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Abstract

Scientific interest in the diversity of gestural signalling dates back to the figure of Charles
Darwin. More than a hundred years later, there is a considerable body of work describing
human gestural diversity across languages and cultures. However, the question of
communicative culture in our closest living relatives, the nonhuman primates, is relatively
unexplored. Here, we will stir new interest into this topic by (i) briefly summarizing the current
knowledge of animal culture, and (ii) presenting the current knowledge on gesture cultures,
diversity and usage in the most common model for early hominid behavior, the chimpanzee
(Pan troglodytes). We will focus particularly on well-established behaviours being customary
in some and absent in other chimpanzee communities, and recently discovered social customs
that have been suggested to differ in their form, and/or meaning across populations. We also
introduce latest findings on chimpanzees’ gestural diversity, providing further evidence for
the role social negotiation plays in gestural acquisition. We conclude that the field has been
hampered by misconstruing great ape gestures as FAP’s, a strong research bias on the
perspective of signalers only, and a lack of coherent methodology to assess the meaning and
context of gestures across sites. We argue for systematic cross-site comparisons by viewing
communicative exchanges as negotiations, enabling a unique perspective onto the

evolutionary trajectory of culture and communication.



36

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

Special issue: The Anthropology of Gesture

Communicative culture in chimpanzee gesturing

Introduction

Anthropology derived from the Greek words dnthropos (avBpwmog, "human") and ldgos
(Aoyog, "study") (Murray, 1884). It concerns the scientific study of humans and human
behaviour and societies in the past and present, and embodies sub-disciplines such as
biological, cultural, linguistic and social anthropology. While linguistic anthropology, for
instance, examines how language affects the social life of humans, cultural anthropology
focuses on the cultural variation among humans.

One of Anthropology’s most predominant qualitative methods is ethnography, which
centres around close observation and descriptions of social practices and interactions in
naturalistic rather than experimental settings. It pays special attention to the sociocultural
context in which distinct activities occur. Thus, while Anthropologists build upon knowledge
from the natural sciences (such as for instance how the evolutionary past of Homo sapiens has
influenced its social organization and culture), the anthropological method of ethnography
has also deeply influenced the way how ethologists and primatologists collect data on cultural
and communicative skills of nonhuman animals (Goodall, 1986; Tinbergen, 1963).

Here, we aim to stir new interest in the topic of communicative culture, which dates
back to Charles Darwin’s notion of human gestural diversity (Darwin, 1872b). Although more
than a hundred years later, there is a considerable body of work describing human gestural
diversity across languages and cultures (e.g. Haviland, 1993; Kendon, 1981b; Kita, 2003;
Morris, 1979; Nuiez & Sweetser, 2006), systematic, quantitative ecological work on human
gestures has received relatively little research attention (Kendon, 1981a, 1993). Similarly,
studies into the evolutionary origins of communicative culture are nearly non-existent. The
present paper will draw attention to this promising research domain by providing (i) a brief
overview of our current knowledge on animal culture, and (ii) insight into the present evidence
of communicative culture in the most common model for early hominid behavior, the
chimpanzee (Pan troglodytes).

We will particularly focus on well-established social behaviours being customary
(Whiten et al., 1999) at some but absent at other communities (GROOMING HAND-CLASP, SOCIAL

SCRATCH), differing in their form (GROOMING HAND-CLASP, LEAF-CLIPPING), and/or meaning across
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populations (LEAF-CLIP, DIRECTED-SCRATCH). Furthermore, we will briefly introduce a recent multi-
year project enabling the first systematic comparison of gestural complexity and development
in two different chimpanzee communities and subspecies (Frohlich, Mdller, Zeitrag, Wittig, &
Pika, 2017; Frohlich, Wittig, & Pika, 2016a, 2016b). The results suggest that viewing gestures
of chimpanzees (and other great apes) as fixed action patterns (FAP’s, defined as highly
stereotyped and species-characteristic behavioral sequence such as for instance the zig-zag
dance of a male stickleback; Lorenz, 1950; Tinbergen, 1951) has obscured a very promising

window onto animal culture and hence also our own cultural and communicative trajectory.

Animal culture

One of the main factors underlying humans’ remarkable success to populate the planet is our
capacity for culture. Although, intuitively, we all know what it is, the term culture has been
defined in very different ways in different scientific disciplines with relatively little definitional
consensus within the social sciences. A comprehensive review carried out in the middle of the
last century by Kroeber and Kluckhohn (1952) even presented 168 different definitions of
culture. For instance, evolutionary anthropologists define culture relatively broadly as “the
transmission from one generation to the next, via teaching and imitation, of knowledge,
values, and other factors that influence behaviour” (Boyd & Richerson, 1988, p 2). In contrast,
cultural anthropologists have often relied on an overly linguistic model of culture, although
the underlying concepts and mechanisms are principally formed independently of language
(Bloch, 1991; see also for a critical account of the definition of culture and use in Psychology
Hirschfeld, 2018).

