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Abstract – Fashion in science is like in other domains, it is strongly influenced by what we would call nowadays 

“influencers” that set the scene to start a new trend. In this sense, the “Vervet Monkey Alarm Calls” paper was an 

“influencer” and gave to many of the younger generation the strength to embark in the study of animal cognition in 

the wild. The very precise experimental procedures adopted in the paper, eliminating step-by-step the alternatives 

and finishing by proposing fascinating new insights into the “Monkey Mind” has enthralled cohorts of researchers 

and provided strong support for two propositions: First, you can do cognitive research on wild animals, and second, 

monkeys are smarter than you think! However, influencers are not always strong enough to change the field and, in 

my opinion, animal cognition research would greatly profit from a renewed interest in the approach pioneered by the 

“Vervet Monkey Alarm Call.”  
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Cognitive Research with Wild Animals is Possible 

 

The field of animal cognition has long had a strong fondness for strictly controlled experiments 

performed in the lab on captive individuals. The main justification being that too many factors could 

affect the behavior of an individual in the wild, so that one needs captive conditions to allow for strict 

control of such confounding variables. In addition, and understandably, it is more comfortable for 

scientists to work in the lab than in a remote place in Africa with bugs, potentially dangerous predators, 

and strenuous climatic conditions. Taking the opposite stance, Seyfarth, Cheney and Marler (1980) 

summarized a long series of experiments done in the wild, refuting the imperative that only captive 

experiments are valid in cognitive science. They were successful at showing intriguing new aspects of 

monkey cognition in which they revealed naturally semantic communication.  

To many psychologists, experiments are the golden standard without which no conclusion can be 

drawn about cognition. To that end, animals are kept in captive conditions that allow for better control 

about the prior knowledge individuals acquire before being used in an experiment at the cost of having 

the animals living in much poorer social and ecological environments than in nature. To some, the 

ontogenic validity of such living conditions might be too disruptive to allow for normal cognitive 

development (Birkett & Newton-Fisher, 2011; Brüne et al., 2006), and certainly limits extremely the 

prior-knowledge the individual might acquire about life (Frith, 2007). Then, in captive experiments, the 

individual is routinely presented with conditions in which they have to press at bars or touch computer 

screens to obtain food, to turn cups to track the location of different objects, to pull at ropes or rake with 

sticks to reach food outside the cage (see reviews in Povinelli, 2000; Tomasello & Call, 1997). 

Experimenters seem to assume that, notwithstanding the artificiality of the situation, the tested animals 
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will be highly motivated to find out about the meaning of the task presented and to follow the human 

experimenter’s logic. Do we reasonably expect animals to have enough of a “human” mind to understand 

the logic of such experiments? Would it not be more sensible to concentrate on cognitive abilities that 

present some direct resemblance with the contexts under which their cognition evolved? Sure, the tested 

individuals have been laboriously conditioned through many hundreds of pre-testing tasks to learn to use 

those novel objects, but is cognition only about conditioning?  

The limited ontogenic and ecological validity of such experiments questions the scientific value 

of these results, and would at least require special scrutiny when a cognitive limitation is suggested for the 

whole of the species from such artificial experiments (Benson-Amram et al., 2013; Boesch, 2007; 2012; 

Calisi & Bentley, 2009; Marino & Frohoff, 2011; Suddendorf & Whiten 2001). While the question of 

ecological validity has been addressed by some authors in the past (Boesch, 2007, 2012; Calisi & Bentley, 

2009; Cauchoix et al., 2017; Haun & Tomasello, 2016; Lambrechts et al., 1999; Marino & Frohoff, 2011; 

Mason, 2010; Morand-Ferron et al., 2015; 2019; Pack, 2010; Stevens & Carlson, 2008; Suddendorf & 

Whiten, 2001), some authors proposed that the difference between captive and wild animals are so 

important to the point of asking if they are the same animals (Calisi & Bentley, 2009; Marino & Frohoff, 

2011), while others proposed that a synergy between captive and naturalistic approaches would be the 

ideal solution to gain a full understanding of an animal cognitive abilities (Pack, 2010; Tomasello & Call, 

2011). Some contradicting results from captive bird studies with the closely related species did make 

sense only after a precise consideration of the different ecologies of these species (Healy et al., 2009; 

Lambrechts et al., 1999; Pravosudov & Smulders, 2010; Smulders et al., 2010). Furthermore, the 

assumption that all species should react in a same way to captivity made by comparative psychologists 

has been tested thanks to a well-developed body of research on animal welfare, stressing that even closely 

related animal species may differ extensively in their reactions to captivity (Mason, 2010). A comparison 

of twelve primate species revealed that small arboreal species are particularly threatened by the presence 

of humans (Chamove et al., 1988)1. Wide-ranging primate species living naturally in large social groups 

present more hair-pulling behavior and stereotypic pacing levels than smaller body-sized ranging ones in 

captive conditions (Pomerantz et al., 2013, see Clubb & Mason, 2003 for a similar effect in carnivores). 

