
HAL Id: hal-04168697
https://hal.science/hal-04168697

Submitted on 7 Nov 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - ShareAlike 4.0 International
License

Editorial: Cognition, foraging, and energetics in extant
and extinct primates

Cécile Garcia, Dora Biro, Karline Janmaat, Sandrine Prat

To cite this version:
Cécile Garcia, Dora Biro, Karline Janmaat, Sandrine Prat. Editorial: Cognition, foraging, and en-
ergetics in extant and extinct primates. Frontiers in Ecology and Evolution, 2023, 11, pp.1192061.
�10.3389/fevo.2023.1192061�. �hal-04168697�

https://hal.science/hal-04168697
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://hal.archives-ouvertes.fr


TYPE Editorial

PUBLISHED 11 April 2023

DOI 10.3389/fevo.2023.1192061

OPEN ACCESS

EDITED AND REVIEWED BY

Elise Huchard,

UMR5554 Institut des Sciences de l’Evolution

de Montpellier (ISEM), France

*CORRESPONDENCE

Cécile Garcia

cecile.garcia@mnhn.fr

SPECIALTY SECTION

This article was submitted to

Behavioral and Evolutionary Ecology,

a section of the journal

Frontiers in Ecology and Evolution

RECEIVED 22 March 2023

ACCEPTED 28 March 2023

PUBLISHED 11 April 2023

CITATION

Garcia C, Biro D, Janmaat K and Prat S (2023)

Editorial: Cognition, foraging, and energetics in

extant and extinct primates.

Front. Ecol. Evol. 11:1192061.

doi: 10.3389/fevo.2023.1192061

COPYRIGHT

© 2023 Garcia, Biro, Janmaat and Prat. This is

an open-access article distributed under the

terms of the Creative Commons Attribution

License (CC BY). The use, distribution or

reproduction in other forums is permitted,

provided the original author(s) and the

copyright owner(s) are credited and that the

original publication in this journal is cited, in

accordance with accepted academic practice.

No use, distribution or reproduction is

permitted which does not comply with these

terms.

Editorial: Cognition, foraging, and
energetics in extant and extinct
primates

Cécile Garcia1*, Dora Biro2,3, Karline Janmaat4,5 and

Sandrine Prat6

1UMR 7206 Eco-anthropologie, CNRS - MNHN - Université Paris Cité, Musée de l’Homme, Paris, France,
2Department of Brain and Cognitive Sciences, University of Rochester, Rochester, NY, United States,
3Department of Biology, University of Oxford, Oxford, United Kingdom, 4Evolutionary and Population

Biology, Institute for Biodiversity and Ecosystem Dynamics, University of Amsterdam, Amsterdam,

Netherlands, 5Department of Cognitive Psychology, Faculty of Social Sciences, Leiden University, Leiden,

Netherlands, 6UMR 7194 Histoire Naturelle de l’Homme Préhistorique, CNRS-MNHN-UPVD, Musée de

l’Homme, Paris, France

KEYWORDS

foraging, environment, cognition, evolution, primates

Editorial on the Research Topic

Cognition, foraging, and energetics in extant and extinct primates

Within the framework of optimal foraging theory (Stephens and Krebs, 1986; Pyke,

2019), primates living in complex and fluctuating environments are likely to mobilize

cognitive skills—such as episodic or long-termmemory, planning and value-based decision-

making—that allow them to exhibit more efficient foraging decisions and strategies (Janson,

2019; Trapanese et al., 2019; Garcia et al., 2021). These strategies toward optimizing energetic

balance (i.e., maximizing benefits while minimizing costs and risks associated with the

exploitation of resources in the environment) are suggested to vary at the interspecific level

but also to be constrained—or indeed enhanced—by the social context.

Nevertheless, there is still much we do not know about the cognition supporting foraging

behavior in primates, and a collective and concerted effort toward filling the gaps was needed.

This Research Topic has brought together researchers from diverse disciplines including

animal cognition, behavioral ecology, paleoanthropology, archeology, and ethnoecology. It

aimed to illustrate our current understanding of the diversity in primate foraging strategies

and associated cognitive abilities in different socio-ecological contexts, both past and present.

The issue is composed of contributions on modern primates (including humans) as well

as extinct hominins, from laboratory settings and from fieldwork, and taking empirical,

theoretical, or conceptual approaches to provide a more complete understanding of foraging

cognition across the primate order. Overall, these studies highlight the extraordinary

variation existing in several key cognitive processes mobilized for foraging, and point to

socio-ecological factors that drive the evolution of foraging decisions at the individual and

collective levels. Foraging behaviors draw on cognitive skills to make complex decisions

(e.g., in modulating navigation strategies or travel paths for exploiting sparse or ephemeral

resources: Janmaat et al., 2014; Green et al., 2020) contingent on ecological challenges but

also on long-lasting social interactions with competing or cooperating conspecifics (see

Garcia et al., 2021 for a review). Four articles in our collection illustrate the complexity of

foraging decisions related to the optimization of cost-benefit ratios.