Due to the reliance on pre-Darwinian philosophical principles in the study of culture
(Count, 1973), the question of whether other animal species have culture is not only still highly
debated in the field of Anthropology but also across disciplines. Laland and Hoppitt (2003)
suggested that nonhuman animals are being judged according to stricter criteria than humans.
Interestingly, the field of animal behaviour has recently witnessed unprecedented attention
to animal social learning and purported animal culture (Galef, 1992; Heyes & Galef, 1996;
McGrew, 1992; Mundinger, 1980; Zentall & Galef, 1988). Although first struggling with the red
herring of near-synonymity (McGrew & Tutin, 1978) in terminology (e.g. using culture in
guotation marks, Kummer, 1971; and terms such as protoculture, Menzel, 1972; or sub-
culture, Kawamura, 1959), earliest notions of animal culture refer to behaviours characterized
by a strong learning component. For instance, Yerkes (1943) mentioned that chimpanzees
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have to learn nest building and maternal care from others, while King (1955) saw the
knowledge of territorial boundaries in prairie dogs (Cynomys) as cultural. Lorenz (1927)
suggested that jackdaws (Corvus monedula) learn the meaning of alarm calls from conspecifics
and provided the first hints that genetic and cultural processes interact over evolutionary time
(Boyd & Richerson, 1988; Cavalli-Sforza & Feldman, 1981; Laland, Odling-Smee, & Myles,
2010). The first systematic investigations into socially propagated behaviours concerned food-
processing techniques of Japanese macaques (Macaca fuscata) and vocal cultures of
songbirds. Japanese macaques, for instance, wash sweet-potatoes in the sea before eating
them (Kawamura, 1959), and throw grains of wheat, scattered at the beach, into nearby water
to separate them from the sand (Kawai, 1965). Both behaviours were invented by single
individuals and then spread in the population (Kawai, 1965; Kawamura, 1959). Concerning
vocal cultures, earliest studies focused on vocal learning and stressed the importance of
sensitive phases as well as the lack of flexibility once song had developed (Catchpole & Slater,
1995; Marler & Tamura, 1962). Subsequently, two different approaches have been
established to validate the existence of animal culture. One approach focuses on the social
transmission mechanisms involved that enable the propagation of the behaviour between
individuals and across generations (Van Leeuwen, Mundry, Cronin, Bodamer, & Haun, 2017).
The other approach, the method of exclusion (Whiten et al., 1999), pays special attention to
the geographical distribution of behavioural variants, with traits qualifying as cultural only if
differences between populations are largely independent of environmental or genetic factors
(Whiten, 2018). Following these two approaches, culture has now been described in a variety
of animal taxa ranging from fish (Laland & Hoppitt, 2003), birds (West, King, & White, 2003),
to cetaceans (Payne & Payne, 1985; Rendell & Whitehead, 2001), and several nonhuman
primate species (Byrne, Hobaiter, & Klailova, 2011; Nakamichi, Kato, Kojima, & Itoigawa, 1998;
Pika & Tomasello, 2001; van Schaik et al., 2003). Tennie and Hedwig (2009) however argued
that it is premature to view any population specific behavioural patterns in nonhuman
primates as cultural. They suggest that these behaviours are bound and restricted by ‘zones
of latent solutions’, which refer to the solution space set by the general physical cognitive
abilities of a given species (Tennie, Call, & Tomasello, 2009). Furthermore, and in contrast to
cultural variants in humans (e.g. Evans & Levinson, 2009), cultural behaviours of nonhuman
animals have mainly been studied in foraging contexts. This is surprising since vocal cultures

have provided the largest body of and often also the most compelling evidence for cultural
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transmission of behavioural traits in the animal kingdom (Laland & Janik, 2006; Payne & Payne,
1985). Vocal learning is however seen by some scholar as a special adaptation only (Galef,
1988; Whiten & Ham, 1992), and has not yet been fully integrated into discussions of animal
culture (Laland & Janik, 2006). Furthermore, comparative research into gestural cultures has
also been widely neglected, possibly due to the still widespread assumption that learning does
not play an important role in the production of communicative displays and gestures (Byrne
et al., 2017; de Waal, 2003; Frohlich & Hobaiter, 2018; but see Pika & Frohlich, 2019;
Tomasello & Call, 2018).

Chimpanzee culture

The by far most extensive species studied with regards to cultural variation, beside our own,
is one of human’s closest living relative, the chimpanzee. This bias is due to an anthropocentric
or primate centric brainist (Laland & Hoppitt, 2003) perspective onto cognitive abilities but
most possibly also to the prevailing need of researchers of the last century to demonstrate
continuity of mental abilities (Darwin, 1872a; Kamil, 1987). Nevertheless, this research bias
has led to the establishment of an unprecedented number of long-term research stations
covering the very diverse habitats of chimpanzees (ranging from coastal forest, coastal
lagoons, mangrove swamps, coastal forest, secondary and primary forest to open savannah)
in the forests and savannahs of West and Central Africa (McGrew, Marchant, & Nishida, 1996).
Systematic syntheses of information from the main communities that have been the subject
of long-term fieldwork (Assirik, Senegal; Budongo and Kibale, Uganda; Bossou, Guinea; Gombe
and Mahale, Tanzania; Lopé, Gabon; and Tai, Cote d’lvoire) showed that 39 behaviour patterns
— based on the method of exclusion — qualify as cultural variants (Whiten et al., 1999; Whiten
et al., 2001). They are sufficiently frequent at one or more communities to be consistent with
social transmission, but absent at one or more others where environmental explanations

could be rejected (Whiten et al., 1999; Whiten et al., 2001).
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Figure 1. Adolescent chimpanzee male of the South community, Tai National Park, Cote D’lvoire using cultural
variant type CV3, cracking a Coula nut on a stone with a wooden hammer. ©Tobias Deschner