Partly due to these issues, an increasing number of researchers have followed the tracks of Seyfarth and 

colleagues and performed well-controlled experiments in the wild on wild living individuals (Cauchoix et 

al., 2017; van de Waal et al., 2010; Flombaum & Santos, 2005; Santos et al., 2006; St Clair & Rutz, 

2013).  

At the same time, neuroscientists have provided vast new information on the effects of 

impoverished social and physical environments on the development of the brain and cognition that should 

force scientists to reassess their attitude towards captive animal studies. While in the 80s, it was still 

believed that, once matured, the brain remains rigid with limited regeneration potential, if at all (reviewed 

in Hillman et al., 2008; Kolb et al., 2017; Praag, 2009), starting around the 1990s, numerous studies have 

accumulated documenting the plasticity of the brain that remains for the life of the individuals. Looking 

more precisely into brain plasticity, it became rapidly evident that the development of the brain structures 

is negatively affected when the individual develops in a poor social and physical environment (Hänggi et 

al., 2010, 2014, 2015; Maguire et al., 2000; Praag et al., 2000). These detrimental effects have now been 

convincingly documented in humans, in different primate species, in rodents as well as in fishes and 

birds. Furthermore, this plasticity is observed not only in the developing brain, but also in the adult brain 

sometimes showing less or more plasticity than in the juvenile brain. The most striking and upsetting 

example came from Romanian orphanages in which living conditions were such that the orphans 

presented dramatic delays in physical growth and cognitive development (e.g., Nelson et al., 2007; Smyke 

et al., 2010). However, equally strong negative effects have been documented in the development of the 

brains of chimpanzees when not reared by their mothers (Bogart et al., 2014). This effect was so strong 

that it was still visible in individuals in their 40s. Similarly, adult marmosets present much higher 

 
1 Among them are vervet monkeys that were studied by Seyfarth, Cheney, and Mason (1980): due to their small 

size, the presence of humans in captivity was resented as quite stressful compared to the larger baboons. 
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dendritic spine density and synapse number in the hippocampus and the pre-frontal cortex even after a 

brief stay in a moderately complex environment (Kozorovitskiy et al., 2005). Since those two areas of the 

brain are known as important for cognition and are involved in foraging and navigating in complex 

environments, these results represent a serious concern about placing animals in even slightly deprived 

captive conditions. In many of the studies about brain plasticity, the scientists measured cognitive 

performance and could show that important cognitive abilities such as learning, memory, spatial 

knowledge, executive functions, and causal reasoning are dramatically improved the more physical 

exercise and the more complex the social and physical environment the individuals have experienced 

(e.g., Hillmann et al., 2008; Piepmeier et al., 2015). In other words, nowadays it is not possible to ignore 

the detrimental consequences on the brain and on cognition of an individual growing under even slightly 

impoverished conditions2. 

The full breadth of brain plasticity still needs to be fully understood, but some are already 

suggesting that “at least 80% of the brain grey matter is modifiable by physical activities” (Batouli & 

Saba, 2017, p. 204, but see Esteban-Cornejo et al., 2018). Moreover, we need to take into account the 

pleiotropic functioning of neuronal cells within networks in the brain (Anderson, 2010; Anderson et al. 

2013). For example, on average, 78 anatomical regions of the brain were active in 95 tasks spread across 

nine cognitive domains (Anderson & Penner-Wilger, 2013): “The upshot: local neural circuits are not 

highly selective, and typically contribute to multiple tasks across domain boundaries” (p. 44). Taken 

together, this illustrates the potential large positive impacts of growing up in a rich social and ecological 

environment, as potentially each region of the brain is participating in many different cognitive tasks. A 

small detrimental effect in one brain region will be amplified by this plastic participation in many 

different cognitive activities.  

