 23 households in the study village were surveyed, and the village census counted 180
individuals. All 22 nursing mothers in the village, each with an infant aged between 3 months and 3.5 years,
who actively participate in daily foraging trips were selected as focal mothers for our study. H.J. and Y.R.O.
collected anthropometric data of all the focal mothers, namely height and weight, and estimated their ages and
age classes based on the number of their children and siblings. Over the course of the six-week study period,
we distributed 20 Forerunner 55 watches (Garmin, Olathe, United States) to the focal mothers every morning
and collected them again in the evening on the same day. The GPS watches recorded GPS coordinates and
heart rate measurements (in bpm) every second. We conducted daily interviews with all the focal mothers both
when they left the village and when they returned from their trips. We recorded the time of departure and
return, trip types (e.g., foraging, crop cultivation, fetching water and firewood, social visits, etc.), the presence
of their nursing infants in foraging groups, and the identities of all the foraging group members. We observed
the group composition when the mothers left and returned to the village, and we also asked the focal mothers
to provide the names of all accompanying individuals for confirmation. The sex and age class of individuals in
the groups, along with their relatedness to the focal mothers, were recorded. Upon their return to the village
with food, we documented the types of collected food items and measured the weight of each item. After each
foraging trip in which the focal mothers brought their breastfeeding infants, we asked them who provided
childcare (1) while they were collecting food and (2) while they were walking in the forest. In total, we recorded
348 person-days of GPS tracking, heart rate, and food return data from the 22 focal mothers.

Data processing

We first cleaned the GPS tracks by removing points that indicated unrealistic walking speeds exceeding 30 km/
h*, as these were likely due to errors in satellite recording. Using the GPS coordinates of all the houses in the
village, we defined the village’s geographical center and area. We then extracted GPS tracks that were located
outside this area to calculate metrics for out-of-village foraging trips. For each foraging trip, we calculated total
travel duration (hours), total travel distance (kilometres), net energy expenditure (kcal/minute), and net caloric food
returns (kcal). The total travel duration of the trips (hours) was calculated by subtracting the departure time from
the arrival time. We determined thetotal travel distance (kilometres) by summing the distances between each
successive GPS waypoint along the foraging trip tracks. For the net energy expenditure, we applied the method
outlined by Hiilloskorpi et al.>’, which has been specifically adapted for the BaYaka population. This method
allows us to calculate energy expenditure using two distinct formulas: one for intense activities (defined as a
heart rate above 90 bpm) and another for light activities (heart rate below 90 bpm)**. We first calculated basal
metabolic rate (BMR) for each focal woman, and then converted heart rate (bpm) into energy expenditure (kcal/
min), accounting for individual body weight (kg). Finally, to calculate the net caloric return of the foraging trip,
we multiplied the mass (grams) of each food item collected during the trip by its nutritional value (kcal/g) from
the dataset provided by Benoit et al.>!, and then summed the caloric value (kcal) of all the collected food items.
All data were processed using R (version 4.3.0) on Rstudio Pro (server version 2023.03.0).

Statistical analyses

We used Bayesian multilevel regression models within the Stan computational framework (http://mc-stan.org/),
accessed with the function ‘brm’ from the brms package v. 2.16.3%? in R v. 4.1.0 (R Core Team 2020). The unit
of analysis in the statistical models was a subsistence trip of a focal woman, and we used four trip metrics of
each foraging trip as response variables: total travel duration (hours), total travel distance (kilometres), net energy
expenditure (kcal/minute), and net caloric food returns (kcal). To assess variation across focal women, days, and
food items, we first fitted baseline models for each response variable. These models accounted for the multilevel
structure of the data and included only random effects associated with focal women IDs (N = 22), day IDs (N
= 35), and targeted food types (N = 15 different combinations of seven unique food items, including animals,
mushrooms, leaves, nuts, tubers and fruits). Baseline models did not include any predictor variables (i.e., fixed
effects). We examined the standard deviations of the log-odds for response outcomes across focal women, days,
and food types, calculating intra-class correlation coeflicients to determine the proportion of variance explained
by each level (focal women ID, day ID, and food types)**. We then fitted models incorporating both the fixed
effects and the random effects mentioned above. To account for variation in infant presence and foraging group
composition among focal women, we included random slopes for the fixed effects within the random intercepts
of focal woman IDs>*%%,

First, we developed models with two fixed effects: the presence of the women’s infants (yes/no) and the
presence of other individuals (yes/no) within foraging groups. To address both between- and within-individual
effects for the focal women, we included individual-level (focal woman-level) and trip-level fixed effects. For the
individual-level predictors, we calculated each focal woman’s average probability of taking her infant on foraging
trips and her average probability of foraging with other individuals. At the trip level, we included the presence
of a focal woman’s infant (yes/no) and the presence of other individuals (yes/no) during each specific trip. In the
food returns model, we also included a predictor that accounted for the non-linear relationship between travel
duration and food returns, based on our assumption that the duration of food collection could influence the
amount of food returned.
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Second, we constructed models to examine the effects of group members’ characteristics, including age class
(adults versus children), sex (females versus males), and kinship relation to the focal women (kin versus non-
kin). Initially, we included two-way interactive effects between the presence of infants in groups (yes/no) and the
number of individuals in each category. In the age-class model, we included two interactions: (1) the presence
of infants and the number of adults, and (2) the presence of infants and the number of older children within
the foraging groups. In the sex model, we examined interactions between infant presence and (1) the number
of females and (2) the number of males present in the groups. For the kinship model, we included interactions
between infant presence and (1) the number of kin (0.125 < r < 0.5) and (2) the number of non-kin members in
the group. We modeled nonlinear function using a spline for these interactions between infant presence and the
number of individuals in each category during each trip. The interactions were included as trip-level predictors.
After we did not find any effect of those two-way interactions, we removed the interaction terms, and ran the
models with individual predictors to explore the independent effects of each variable. We further conducted post-
hoc analyses by further breaking down the initial categories—age-classes (adults/children), sex (females/males),
and kinship (kin/non-kin)—into sub-categories. For age-class and kinship, we divided individuals into four
sub-categories: kin adults, non-kin adults, kin children, and non-kin children. For age-class and sex, we divided
individuals into female adults, male adults, female children, and male children. All quantitative predictors were
standardised to a mean of zero and a standard deviation of one before fitting models¢. We fitted all models using
alog-normal error distribution and applied weakly informative normal priors to prevent overfitting®’. Posterior
distributions for the effects of predictors were obtained from four independent MCMC chains. Our models
capture the uncertainty inherent in the data and assumptions. We compared each of the main models to the
baseline model using information criteria and calculated model weights with the model_weights function from
the brms package. The comparison showed that models with fixed effects were favored over the baseline models.

Data availibility
All relevant data and code for reproducing the analyses and figures are available at the following GitHub repos-
itory: https://github.com/haneuljangkr/bayaka-tradeoffs-childcare-foraging
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