These cultural variants can be clustered in different relationship types:

= Cv.1: purely behavioural patterns of single individuals (e.g. RAIN-DANCE);

= (Cv.2: dyadic relationships between an individual and an inanimate object to protect
(e.g. SEAT VEGETATION), clean body parts (e.g. LEAF-NAPKIN), or to please (e.g. SELF-TICKLE);

= (Cv.3: triadic relationships involving an individual, (i) an inanimate object and a prey
species (e.g. ANT-DIB-SINGLE, TERMITE-FISH using non-leaf material), or (ii) two inanimate
objects (e.g. NUT HAMMER, FOOD-POUND ONTO WOOD, see figure 1); and

= (CV.4: triadic relationships involving an individual, an inanimate object and a

conspecific (e.g. cLuB) (Whiten et al., 1999; Whiten et al., 2001).

Communicative culture

The majority of cultural variants so far observed in chimpanzees concern relationships
between an individual and an inanimate object to gain access to food. Surprisingly little is
known, however, about the transmission of social behavioural patterns involving
communicative signalling (Nakamura, McGrew, Marchant, & Nishida, 2000; Nishida,
Matsusaka, & McGrew, 2009). One reason is that the earliest studies on communicative
signalling were highly influenced by Darwin’s conception of human facial expressions (Darwin,
1872b). He suggested that they (a) constitute a shared heritage of our species, and (b) show

similarities to the expressions of other animals (e.g. cats, dogs and nonhuman primates).
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Darwin provided here another argument—a behavioural one—to strengthen his hypothesis
of evolutionary continuity (de Waal, 2003). In parallel, he coined a powerful example of what
ethologist would later call an Erbkoordination. The central idea behind the Erbkoordination or
FAP (see for change of meaning and loss of the 'Erb' part i.e., “inherited", Pika, 2016) is that
complex movement patterns share certain aspects: They (a) are characterized by a relatively
high degree of rigidity, (b) are not learned from conspecifics, (c) continue to completion
without further stimulation once elicited, (d) can occur spontaneously in vacuo, and (e) are
species-specific (for an overview see, Pika, 2016)). The insight of ethologists was that each
species can not only be characterized by structural features (e.g. eyes, ears, digestive system),
but also by stereotypical motor patterns that must have been subject to the same laws of
natural selection as any other trait (Lorenz, 1950; Tinbergen, 1951). While Darwin had picked
the one feature of human behaviour that indeed seems to fit most or all of the above aspects
of an FAP, the strong research emphasis of ethologists on FAPs resulted in studying
communicative signals for a long time as inherited and fixed displays (sensu Huxley, 1914).

In parallel, comparative psychologists had started to investigate whether great apes
are capable to comprehend and produce human language (Hayes, 1951; Hoyt, 1941; Kellog &
Kellog, 1933). Since attempts to teach human spoken language to chimpanzees had failed,
researchers tried to bypass great apes’ difficulties in speech production by focusing on the
gestural modality (for an overview see Pika, 2015). One of the most successful studies showed
that a chimpanzee female, Washoe, was able to produce and comprehend over a hundred of
manual signs (ASL), invented new ones and modulated taught signs for new goals (Gardner &
Gardner, 1969). This work suggested that great ape gestural signalling shows more flexibility
and deliberance than their vocal communication and had a strong influence on researchers’
approaches to studying spontaneous, natural communicative interactions of nonhuman
primates (Liebal, Waller, Burrows, & Slocombe, 2013). In the past two decades, a number of
researchers and research labs have begun to investigate great ape gestural communication,
including importantly their usage and function in individuals living in their natural
environments (Byrne et al., 2017; Call & Tomasello, 2007; Fréhlich, Kuchenbuch, et al., 2016;
Frohlich et al., 2017).

Concerning culture, the two best-known communicative cultural variants are the
GROOMING HAND-CLASP and LEAF-CLIPPING (Whiten et al., 2001). Recently, three other social

customs, the socIALSCRATCH (Nakamura et al., 2000), the DIRECTED-SCRATCH (Pika & Mitani, 2006),
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and the RAINDANCE (Whiten et al., 1999) were reported, and there is evidence for the influence
of interactional and social exposure on gestural diversity (Frohlich et al., 2017; Frohlich, Wittig,
et al., 2016a). In the following, we will introduce these behaviors and related findings in detail

and discuss current limitations hampering research into communicative culture.

