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It was true in 1994, and it is still true today, that most natural chimpanzee groups have a smallish number of population-specific behavioral traditions. It was true in 1994, and it is still true today, that these share some features with human cultural traditions. But science progresses, and we now know much more about how and why this is so - even though there is still much to be learned, of course. In this brief postscript, I update my 1994 chapter by reporting what are, in my opinion, the most important new findings and assessing where we stand today on the question of chimpanzee culture.

Chimpanzee Behavioral Traditions

In 1999, Whiten et al. reported the results of discussions among the major chimpanzee fieldworkers relevant to the question of chimpanzee culture. These fieldworkers reported observations of interesting chimpanzee behaviors and checked whether they occurred at other field sites. Based on these discussions, and some systematic published data, several dozen population-specific behavioral traditions were identified as "cultural" - meaning that they were used by most members of a population, not used by most other populations, and most likely due to social learning (because they did not seem to be due to ecological factors). 

Everyone agrees that this was an important first step in characterizing the nature of chimpanzee behavioral traditions, and work of this nature continues (Whiten, Boesch, et al., in progress). Perhaps the most difficult issue is how to deal with behaviors that are widespread in some but not all populations, with these populations being widely dispersed so that there seem to be multiple origins for the behavior. This turns out to be characteristic of two of the best-known and best-studied chimpanzee traditions. First, the so-called grooming hand-clasp (McGrew & Tutin 1978) has arisen in several populations independently, including at least one in captivity not even on the African continent (de Waal & Seres 1997). Second, nut cracking was always thought to occur only in West Africa on the west side of the Sassandra River, but it has recently been found 1700 kilometers to the east, with many non-nut-cracking populations in between (Morgan & Abwe 2006). The most plausible explanation is that we are dealing here with behaviors that are fairly readily invented by individuals, and they spread within groups by some form of social learning - with the within-group spreading being facilitated in some way by the ease of individual invention.

But such ecological surveys are only a first step. To determine the nature of the traditions, more systematic studies are needed. The best example of this is the study by Humle and Matsusawa (2002) on the ant-dipping of the Bossou chimpanzees. Ant-dipping was at one time used by many fieldworkers as the best example of chimpanzee "culture" because it involved different groups engaging in the same basic foraging activity: poking sticks into ant nests to capture and eat ants. Chimpanzees at Tai and chimpanzees at Gombe dip for the same species of ant using different techniques: at Tai they use shorter wands and bite the ants off the wand directly (Boesch & Boesch 1990), whereas at Gombe they use longer wands and typically (though not always) pull the ants off it with their other hand before eating them (McGrew 1974). Humle and Matsusawa observed that the chimpanzees at Bossou sometimes used both techniques. The choice of technique was driven in the first instance by the length of the wand: biting from shorter ones, and pulling ants off with longer ones. In turn, the length of the wand was driven mainly by the aggressiveness of the ants - with different species of ants being differentially aggressive, and all ants being more aggressive at the nest than when on the move - such that longer tools were used (to avoid being bitten) when the ants were more aggressive. Importantly for determining the source of these behaviors, when investigators compared the techniques used by three mother-infant pairs in different situations, there was no relationship.

This is perhaps the most important field study for the question of chimpanzee culture ever done. This is because it is the first study to systematically compare different techniques for doing things to different ecologies on a population-wide basis. Field surveys are important for identifying candidate behaviors, but more such systematic, quantitative studies are needed if we are to characterize the source and nature of chimpanzee behavioral traditions more precisely. I am convinced by the existing data that some chimpanzee behavioral traditions will survive such scrutiny and be shown to be basically independent of local ecology. But this must be demonstrated systematically and quantitatively for each case independently. Another important method is exposing captive individuals to materials from the wild and seeing what they do with them. Thus, Huffman and Hirata (2004) found that giving medicinal leaves - whose use was thought to be socially transmitted in the wild - to naive individuals in captivity resulted in several using them in ways similar to wild chimpanzees, thus undermining the social transmission hypothesis.

It is also interesting and important that behavioral traditions of this same general type have now been reported by fieldworkers investigating many other animal species, both primate and non-primate, for example, orangutans (van Schaik et al. 2003), capuchin monkeys (Perry et al. 2003), and whales and dolphins (Rendel & Whitehead 2001), among others. This raises the question of how the naturally occurring behavioral traditions of chimpanzees compare with these and whether the chimpanzee versions are any closer to human cultural traditions than are those of other mammalian species.

Chimpanzee Social Learning

Following Tomasello (1990), in the 1994 chapter I argued that it was not so productive to wrangle over the definition of culture. More productive would be to focus on the social learning processes that underlie behavioral traditions and that give them their particular characteristics with regard to such things as how they are transmitted and maintained across generations. That is why the Humle and Matsusawa field study is so important, because it speaks directly to the learning processes involved. 

