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Abstract 

Recent discoveries of semantic compositionality in Japanese tits have enlivened the discussions 

on the presence of this phenomenon in animal communication. However, data on semantic 

compositionality in primates are lacking. In this paper, I revisit the study by Boesch [1991 (Hum 

Evol 6:81-89] who investigated drumming sequences by an alpha male in a chimpanzee (Pan 

troglodytes) community in the Taï National Park, Côte d'Ivoire. A reanalysis of the data reveals 

that, similar to the Japanese tits, the alpha male produced conjunctively (“additively”) combined 

messages of travel direction change and resting period initiation. Unlike the Japanese tits, the 

elements of the conjunctive message were not simply juxtaposed but displayed structural 

reduction reminiscent of fusion in human languages. Also unlike the Japanese tits, the elements 

of the conjunctive message did not pass the movement test for syntactic constituents. 

Additionally, limited data possibly point to processes similar to reduplication in human 

languages. 

 

Keywords: chimpanzee communication; animal communication; language evolution; semantic 

compositionality; non-vocal communication 

 

1. INTRODUCTION 

 

Language is considered to be a human-specific trait. However, our understanding of precisely 

which aspects of language should be defined as human-specific remains poor. On the other hand, 

research on animal communication from the last several decades suggests that analogical 

phenomena to those observed in language can be described in wild animal communication as well. 

Research has demonstrated that some primates’ and birds’ vocalizations can be characterized as 

having a lexical or word-like character, in the sense that they denote atomic concepts (e.g., 

predators in alarm calls) (Seyfarth et al. 1980). Furthermore, birds’ and whales’ songs have been 

described as exhibiting syntactic properties, but no compositional semantics (Hurford 2012). 

Data on semantic compositionality in wild animal communication are sparse. Semantic 

compositionality refers to the ability to combine structures and their meanings into sequences 

with “derived” meanings, with the sequence’s meaning being a function of the meanings of its 
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parts (Hurford 2012). In the last decade or so, it has been hotly debated whether the pyow-hack 

sequences in putty-nosed monkeys (Schlenker et al. 2016) or the krak-hok sequences with the 

putative suffix -oo in Campbell’s monkeys (Kuhn et al. 2018) can be regarded as semantically 

compositional, but no firm conclusions have ben drawn. Recently, Suzuki et al. (2016) reported 

that Japanese tits combine different notes and combinations of notes to express conjunctive 

meanings. The note combination ABC (‘scan for danger’) followed by D (‘approach the caller’) 

conveys the conjunctive (“additive”) message ‘scan for danger and approach the caller’. 

Interestingly, because the combination D-ABC does not elicit systematic behaviors, it can be said 

that the two elements (or at least one of them) pass the movement test for syntactic constituents 

(similar to: a good friend vs. *a friend good). Nevertheless, data on semantic compositionality in 

primates are lacking, leaving open the question of whether this phenomenon is a product of 

convergent evolution in the Japanese tits or if it is part of the phylogenetic lineage leading to 

humans. 

 

2. BOESCH’S (1991) STUDY 

 

2.1. Background 

Boesch (1991) studied the behavior of a group of wild chimpanzees (Pan troglodytes) in a tropical 

forest within the Taï National Park, Côte d'Ivoire. The study reports on observations in the context 

of foraging activities. A frequent behavior in the community was drumming, powerfully hitting 

and kicking of buttressed trees, typically preceded by loud pant-hooting. 

The study focused on the drumming sequences by the alpha male Brutus, recorded between 

January 1983 and May 1984. Research had to be aborted because in February 1984 four out of ten 

group adult males had gone missing, after which Brutus stopped signaling with the previously 

observed drumming sequences. 

2.2. Brutus’s drumming sequences 

Brutus’s drumming sequences consisted of at least two drumming events within a maximally two-

minute interval which conveyed information on either travel direction change, initiation of a 

resting period, or both. Only the drumming events in a quiet travel context were recorded as 
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opposed to other contexts because the chimpanzees, including Brutus, drummed in various 

situations and frequently. 

Single drumming events by Brutus evoked “no special reaction” by other group members. On the 

other hand, after drumming twice on the same tree (2A), the group’s activity would stop for an 

average of 60 minutes, when a lack of both vocalizations and bodily movement was observed 

among the individuals. Thus, the 2A sequence was interpreted as conveying a (presumably 

imperative) message of resting period initiation. In one instance, Brutus was observed drumming 

four times on the same tree (2A+2A) after which the group rested for two hours and 16 minutes. 

Another two-element sequence was observed in Brutus, drumming once on a tree and then 

drumming once again on another tree within two minutes (1A+1B). After producing 1A+1B, the 

travel direction of the group would change. Boesch (1991) proposed the relationship between the 

form and meaning in 1A+1B is relatively iconic, in the sense that other group individuals inferred 

the new travel direction by “mentally visualizing Brutus's displacement between the two trees and 

then transposing it to their own direction of travel”. Another sequence type was recorded with 

Brutus drumming twice on one tree and then once on another tree or drumming once on one and 

twice on another tree (2A+1B or 1A+2B). In both cases, the messages of resting period initiation 

and travel direction change were conveyed simultaneously, with the group first initiating the 

resting period and then continuing to travel in the new direction. 