The grooming-hand-clasp

In the GROOMING HAND-CLASP “each of the participants simultaneously extends an arm
overhead and then either one clasps the other's wrist or hand, or both clasp each other's hand.
Meanwhile, the other hand engages in social grooming of the other individual's underarm
area revealed by the upraised limb, using typical finger movements. In doing this, the two
chimpanzees sit facing each other on the ground in a symmetrical configuration. Either both
raise their right arms and groom with their left, or vice-versa” (McGrew & Tutin, 1978, p 238).

The GROOMING HAND-CLASP occurs at the beginning of, or during, a bout of social
grooming and results in interactants engaging in dyadic and mutual (as opposed to polyadic
or reciprocal) grooming each other (McGrew & Tutin, 1978). This behavior was discovered by
McGrew and Tutin (1978) in the second half of the last century, when most of the published
knowledge of the natural behaviors of individual chimpanzees came from two long-term field
projects: the Gombe field station, Gombe Stream Reserve and the Kasoge field station, Mahali
Mountains in Tanzania (Nishida, 1968, 1970; Van Lawick-Goodall, 1968, 1973). Both projects
started in the 1960’s (Gombe: 1960; Kasoge: 1965) and focused on investigations of single
well-known groups (Kasakela at Gombe and Kajabala [K-group] at Mahale) in which all
members are individually recognizable. The two sites are approximately 170 km apart and
represent ideal candidates for comparative and cross-cultural studies applying the method of
exclusion (Whiten et al.,, 1999): The chimpanzees belong to the same subspecies, Pan
troglodytes schweinfurthii, but significant genetic drift seems very unlikely. Furthermore, they
inhabit similar ecological habitats and show considerable overlaps in their diet (Nishida, 1974;
Wrangham, 1975, 1986). Hence, differences between populations due to environmental or
genetic factors can be largely ruled out.

The GROOMING HAND-CLASP is one of the best examples for environmental constraints
being so broad that they can be ruled out as determining factors. Since grooming is a universal
behavior in chimpanzees, and the behavior itself is independent of vegetation, the GROOMING
HAND-CLASP could in principle be performed in any given environment. Upon first discovery, it

was frequently used by individuals of the K-group at Kasoge, but had never been documented
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in thousands of hours of observation at Gombe (McGrew & Tutin, 1978). In the mean time, it
has also been found to be a customary behavior (i.e. is regularly deployed by all members of
a certain age or sex class, Whiten et al., 1999) in the Kanyawara and Ngogo communities
(Whiten et al., 2001; Pika unpublished) of the Kibale National Park, while being absent at the
other long-term field site Budongo in Uganda (Whiten et al., 2001). Furthermore, details of
the behavioural patterns seem to differ between groups at Kasoge: While individuals of the K-
group clasp palm-to-palm with both wrists being extended, individuals of the Mimikile group
(M-group) prefer to clasp onto the wrist or forearm of conspecifics involving flexed wrists
(McGrew, Marchant, Scott, & Tutin, 2001; see figure 2 for the same pattern performed at the

Rekambo community, Loango Chimpanzee Project, Loango National Park (Gabon)).

Figure 2. Adult chimpanzee males (left and middle) of the Rekambo community, Loango National Park (Gabon)
engaging in the GROOMING HAND-CLASP with their left hands. With their right hands they are
grooming the exposed underarms. Contact is limited to wrist-to-wrist. ©Lara Southern

At Kanyawara, the behavioural patterns deployed seem to be explained by matrilineal
relationship rather than conformity on the group level (Wrangham et al., 2016). The GROOMING
HAND-CLASP also represents one of the best-studied cultural variants in chimpanzees living in
captive environments (de Waal & Seres, 1997; van Leeuwen, Cronin, Haun, Mundry, &
Bodamer, 2012). For instance, at the Yerkes Primate Center Field Station (USA) it originated

from one female chimpanzee and took about one decade to spread to all adult chimpanzees

10
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in the colony. Furthermore, at the Chimfunshi Wildlife Orphanage Trust (Zambia) it seems to

represent a group-level cultural tradition (Van Leeuwen et al., 2017).

Leaf-clipping —

LEAF-CLIPPING has so far only been described in wild individuals. This cultural variant was
discovered by Nishida (1980) in individuals of the K-group at Kasoge. It consists of a
chimpanzee picking off one to five stiff leaves, grasping the petiole between the thumb and
the index finger, repeatedly pulling it from side to side while removing the leaf-blade with the
incisors, and thus biting the leaf to pieces. The removing of the leaf-blade results in a
conspicuously ripping sound. When only the mid-rib with tiny pieces of the leaf-blade remains
(and the mid-rib often resembles a tooth-pick), the chimpanzee drops it and starts another
sequence of ripping up a new leaf (Nishida, 1980). In contrast to the GROOMING HAND-CLASP,
which occurs in only a single context, the grooming context, LEAF-CLIPPING has been linked to
several contexts and behavioral outcomes. For instance at Kasoge it is used to solicit sex, to
initiate leaving together on a consortship, to demand food from human observers, during
solitary play and as a signal of frustration (Nishida, 1980). At Bossou, it has been observed
mainly in the play and frustration context (Sugiyama, 1981), while at Taf, it is used as part of
the drumming sequence by adult males and as a signal of frustration (Boesch, 1995).
Furthermore, details of the behavioral pattern seem to differ between communities at Kasoge
and Tai, with chimpanzees at Tai taking the leaf blades together from both sides of the petiole
between their lips and remove them in one movement, instead of repeatedly nipping small
pieces (Boesch, 1995).