Supporters of captive studies have countered with the argument that captive studies revealed so 

many impressive cognitive abilities, like about theory of mind or metacognition, that their contribution to 

cognition cannot be denied (e.g., Tomasello & Call, 2008). This argument is beside the point, as the real 

question is how much more or different would the cognitive achievements of different animal species be 

if the living conditions they experienced during their ontogeny and during the experiments were taken 

into account. As scientists, it should be our duty to make sure that we are not introducing a systematic 

bias in our approach and I feel that all the problems with captivity mentioned above need to be addressed. 

After decades of comparative psychology, for the first time, a project on brain connectivity will compare 

the structure of wild and captive chimpanzee brains, of individuals whose whole life history is known (see 

Catherine Crockford – www.eva.mpg.de/ecology/projects-and-research-groups/evolution-of-brain-

connectivity). This will allow the first test of the prediction that wild brains are more developed in 

functional areas important for their ecological and social needs (Boesch, 2007, 2012).  

By studying the vervet monkeys in their natural social and ecological environment, Seyfarth, 

Cheney and Marler (1980) addressed directly the issue of ontogenic and ecological validity of those 

captive experiments. To do so, they moved out to some remote places in Africa, to the natural habitat of 

the vervet monkeys, and they adapted their experimental equipment and procedures to the socio-

ecological conditions prevailing in Kenya. They concentrated their experiments on one vital aspect of 

their life; communication about life-threatening predators. Such situations are known to be crucial for 

their survival and were therefore most likely to be under strong selective pressure. This new paradigm 

allowed them to uncover so far unknown abilities in vervet monkeys that would still be ignored if limited 

to captive studies. Vervet monkeys’ alarm calls were tuned to the type of predators they face. The success 

of their method in uncovering new aspects of the vervet monkeys’ mind encouraged them to address 

successfully many new issues of social cognition, and they published those in a book entitled “How 

Monkeys See the World” in 1990. 

 
2 Typically, environment enrichment by adding just some tubes, balls and a running wheel in a naked cage suffice to 

elicit dramatic changes in the brain structures in a group of rats (Praag et al., 2000). We are therefore still a far cry 

away from any environment enrichment similar to the challenges that a wild environment would pose to an 

individual. 

http://www.eva.mpg.de/ecology/projects-and-research-groups/evolution-of-brain-connectivity
http://www.eva.mpg.de/ecology/projects-and-research-groups/evolution-of-brain-connectivity
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The success of their approach and the discovery of new facets of the vervet monkeys’ mind gave 

many young scientists the courage to follow their steps and work on many different animal species to 

reveal unknown and partly unexpected facets of the primate mind. As the Seyfarths anticipated, 

comparative psychology needs to consider the living conditions during ontogeny when studying cognition 

to progress in the understanding of species-specific abilities and cognitive evolution. This implies that one 

needs to consider population differences in cognition within the same species, including in chimpanzees 

and humans (Boesch, 2007; Henrich et al., 2010). This makes comparison more complex, but at the same 

time, all the more fascinating.  

 

Animals Can Achieve More than you Think 

 

Humans view themselves as the crown of evolution and tend to look down with some 

condescendence at monkeys and chimpanzees. Consequently, not much thought is given when accepting 

results confirming the human pre-eminence, while any results threatening humans’ outstanding position 

are carefully and critically scrutinized. Bertrand Russell (1918) proposed that this human attitude was at 

the origin of many myths in science. In their work, Seyfarth and colleagues made it clear that vervet 

monkeys in the wild can distinguish different predators, and, through their vocalization, communicate to 

group members the presence of distinct predator types to which they respond accordingly. These results 

substantiate a general trend; i.e., the more we study a species in detail, the more cognitively evolved it 

appears. 

In addition, studying animals in their natural environment is the best way to realize the precise 

evolutionary challenges they have to face that select for cognitive abilities. The rainforest of the Taï 