Boesch (1991) “merely” characterized this communication system as symbolic, in the sense that it 

includes forms that are mapped to certain meanings. Thus, a more detailed linguistic dissection 

of this rather small communication system could be appreciated. 

 

2.2. Revisiting the data 

Firstly, as recently observed in Japanese tits, this communication system exhibits a principle for 

expressing semantic conjunction, i.e., for expressing an additive or “and-like” meaning. Similar 

to the Japanese tits, the chimpanzees observed in Boesch’s (1991) study produced conjunctions of 

two rather schematic propositions (approx. Let’s go in that direction! and Let’s rest!). Conversely, 

humans are also able to conjunctively coordinatively link expressions denoting atomic concepts 

(e.g., bread and milk), something which has thus far been undocumented in wild animals. 

Secondly, it is striking that this supposedly conjunctive meaning is not expressed by simply 

juxtaposing the two drumming sequences which convey the two propositions. This is the case in 
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Japanese tits, where ABC (scan for danger) and D (approach the caller) are juxtaposed in a 

seemingly fixed order to convey the conjunctive message scan for danger and approach the 

caller. If Brutus were simply juxtaposing the two drumming sequences, we would expect the form 

3A+1B for the conjunctive message. Compared to the form 3A+1B expected in a hypothetical 

juxtaposition context, the observed forms 2A+1B and 1A+2B appear (1) to be structurally reduced 

(by one drumming event) and (2) to have a flexible order of elements. Unlike the Japanese tits 

which pass the movement test for syntactic constituents, the syntactical nature of Brutus’s 

conjunctive message is unclear. However, because in the form 1A+2B the 1A element can either 

be non-meaningful (as most of Brutus’s single drumming events) or indicate that another 

drumming event on another tree will happen quickly which will provide information on a new 

travel direction, it can be said that 2B codes information on both the travel direction change and 

resting period initiation. The ability of a specific element in the expression to be a realization of 

more elements (two, in Brutus’s case) and the reduction of the form for the conjunctive message 

bare limited, yet remarkable resemblance to morphological fusion in human languages. Fusion is 

a morphosyntactic phenomenon in which at least two forms (morphs) are integrated into one 

which then realizes several meanings (morphemes). In linguistics, fusion is typically associated 

with the so-called grammatical morphemes, such as the German im which is a fusion of in and 

dem. Fusion can also be associated with content word formation, e.g. in the Croatian jedanaest 

‘eleven’ (jedan ‘one’, na ‘approx. on’, deset ‘ten’) (Marković 2013). I am not aware of studies 

showing that fusion is involved in denoting semantic coordination in human languages (which is 

far from indicating that there are no such studies). 

Thirdly, although there was unfortunately only one instance of 2A+2A, the expression also 

strikingly resembles reduplicative expressions in human languages. Reduplication is the 

repetition of a stem or its part within a word for semantic or grammatical purposes. Often, 

reduplication is semantically associated with meaning intensification or, more concretely, with 

denoting larger quantities of something. Examples include the Croatian glup ‘stupid’ glup-glup 

‘very stupid’, the Indonesian pagi ‘morning’ and pagipagi ‘early morning’, or the Ilokano kaldíng 

‘goat’ and kalkaldíng ‘goats’ (Marković 2013). I am not aware of studies showing reduplication 

can be used in expressing the dual (cf. singular and plural). 

There is, however, one issue in interpreting Brutus’s communication as semantically 

compositional. In speech, chunks of semantically compositional messages are not normally 

separated by longer intervals of silence. The existence of these intervals has been used by Hurford 

(2012) as an argument that the putatively compositional expressions by Campbell’s monkeys are 
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not semantically compositional. Without going into articulatory and auditory phonetics of non-

human primates, such an argument appears anthropocentric (which is atypical for Hurford). 

While I am unable to resolve this issue, I would like to point out that in some specific, but normal 

contexts, humans can also be interpreted as displaying longer intervals of silence between 

elements of one compositional message. E.g., during athletic running competitions, the message 

of race initiation is often conveyed by expressing something like On your marks!–Set!–Go!. 

Conventionally, if any of the three elements is missing, a race cannot be initiated. Thus, it can be 

said that On your marks!–Set!–Go! is a compositional message. At the 2016 Olympics, the 

interval between On your marks! and Ready! during the men’s 100-meter final race was approx. 

37 seconds. Thus, the presence of intervals of silence between elements of a supposed 

compositional expression in Brutus is not necessarily an argument that Brutus is not exhibiting 

semantic compositionality. 

 

3. CONCLUSION 

A reanalysis of the data from Boesch (1991) reveals that, similar to the Japanese tits, the alpha 

male produced conjunctively (“additively”) combined messages of travel direction change and 

resting period initiation. Unlike the Japanese tits, the elements of the conjunctive message were 

not simply juxtaposed but displayed structural reduction reminiscent of fusion in human 

languages. Also unlike the Japanese tits, the elements of the conjunctive message did not pass the 

movement test for syntactic constituents. Additionally, limited data possibly point to processes 

similar to reduplication in human languages. 
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