Interestingly, longitudinal observations of LEAF-CLIPPING behavior at Tai strengthen the
semantization hypothesis of Wickler (1967; see also Plooij, 1978). This hypothesis postulates
that some species evolved a more flexible and diverse communicative tool-kit enabling the
attribution of new meaning to signals and dissociation from behavioral domains, ends and
contexts (see for a discussion of the use of the term meaning, Liebal & Ofa, 2018). For
instance, after ten years of studying the behavior of the chimpanzees at Tai, Boesch (1995)
noted that in addition to the above mentioned contexts, individuals were employing LEAF-
cLIPPING While resting on the ground, thereby interrupting the nap of party members.

A recent study in the South group at Tai showed that LEAF-CLIPPING had disappeared for

almost two years and re-appeared after an alpha male takeover (Kalan & Boesch, 2018).

The social scratch

11
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In the SOCIAL SCRATCH, one individual rakes the hand back and forth across the body of
a conspecific, usually scratching the other with the nails (Nakamura et al., 2000). This behavior
has been first observed in individuals of the M-group at Kasoge while being absent at Bossou,
Gombe, Kanyawara, and Tai (Nakamura et al., 2000). Although it seems the typical “you
scratch my back, I'll scratch yours” gesture (de Waal, 2003), SOCIAL SCRATCHING does not result
in responses and/or changes in behavior by recipients (Nakamura et al., 2000). Recently, a
similar behavior has also been observed to be customary in adult males of the Ngogo
community (Nishida, Mitani, & Watts, 2004). In contrast to chimpanzees of the M-group,
however, who use flexed fingers to stroke the body of their interaction partners, males of the
Ngogo community scratch by using their fingers to poke the body of their grooming partner.
They also tend to keep their fingers straight (see figure 3). The length covered by a single
movement of SOCIAL SCRATCHES among the males at Ngogo is thus much shorter, while
movements by M-group males are long. Another difference in the behavioral patterns
concerns the targeted body parts, with male chimpanzees of the M-group mostly scratching

the back of others, while male chimpanzees of Ngogo do not show such preference.

Figure 3. Adult chimpanzee male of the Ngogo community, Kibale National Park (Uganda) poking the neck of
his grooming partner with straight fingers of his left hand. ©Simone Pika

The directed scratch
The directed scratch was termed by Pika and Mitani (2006) and involves an individual

making a relatively loud and exaggerated scratching movement on a part of his own body

12
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towards an attending partner. The word ‘directed’ refers to its intentional usage (i.e. directed
to a recipient to achieve a desired goal). It was observed in grooming interactions of adult
chimpanzees of the Ngogo community, and is a customary behavior (Whiten et al., 1999). The
gesture seemed to be used to indicate a precise location on the signaler’s body and to request
grooming from the recipient. Especially in dyads of high-ranking and strongly bonded males,
recipients immediately groomed the indicated spot and/or used response gestures to
negotiate roles during a grooming session and keep the session going (Pika, 2014; Pika &
Mitani, 2006; see figure 4). Similarly, Goodall (1968) suggested that deliberate scratching
movements during grooming sessions of chimpanzees at Gombe serve as communicative
signals since recipients normally responded by grooming the body parts scratched. Plooij
(1978, p 125), studying also individuals of the Kasakela group at Gombe, noted: “Two
individuals are sitting together and have been engaged in self-grooming for some time.
Presently one of them turns her back towards the other, scratches at a certain spot and makes
a tonal grunt. At first the other continues his self-grooming. The first individual keeps her hand
on the same spot, her back still turned toward the other, and waits. Finally, the other starts

grooming her where she has indicated. She then takes her hand away.”

a) b) c)

Figure 4. a) Adult chimpanzee male, Hare-lip (left) of the Ngogo community, Kibale National Park (Uganda)
grooming another high-ranking male, Basie (right). b) Hare-lip uses a DIRECTED SCRATCH on his right

chest. c) Basie subsequently grooms the indicated spot. ©Simone Pika

Furthermore, Goodall (1986, p 133) noted that a chimpanzee mother, “before climbing from
atree, often pauses at a low fork and scratches, looking up at her infant. This serves as a signal;
the child usually hurries to the mother and climbs aboard ready for descent”. This observation
may suggest that at Gombe DIRECTED SCRATCHES are used to achieve different goals. At Budongo,

researchers described BIG LOUD SCRATCHES, which seem to be employed in grooming interactions
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toward a single outcome only: to initiate grooming (Hobaiter & Byrne, 2014). Although BIG
LOUD SCRATCHES also qualify as intentional means, and thus may also be denoted as DIRECTED
SCRATCHES, DIRECTED SCRATCHES do not necessarily have to be ‘big’, but can also involve small,
repeated and exaggerated scratches for instance in the facial region. Interestingly, van Hooff
(1973) observed in captive chimpanzees the use of a related tactile gesture to solicit grooming:
Individuals gently took the hands of conspecifics and brought them into contact with their

own bodies. Recipients always responded by grooming the touched location.