National Park, Côte d’Ivoire, is inhabited by 11 different species of monkeys that forage for food high up 

in the canopy. When I see them jumping between branches 50 m high above the ground, chasing one 

another in an impressive aerial circus, it seems to me they are taking high risks of killing themselves if 

falling to the ground. However, in 40 years of work in African forest, I never saw a monkey jump 

inadvertently on a branch not large enough for its weight, not attached to its support, or too far away for 

his jumping ability. Obviously, to survive in such an environment, they developed some distinctive 

abilities to evaluate the physical properties of branches 50 m above the ground. Intriguingly, this is in 

clear contradiction with some conclusions drawn from studies about the knowledge of functional objects, 

where it was proposed that captive chimpanzees had no knowledge of the invisible properties of objects 

and of the functional relations between objects (Povinelli, 2000). The captive chimpanzees could not 

distinguish whether a tool was functionally connected or not to a piece of food, or whether a rubber tool 

was suitable to move the food! In the safe, predictable and limited environment of captivity, individuals 

do not need to predict about object resistance, stability or connectivity, and so it should not come as a 

surprise that they have limited abilities to do so. However, judging wrongly the physical properties of 

branches high up in trees is a matter of life and death. It remains very hard for a ground-dwelling human 

to imagine what it takes to move high up in trees. I experienced this a few times when building platforms 

high up in these trees, and to my shame, was too scared to walk on such branches, let alone stand on the 

platform! 

As I studied the nut-cracking behavior of wild chimpanzees, I had to evaluate their abilities to 

select proper hammers to crack the nuts at trees with no hammer available. The Taï forest is very dense so 

that visibility on the ground rarely exceeds 30 m; thus, finding a stone heavy enough to open a hard nut is 

a challenge, as big stones are rare in this forest. To understand how chimpanzees could find those stones, 

and what criteria they used when selecting one, I marked all the stones large enough to crack a hard Panda 

nut, and recorded their precise location. By doing so, I realized that, on average, chimpanzees choose 

among five stones within a circle of 300 m. In addition, this selection was not random, as they chose the 

closest stones to the goal tree in 63% of the transports and the one requiring the least transport energy in 

53% of the transports (Boesch & Boesch, 1984). This ability to compare distances oriented in different 

directions in space takes up to nine years in children, as long as they can see all the objects (Piaget & 

Inhelder, 1947). Would humans achieve this, if the distances between objects were not visible? I am not 
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aware of any study exploring this in humans. The point is that some of these stones weigh more than 4 to 

5 kg and carrying them over many hundreds of meters without a precise notion of straight lines and 

direction would be very costly, and nut-cracking would not be energetically worthwhile. So, the selective 

pressures to acquire such skills are important in the dense forest. In addition, such skills are also 

beneficial to find large but rare fruit trees in the forest that produce the juicy fruits chimpanzees feed on 

most of the year (Janmaat et al., 2013; Normand & Boesch, 2009). These trees are often up to 2,000 m 

apart and finding them without a precise knowledge of their locations would be very time consuming and 

energetically costly (Normand et al., 2009). So, the selection pressure is going to be high on forest 

chimpanzees to acquire the necessary spatial skills when living in such a low visibility environment. All I 

can say is that after walking for 10 years in Taï forest, I was still not able to walk in a straight line 

between two of these trees. 

All these cognitive abilities about object functionality, spatial knowledge, causality understanding 

cannot be studied in captivity in the natural scale important to the survival of the individuals, and 

therefore, we are bound to underestimate the cognition of a species if we study it only in captivity. 

Seyfarth, Cheney, and Marler (1980) warned us about this aspect in their paper, as they explained that 

cognitive skill essential for survival of the individuals are going to be selected for in the individuals living 

there. In other words, if one wants to understand the cognitive development of given species, one needs to 

study them in all the different types of environment and challenges they face. In their more recent book 

“Baboon Metaphysics, The Evolution of a Social Mind”, Cheney and Seyfarth (2007) were even more 

explicit about the importance of the ecological challenges faced by the individuals in shaping their 

cognitive abilities. It seems obvious that in a population where 53% of the infant mortality is due to 

infanticide, and where 95% of the adult females are killed by predators (Cheney & Seyfarth, 2007), the 

selective pressures on cognition are completely different than in a safe permanently food-provisioned 

captive environment. So, it should not come as a surprise that animals can be smarter than expected under 

captive conditions. This essential lesson needs still to be acknowledged by many in comparative science 

to not systematically underestimate the cognitive skills of different animal species. I am not claiming 

captive studies are useless for studying cognition; first, they have for long been the only sources of our 

knowledge on animals before field studies were started, and second, many aspects of the morphology, 

physiology and some behavior patterns of animals are less influenced by the ontogenic and ecological 

factors than cognition. What I am saying is that the increasing recent awareness about the negative effects 

of living in deprived social and ecological conditions should force scientists to reevaluate the value of 

such captive research.  
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