In the past 12 years we have learned much more about chimpanzee social learning and the cognitive skills that underlie it, mostly from laboratory experiments (see Whiten et al. 2004, for a review). Importantly, my particular hypothesis from 1994 - that chimpanzees do not engage in true imitative learning because they do not analyze behavior in terms of its goals as differentiated from its behavioral means - has been proven to be false. A number of studies now have documented that chimpanzees do understand the actions of others in terms of goals, specifically, they differentiate intended from accidental actions that both produce the same external result, and they differentiate trying (and failing) to transform an object from acting on it in similar non-trying ways (Call & Tomasello 1998; Call et al. 2004). And at least some individuals use this understanding in social learning situations, as Tomasello and Carpenter (2005) found that young, enculturated chimpanzees reproduce only intended and not accidental actions, and they produce a demonstrator's desired outcome even when the demonstration was of a failed attempt (and they do not do this in other control conditions). But while this study does show that chimpanzees can focus on a demonstrator's internally represented goal in a social learning situation - her desired outcome rather than the actual outcome - it does not speak to whether they are concerned with the behaviors or behavioral techniques used as means to achieve those goals. 

The most systematic program of research over the past dozen years or so is that of Whiten and colleagues. Whiten et al. (1996) showed that chimpanzees will choose the way of opening a box they observe, rather than some other plausible way of opening it, and Whiten et al. (2005) even showed that other observing chimpanzees will follow the original learner in a "transmission chain" across individuals (see also Horner et al., in press). These studies thus demonstrate a plausible mechanism for the social transmission of behavioral traditions in wild chimpanzee populations, at least for those involving tools and/or other concrete objects - a not inconsiderable achievement. But two facts about these experiments are important. The first is that they leave open the possibility that individuals are learning about how the box works - perhaps supplemented by an understanding of the demonstrator's goal - without attending much or at all to the behavioral techniques used. Indeed, in the Whiten et al. (1996) study, clear results emerged only when investigators looked at the demonstrator's and learner's behavior in terms of the result it produced on the box, not in terms of particular modelled actions. It is thus an open question whether the apes would have learned the same thing if they had simply observed the box opening itself in a particular way without any demonstrator (see Tennie, Call & Tomasello, in press, and Hopper et al. in press, for use of this so-called "ghost control" condition). 

 The second important fact is that the Whiten et al. (1996) study also had a comparison group of 3-year-old human children, and they produced the demonstrated actions much more faithfully than did the chimpanzees. This result was corroborated by Call, Carpenter, and Tomasello (2005), who found that chimpanzees preferentially focused on the outcomes of problem-solving activities, whereas human children preferentially focused on the actions of the demonstrator. Most importantly, Horner and Whiten (2005) found that observer chimpanzees tended to ignore irrelevant actions on a box when their causal ineffectiveness was clear, but tended to produce them when their causal effectiveness was unclear - again suggesting that chimpanzees are focused to some degree on the desired outcome (the goal) of the demonstrator in assessing what they themselves should do to solve the problem. But in this study, as well as in the Nagell et al. (1993) study reported in my 1994 chapter, the human children paid much more attention to the actions of the demonstrator, even ignoring the apparent causal relations governing the problem in order to imitate the adult - not an intelligent strategy, perhaps, but one more focused on demonstrator actions. In all of the studies in which chimpanzees and human children have been compared, therefore, the clear result is that the human children are much more focused on the actual actions of the demonstrator, whereas the chimpanzees are much more focused on the outcome of her actions - either the actual outcome (the result) or the desired outcome (her goal). Indeed, at the moment the nonhuman species who have demonstrated most attentiveness to actions are various bird species (e.g., Zentall 2004). 

Further support for this interpretation of results comes from studies in the other behavioral domain highlighted in my 1994 chapter, namely, gestures. The most important new study in this domain is that of Tomasello et al. (1997) who systematically compared the gestures of two different groups of captive chimpanzees (with extensive longitudinal data on one group available as well). In brief, there was no evidence for the social transmission of gestures within groups, as there were just as many differences among individuals within each group as between the two groups. In addition, Tomasello et al. reported an experiment in which one chimpanzee was taught a novel gesture and put back in the group to demonstrate it (on two different occasions using two different gestures and demonstrators). The other members of the group did not pick up this gesture, again suggesting that chimpanzees do not socially transmit their gestures, but rather they are learned individually via ritualization. It is possible that individuals raised or trained by humans might imitate gestural actions, as Custance, Bard, and Whiten et al. (1995) were able to train individuals over a several month period to reproduce some demonstrated actions in the so-called "do as I do" paradigm, and Tomasello, Savage-Rumbaugh, and Kruger (1993) found that enculturated apes were much better at following demonstrations of actions on objects than were unenculturated apes.

So, a reasonable new hypothesis to explain all of the recent data on chimpanzee social learning might be as follows (see also Call & Carpenter 2002). Chimpanzees are able to understand to some degree the goal of a demonstrator's action, and as observers they tend to focus on that goal, or else the actual outcome - with little attention to the actions designed to achieve that goal. Being raised and/or trained by humans can lead chimpanzees to focus more on actions. Human children - perhaps through some kind of adaptation for cultural learning in general, which includes many "arbitrary" actions such as linguistic conventions for which reproducing exact behaviors is crucial - focus much more on the actions involved. It is important to note, however, that children also focus quite a bit on outcomes in concrete problem-solving situations (Nagell et al. 1993; Tennie et al., in press), and so one might actually say it this way. In observing instrumental actions apes in general, including humans, tend to focus on the outcome, either produced or intended, but in some cases they analyze the action backward to the behavioral technique used to see how that outcome was achieved; human children engage in such analysis more naturally, more frequently, and perhaps more skillfully than do chimpanzees.