The rain-dance

The RAIN-DANCE is performed at the start of heavy rainfall and consists of vigorous,
sometimes slow sometimes rapid, charging displays (such as ground slap, buttress-beat,
branch drag, but also pant-hoots) of one to several adult males (Goodall, 1971; Whiten et al.,
2001; see figure 5). The display sequence tends to return the male/s to his/their starting
position, to possibly coordinate or dance in parallel with another male (Goodall, 1971; Whiten
et al., 2001). The RAIN-DANCE could, in principle, be performed in any given environment with
shakable vegetation. Hence, it is another excellent example for environmental constraints
being highly implausible to determine this specific behavioral outcome (Whiten et al., 2001).

The RAIN-DANCE has been first observed in males at Gombe. It is also customary at the
field sites Lopé, Ngogo, and Tai, but seems to be absent at Bossou and Budongo (Goodall,
1971; Whiten et al., 2001; Pika unpublished). Whiten and colleagues (2001) noted that the
elements involved in the RAIN-DANCE contrast with normal charging displays in omitting
intimidation of other chimpanzees. However, they also describe differences in the behavioral
patterns deployed: For instance at Tai, a RAIN-DANCE seems to be totally silent and resembles a
slow-motion version of a normal chimpanzee display. In contrast, at all East African sites (with
the exception of Ngogo, Pika unpublished; see video 1), the dancing individual/s incorporate
their species-typical long-distance vocalization, the pant-hoot. At Kasoge, Nishida (Whiten et
al., 2001) distinguished two versions, a 'noisy, vigorous type' involving several adult males and

a ‘silent, slow type' involving a single male.

Interactional experience and social exposure
As mentioned above, the modality of gesturing has been widely neglected as a window into
animal culture due to the mistake to assimilate great ape gestures to the species-typical

displays of other mammals (Tomasello & Call, 2018). However, a recent multi-year project by
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Frohlich and colleagues (2017; 2016a) systematically compared and quantified gestural
diversity and development of subadult chimpanzees living in two different chimpanzee
communities (Kanyawara and Tai) and belonging to two different subspecies (Pan troglodytes
schweinfurthii, Pan troglodytes verus). The researchers showed that the number of interaction
rates with non-maternal conspecifics (e.g. infants of non-related individuals) and the number
of previous interaction partners positively impacted upon gesture frequency and, most
importantly, gestural diversity (Frohlich et al., 2017). Hence, infants of social mothers had a
richer set of gestural means to maneuver through a world of highly complex social and
ecological challenges due to being exposed to a wider social network and multidimensional
interaction possibilities. Moreover, the project also provided evidence that chimpanzees
flexibly adjust their gestures to social circumstances and individual matrices of interactants
(Frohlich, Wittig, et al., 2016a). These results thus show that gestural interactions are mutually
constructed, flexible communicative means on behalf of both, recipients and signalers. They
thus have the potential to settle the recent debate on gestural acquisition by strengthening
the Social Negotiation Hypothesis (sensu Plooij, 1978; Wittgenstein, 1953). This re-vised
hypothesis emphasizes the involvement of underlying social rather than individual learning
processes (Tomasello & Call, 2018) or genetic predispositions (Byrne et al., 2017). It proposes
that the creation of gestures starts with the shaping and exchange of full-blown behaviors
between interactants (including social and non-social behaviours; Frohlich, Wittig, et al.,
2016b; Pika & Frohlich, 2019). The exchange then results in a shared understanding that
certain behaviors

(a) can be used communicatively;

(b) carry distinct meaning linked to particular social contexts; and

(c) are produced to achieve distinct goals.
The accumulated knowledge can be generalized across dyads, to enable the most efficient and
least costly communication transfer, and is open to subsequent adaptation in terms of form
and meaning (e.g. a gesture type might undergo a change in the behavioral pattern, its
meaning and/or its diversity of meanings). Hence, each gestural performance by a given

signaler represents a highly variable online adjustment (sensu Perlman, Tanner, & King, 2012).