Two focus on “high-yield, high-risk” resources, e.g., aquatic resources and meat fat,

both hypothesized to have played significant roles in human evolution (Snodgrass et al.,

2009; Cunnane and Stewart, 2010). In their review, de Chevalier et al. suggest that aquatic

foraging could have emerged in several non-human primate species at sites where the local
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cost-benefit trade-offs favor aquatic vs. terrestrial food items.

Moreover, they suggest that the unique intensification of aquatic

resource consumption in hominins has led to true coastal

adaptations, expansion of their niches and diversification of their

diets. In another paper, Daujeard and Prat review the costs and

benefits of meat and fat consumption during the course of human

evolution, in terms of energetic impact and social aspects (social

cooperation, food sharing). They also point out the difficulties and

limits encountered in this research area, notably by the scarcity of

archeological evidence but also by the silent influences of culture

and symbolism on food choices. A third article (Gallois and Henry)

explores the costs of activities related to gathering and plant foods

acquisition in the livelihood of a mixed economy society, the Baka

forager-horticulturalists in Cameroon. They show that gathering

activities are energetically costly, with higher energy expenditures

than for hunting and fishing activities, and that the costs associated

with gathering depend on the targeted plant foods. Finally, by using

an experimental approach in wild vervet monkeys, Arseneau-Robar

et al. show that these monkeys make foraging decisions based on

a balancing of costs and benefits, i.e., minimizing travel time and

distance, but also ensuring they get access to their preferred food

rewards when competitors are present. By taking into account

complex social contexts in the planning of their foraging trips,

they are capable of quickly assessing the risk of competition

and modifying their route accordingly, showcasing the impressive

complexity of foraging decisions in this species.

Three further papers provide detailed examinations of food-

related decision-making in both human and non-human primates.

Such decisions can be crucial components of fitness: detecting,

discriminating, and efficiently exploiting known resources are

fundamental skills for survival. At the same time, identifying

novel food items can not only buffer individuals in times of low

resource availability, but also potentially provide individuals with a

selective advantage over others in the population, particularly when

environments change and novel foods appear while familiar sources

disappear (Webster and Lefebvre, 2001; Amici et al., 2020).

In this vein, Ventricelli et al. experimentally examine captive

capuchins’ responses to novel foods, predicting that neophobia

toward these items will vary according to three distinct effects:

experience, risk-aversion, and social rank. While none of these

effects materializes in the data, the study does highlight effects

of social rank and sex on neophobia. These likely relate to the

nature of competitive interactions around both familiar and novel

foods in the experiment, and have implications for the dynamics

of incorporating novel foods into the dietary repertoire of wild

populations. Shifting to the wild, Matsuda et al. examine food

selectivity in guerezas in Uganda and show that neither the

chemical and mechanical properties of leaves, nor their digestibility

and abundance influence the guerezas’ choices. However, they do

identify differences in foraging effort devoted to leaves based on

their protein content and toughness. Examining related questions

in humans, Veen et al. report on the foraging behavior ofMbendjele

BaYaka forager children in the Republic of the Congo. In contrast

to the diet of other primates, the human diet is characterized

by a diverse variety of high-quality and difficult-to-acquire foods

(Milton, 1999; Kaplan et al., 2000). The authors find that BaYaka

chilDren are able, already from an early age, to correctly identify

foraging related plant species, and their botanical knowledge

increases with age. Furthermore, they exhibit early sex-related

specialization in foraging skills. Crucially, the study also documents

how the diet of the BaYaka is changing along with their increasingly

horticultural lifestyle, further highlighting that the effects that

such shifts may have on the development of children’s spatial and

foraging cognition are as yet unknown.

Finally, two papers in our collection review some of the

unique foraging challenges associated with the primate lifestyle.

Harel et al. outline how moving through canopy environments

makes specific demands on individuals’ sensory, cognitive, and

locomotory skills. The “networks of branching pathways” they

need to negotiate in order to travel between destinations require

individuals to weigh up the risks, costs, and rewards of multiple

available options. The authors further highlight that the structure of

canopy environments may also influence primate groups’ capacity

for coordinated action and cohesion, phenomena that become

central in Williams et al.’s extensive review. This contribution

provides an overview of the impact that sociality and the need

for collective action may have on how primates tackle foraging

challenges. Moving and foraging in groups is associated with

increased competition, exacerbated by dominance asymmetries,

leading to inequalities, intra-group conflict, and the differential

balancing of benefits and costs across groupmembers. Yet, through

both democratic and despotic inputs, collective behavior can be

highly efficient under many circumstances. The authors draw

analogies with research in human organizational psychology to

encourage a better understanding of the effect of group size

and group composition on collective decision-making, collective

movement, leadership, knowledge pooling, and coordinated action.