Comparison to Humans

As argued in the original chapter, because the whole concept of culture was invented to describe human populations, the comparison of chimpanzees to humans is important for a full understanding of chimpanzee behavioral traditions and social learning. In that chapter I argued that differences between the species in social learning processes leads to different observable characteristics of the two species' behavioral traditions. In particular, human behavioral traditions have a cumulative history, with some of them showing a kind of "ratchet effect" of accumulating complexity over time. There is still, to my mind, no convincing demonstration of the ratchet effect or any other form of cumulative cultural evolution for chimpanzees or any other nonhuman animal (contra Matsuzawa & Yamakoshi 1996). 

I still believe that the explanation for this difference in social traditions involves crucially processes of social learning and interaction. But I would now modify my original account in the following way. Whereas previously I thought there was a distinct qualitative difference in the imitative learning of humans as compared with the emulation learning of chimpanzees, I now see this as more a matter of degree. As outlined above, humans seem to be more focused on actions than are chimpanzees, who are mainly focused on outcomes and goals. In addition, however, I would also emphasize more now the role of teaching. Teaching has always been an important part of my account (Tomasello 1990; Tomasello, Kruger & Ratner 1993; Tomasello 1999), but I now think that it is even more important in the human case, especially for those kinds of cultural conventions that cannot be invented on one's own but only imitated. Gergely and Csibra (2006) have recently elaborated an account explaining why the existence of relatively "opaque" cultural conventions (there is no causal structure or else it is difficult to see this structure) requires that human adults be specifically adapted for pedagogy toward children and human children be specifically adapted for recognizing when adults are being pedagogical and imitating them (what Tomasello et al. 1993, called instructed learning). There has been no systematic study of chimpanzees engaged in anything resembling teaching since the observations of Boesch (1991), which have multiple interpretations, as discussed in the original chapter.

Finally, I would like to add two other ingredients. The first derives from an original analysis of Uzgiris (1981). She noted that human children imitate not only in order to acquire more effective behavioral strategies in instrumental situations, but they also imitate for purely social reasons - to be like others. The tendency of human beings to follow fads and fashions and to conform are well known and well documented, and the proposal here, following Carpenter (2006), is that this represents a different and important motivation for social learning that may produce qualitatively different behaviors. For example, human infants have a greater tendency than do chimpanzees for copying the unnecessary "style" of an instrumental action (Carpenter & Tomasello, in preparation), and in acquiring linguistic conventions children are not just driven by communicative efficacy but also by the desire to do it like others do it (Tomasello 2003). This analysis would also explain why children in the studies cited above sometimes tended to imitate poor demonstrators when it would have been to their advantage to ignore them, and, in general, why children copy the actual actions of others more readily than do other apes. This so-called social function of imitation - simply to be like others - is clearly an important part of human culture and cultural transmission. 

 The second added ingredient was suggested by Bruner (1993), who emphasized that human culture persists and has the character it does not just because human children do what others do, but also because adults expect and even demand that they behave in certain ways: children understand that this is not just the way that something is done, but rather the way it should be done. In a recent study, Rakoczy et al. (in press) found that 3-year-old human children not only copied the way that others did things, but when they observed a third party doing them in some other way they objected and told them they were doing it "wrong". Keleman (1999) has also shown that young children learn very quickly that a particular artifact is "for" a particular function, and other uses of it may be considered "wrong". This normative dimension to human cultural traditions serves to further guarantee their faithful transmission across generations in a way that supports further ratcheting up in complexity across historical time. 

It may very well be, then, that it is these three additional processes - teaching, social imitation, and normativity - along with a tendency of learners to focus on actions as well as goals and outcomes, that give human cultural traditions their extraordinary stability and cumulativity. 

Conclusion

Science progresses, and it is heartening to see such progress on the question of chimpanzee culture in the last dozen years. At least one hypothesis has fallen, much more is known about specific social learning processes, and, in general, there is much more consensus about basic issues than there was in 1994. This is not to say that there is total agreement, as I am sure that there are people who think I am still being too hard on the chimpanzees. Indeed, I am among those who are regularly accused of "raising the bar" on chimpanzees, that is, as soon as we discover that something we thought was a human-chimpanzee difference turns out not to be (e.g., understanding goals), we then posit something else as different and uniquely human (e.g., social imitation, normativity). But this raising of the bar results from the simple fact that there are observable differences between chimpanzee and human societies in terms of such things as complex technologies, social institutions, and symbol systems, and those must be explained. If some hypothesis about these differences is wrong, then it is rightfully consigned to the trash heap. But then we must come up with some new hypothesis to explain the difference - and there is a difference. 
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