Current limitations and new approaches
The presented findings on communicative customs and gestural diversity in chimpanzees

suggest that communicative interactions are useful candidates to gain a better understanding
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of animal culture. However, the field has been hampered by misconstruing great ape gestures
as FAP’s, a strong research bias on the perspective of signalers, and a lack of coherent
methodology to assess the meaning (see for a recent overview Liebal & Ofia, 2018) and
context of gestures across sites. For instance, traditionally researchers distinguished between
the message of the signaler, the meaning extracted by the recipient, and the context
accompanying it (Smith, 1965). This approach conceptualized meaning from the perspective
of the recipient only and ignored the communicative interplay between signaler and recipient.
In addition, it resulted in using the accompanying context to interpret and assign a distinct
meaning to a given signal (Call & Tomasello, 2007). This approach, however, risks to use
“context” as a substitute for “meaning” (Liebal & Ofia, 2018), and ignores other relevant
information crucial for the specific situation including recipient’s attention. For instance,
rather than being an example for semantization and the ability to create new meaning (Plooij,
1978; Wickler, 1967), LEAF-CLIPPING may simply carry a single meaning: to attract the attention
of conspecifics. It thus functions as an attention-getter (Tomasello & Call, 1997, 2018),
changes the attentional state of recipients and results subsequently in several different
behavioural outcomes: sex, going on a consortship, waking up conspecifics, etc.

Recently, however, researchers (e.g. Cartmill & Byrne, 2010; Hobaiter & Byrne, 2014)
started to employ a more holistic approach to investigate whether great ape gestures carry
distinct meaning by integrating both the perspective of signalers and receivers. They
investigated whether a recipient’s reaction ‘satisfied’ the signaler (apparent satisfactory
outcome: ASO; operationalized by whether or not communication ceased after a response),
and whether that outcome represented a plausible desire on behalf of the signaler (e.g. not
an aversive experience). However, this approach has not yet been widely accepted (Liebal &
Ofia, 2018; Roberts, Vick, & Buchanan-Smith, 2012), and should be extended to also take into
consideration changes of attentional states as behavioral satisfying outcomes. In line with de
Waal (2003, p 7), we thus argue to view communicative exchanges as “a form of negotiation,
[with] ... previous classifications hav...[ing] ignored the specifics of what animals ([signalers])
try to achieve with their exchanges”.

Furthermore, the cultural potential of some behaviors (such as for instance the sociaL
SCRATCH) and hence their usefulness for answering research questions concerning their form,
meaning and underlying social transmission processes have been overlooked. We thus

propose to concentrate research efforts more efficiently and to form proficient field site
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collaboration networks to develop and employ shared coding schemes enabling systematic,

cross-site and hopefully soon also cross-species comparisons.

Conclusion

Communicative interactions are useful candidates to gain a better understanding of animal
culture. Future investigations into communicative cultural variants will thus provide a crucial
window into the underlying behavioral plasticity, and aid in tackling the question whether
other animals understand and produce new meanings (Plooij, 1978). Hence, systematic cross-
site (and hopefully also cross-species) investigations into communicative culture in
combination with the application of comparable methodology and coding schemes will
provide crucial food for thought for any consideration of the role that gestures and
communicative interactions may have played in the evolution of human culture and

communication (Levinson & Holler, 2014; Pika, Wilkinson, Kendrick, & Vernes, 2018).

Acknowledgements

We are grateful to Heather Brookes and Olivier Le Guen for organizing the inspirational
symposium at the ISGS 2019 in Cape Town (South Africa). We thank Christophe Boesch for his
steady support and many inspirational discussions. We are indebted to Vanessa Wilson for
editing of the manuscript.

This research was funded by an EU-Consolidator grant of the EU to SP.

17



460

461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507

References

Bloch, M. (1991). Language, Anthropology and Cognitive Science. Man, 26(2), 183-198.
doi:10.2307/2803828

Boesch, C. (1995). Innovation in wild chimpanzees (Pan troglodytes). International Journal of
Primatology, 16(1), 1-16.

Boyd, R., & Richerson, P. J. (1988). Culture and the evolutionary process. Chicago: University
of Chicago Press.

Byrne, R. W., Cartmill, E., Genty, E., Graham, K. E., Hobaiter, C., & Tanner, J. (2017). Great ape
gestures: intentional communication with a rich set of innate signals. Animal Cognition, 20(4),
755-769. doi:10.1007/s10071-017-1096-4

Byrne, R. W., Hobaiter, C., & Klailova, M. (2011). Local traditions in gorilla manual skill:
Evidence for observational learning of behavioral organization. Animal Cognition, 14(5), 683-
693. doi:10.1007/s10071-011-0403-8

Call, J., & Tomasello, M. (Eds.). (2007). The Gestural Communication of Monkeys and Apes.
Mahwah, New York: Lawrence Erlbaum Associates.

Cartmill, E. A., & Byrne, R. W. (2010). Semantics of primate gestures: Intentional meanings of
orangutan gestures. Animal Cognition, 13(6), 793-804.

Catchpole, C. K., & Slater, P. J. B. (1995). Bird Song: Biological Themes and Variation.
Cambridge: Cambridge University Press.

Cavalli-Sforza, L. L., & Feldman, M. W. (1981). Cultural Transmission and Evolution: A
Quantitative Approach. Princeton: Princeton University Press.

Count, E. W. (1973). On the idea of protoculture. In E. W. Menzel (Ed.), Precultural Primate
Behaviour (pp. 1-25). Basel: Karger.

