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The comparative perspective examines the abilities of non-human primates in order to identify which cognitive capacities involved in language processing are phylogenetically old, with their evolutionary roots deep in the primate lineage, and which cognitive capacities are unique to humans. Some non-human primates have demonstrated the capacity to communicate about external objects or events, suggesting primate vocalizations can function as referential signals. From a comparative perspective, functional reference can be considered a precursor to the semantic capacities evident in modern human listeners. However, despite evidence for functionally referential communication in a variety of animal species, and particularly monkeys (Seyfarth et al., 1980; Macedonia, 1990; Zuberbühler, 1999) there is no comparable evidence available for any of the great ape species. This is problematic both because apes are more closely related to humans and they are widely considered cognitively more advanced than monkeys (Byrne, 1995). We attempt to address this problem by examining the agonistic screams of the chimpanzees for evidence of functional reference. 

We studied screams produced during agonistic encounters by the wild chimpanzees of Budongo Forest, Uganda. Vocalisations were recorded and the behaviour and context accompanying each call was noted in detail. Acoustic analysis of the vocalizations allowed us to provide quantitative descriptions of the fine acoustic structure of the calls. We were then able to determine if the chimpanzees were producing context-specific calls by examining the relationship between the acoustic structure of the calls and the eliciting context. 

The chimpanzees of Budongo forest, Uganda, give acoustically distinct screams during agonistic interactions depending on the role they play in a conflict. We determined the role the chimpanzees played in a conflict (victim or aggressor) by noting the presence of specific behaviours. We analysed the acoustic structure of screams of 14 individuals, both in the role of aggressor and victim. We found consistent differences in the acoustic structure of the screams, across individuals, depending on the social role the individual played during the conflict. A discriminant function analysis, based on the ten acoustic measures taken from the calls, was able to correctly classify calls according to the eliciting context on 93% of occasions (cross-validated). We observed a few instances of third party intervention in agonistic interactions, where the third party approached from out of sight. We suggest that the third party was using the information encoded in the screams of the fighting individuals to influence their decision to intervene. We conclude that these two distinct scream variants, produced by victims and aggressors during agonistic interactions, may therefore be promising candidates for functioning as referential signals. 

We then examined the structure of victim screams in more detail to see if information about the severity of the attack or the relative rank of the opponent was also encoded in the screams. Chimpanzees produce victim screams that vary acoustically, according to the severity of the aggression the victim is experiencing. There was no evidence that screams varied according to the relative size of the difference in rank between the victim and aggressor. We conclude that victim screams are produced in a context-specific manner and as such have the potential to function referentially: despite the likely emotional basis for these calls, listeners could infer both the role of the individual and if a victim, the severity of the attack, from just hearing the screams. 

Playback experiments are now needed to test whether listening individuals do extract and use this valuable information in naturally occurring situations. If they do then these calls will begin to address the current anomaly of the absence of evidence for naturally occurring functional reference in apes. This will strengthen the view that the semantic abilities of human listeners build on phylogentically old traits. In addition once we fully understand the function of these calls we can explore the possibility that these signals are being produced intentionally: the first step towards understanding the evolution of basic linguistic reference. 
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