Together, our nine contributions showcase the diversity in

primate foraging strategies and associated cognitive abilities,

painting a nuanced picture for what foraging cognition is. Such

work has opened new exciting questions that merit investigation

and we hope that the contributions contained within this special

issue will stimulate discussion and promote more research. Given

ongoing habitat destruction and globalization (Estrada et al., 2017),

one can wonder what the consequences will be of the decrease

in species diversity and required botanical knowledge on the

cognitive development of modern human foragers as well as

other primates.

Author contributions

All authors listed have made a substantial, direct, and

intellectual contribution to the work and approved it

for publication.

Acknowledgments

We thank all the authors for their contributions to this

special issue.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Frontiers in Ecology andEvolution 02 frontiersin.org

https://doi.org/10.3389/fevo.2023.1192061
https://doi.org/10.3389/fevo.2022.834638
https://doi.org/10.3389/fevo.2021.768003
https://doi.org/10.3389/fevo.2022.775288
https://doi.org/10.3389/fevo.2022.820323
https://doi.org/10.3389/fevo.2022.795015
https://doi.org/10.3389/fevo.2023.935987
https://doi.org/10.3389/fevo.2022.801850
https://doi.org/10.3389/fevo.2022.887187
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org


Garcia et al. 10.3389/fevo.2023.1192061

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Amici, F., Caicoya, A. L., Majolo, B., and Widdig, A. (2020). Innovation
in wild Barbary macaques (Macaca sylvanus). Sci. Rep. 10, 1–12.
doi: 10.1038/s41598-020-61558-2

Cunnane, S., and Stewart, K. (2010). Human Brain Evolution: The Influence of
Freshwater and Marine Food Resources. Hoboken, NJ: John Wiley & Sons.

Estrada, A., Garber, P. A., Rylands, A. B., Roos, C., Fernandez-Duque, E., and Li, B.
(2017). Impending extinction crisis of the world’s primates: Why primates matter. Sci.
Adv. 3, e1600946.

Garcia, C., Bouret, S., Druellen, F., and Prat, S. (2021). Balancing costs and benefits
in primates: ecological and paleoanthropological views. Phil. Trans. Roy. Soc. B. 376,
20190667.

Green, S. J., Boruff, B. J., Bonnell, T. R., and Grueter, C. C. (2020). Chimpanzees use
least-cost routes to out-of-sight goals. Curr. Biol. 30, 4528–4533.e5.

Janmaat, K. R. L., Polansky, L., Ban, S. D., and Boesch, C. (2014). Wild chimpanzees
plan their breakfast time, type, and location. Proc. Natl. Acad. Sci. USA. 111, 16343–
16348.

Janson, C. H. (2019). Foraging benefits of ecological cognition in fruit-eating
primates: results from field experiments and computer simulations. Front. Ecol. Evol. 7,
125.

Kaplan, H., Hill, K., Lancaster, J., and Hurtado, A. M. (2000). A theory of human
life history evolution: Diet, intelligence, and longevity. Evol. Anthro. 9, 156–185.

Milton, K. (1999). A hypothesis to explain the role of meat-eating in human
evolution. Evol. Anthro. 8, 11–21.

Pyke, G. H. (2019). “Optimal foraging theory: an introduction,” in Encyclopedia of
Animal Behavior, 2nd Edn, Vol. 2, ed. J. C. Choe (San Diego, CA: Elsevier; Academic
Press), 111–117.

Snodgrass, J. J., Leonard, W. R., and Robertson, M. L. (2009). “The energetics of
encephalization in early hominids,” in The Evolution of Hominin Diets. Vertebrate
Paleobiology and Paleoanthropology, eds J. J. Hublin and M. P. Richards (Dordrecht:
Springer), 15–29.

Stephens, D. W., and Krebs, J. R. (1986). Foraging Theory. Princeton, NJ: Princeton
University Press.

Trapanese, C., Meunier, H., and Masi, S. (2019). What, where and when:
spatial foraging decisions in primates. Biol. Rev. Camb. Philos. Soc. 94,
483–502.

Webster, S. J., and Lefebvre, L. (2001). Problem solving and neophobia
in a columbiform-passeriform assemblage in Barbados. Anim. Behav. 62,
23–32.

Frontiers in Ecology andEvolution 03 frontiersin.org

https://doi.org/10.3389/fevo.2023.1192061
https://doi.org/10.1038/s41598-020-61558-2
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org

	Editorial: Cognition, foraging, and energetics in extant and extinct primates
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