Darwin, C. (1872a). The Descent of Man, and Selection in Relation to Sex. New York: Appleton.
Darwin, C. (1872b). The expression of emotion in man and animals. London: Murray.

de Waal, F. B. M. (2003). Darwin's legacy and the study of primate visual communication.
Annals of the New York Academy of Sciences, 1000(1), 7-31.

de Waal, F. B. M., & Seres, M. (1997). Propagation of handclasp grooming among captive
chimpanzees. American Journal of Primatology, 43, 339-346.

Evans, N., & Levinson, S. C. (2009). The myth of language universals: Language diversity and
its importance for cognitive science. BEHAVIORAL AND BRAIN SClEnces, 32(5), 429-448.
d0i:10.1017/50140525X0999094X

Frohlich, M., & Hobaiter, C. (2018). The development of gestural communication in great apes.
Behavioral Ecology and Sociobiology, 72(12), 194.

Frohlich, M., Kuchenbuch, P., Miiller, G., Fruth, B., Furuichi, T., Wittig, R. M., & Pika, S. (2016).
Unpeeling the layers of language: Bonobos and chimpanzees engage in cooperative turn-
taking sequences. Scientific Reports, 6, 25887. doi:10.1038/srep25887

Frohlich, M., Mller, G., Zeitrag, C., Wittig, R. M., & Pika, S. (2017). Gestural development of
chimpanzees in the wild: The impact of interactional experience. Animal Behaviour,
134(Special Issue: ~ Communicative  Complexity),  271-282. Retrieved  from
http://www.sciencedirect.com/science/article/pii/S000334721630361X.
doi:10.1016/j.anbehav.2016.12.018

Frohlich, M., Wittig, R. M., & Pika, S. (2016a). Play-solicitation gestures in chimpanzees in the
wild: Flexible adjustment to social circumstances and individual matrices. Royal Society Open
Science, 3(8), 160278. doi:10.1098/rs0s.160278

Frohlich, M., Wittig, R. M., & Pika, S. (2016b). Should | stay or should | go? Initiation of joint
travel in mother—infant dyads of two chimpanzee communities in the wild. Animal Cognition,
19(3), 483-500. d0i:10.1007/s10071-015-0948-z

18


http://www.sciencedirect.com/science/article/pii/S000334721630361X

508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555

Galef, B. G., Jr. (1988). Imitation in animals: History, definition, and interpretation of data from
the psychological laboratory. In T. R. Zentall & B. G. Galef, Jr. (Eds.), Social Learning:
Psychological and Biological Perspectives (pp. 3-28). Hillsdale, NJ: Erlbaum.

Galef, B. G., Jr. (1992). The question of animal culture. Human Nature, 3(2), 157-178.
Gardner, R. A., & Gardner, B. T. (1969). Teaching sign language to a chimpanzee. Science, 165,
664-672. doi:10.1126/science.165.3894.664

Goodall, J. (1971). In the shadow of man. London: William Collins.

Goodall, J. (1986). The chimpanzees of Gombe: Patterns of Behaviour. Cambridge, England:
Belknap Press of Harvard University Press.

Haviland, J. B. (1993). Anchoring, iconicity, and orientation in Guugu Yimithirr pointing
gestures. Journal of Linguistic Anthropology, 3(1), 3-45.

Hayes, C. (1951). The ape in our house. New York: Harper.

Heyes, C. M., & Galef, B. G., Jr. (Eds.). (1996). Social Learning In Animals: The Roots of Culture.
San Diego: Academic Press.

Hirschfeld, L. A. (2018). The Rutherford Atom of Culture. Journal of Cognition and Culture,
18(3-4), 231-261.

Hobaiter, C., & Byrne, Richard W. (2014). The meanings of chimpanzee gestures. Current
Biology, 24(14), 1596-1600. doi:10.1016/j.cub.2014.05.066

Hoyt, A. M. D. (1941). Toto and I: A gorilla in the family. New York: Lippincott.

Huxley, J. S. (1914). The courtship-habits of the great crested grebe (Podiceps cristatus), with
an addition to the theory of sexual selection. Proceedings of the Zoological Society of London,
35, 491-562.

Kalan, A. K., & Boesch, C. (2018). Re-emergence of the leaf clip gesture during an alpha
takeover affects variation in male chimpanzee loud calls. Peer), 6(e5079), 22.
doi:10.7717/peerj.5079

Kamil, A. C. (1987). A synthetic approach to the study of animal intelligence. Nebraska
Symposium on Motivation, 35, 257-308.

Kawai, M. (1965). Newly acquired pre-cultural behaviour of the natural troop of Japanese
monkeys on Koshima Islet. Primates, 6(1), 1-30.

Kawamura, S. (1959). The process of sub-culture propagation among Japanese macaques.
Primates, 2, 43-60.

Kellog, W. N., & Kellog, L. A. (1933). The ape and the child: A study of environmental influence
upon early behavior. New York: McGraw-Hill.

Kendon, A. (1981a). Current issues in the study of nonverbal communication. In A. Kendon
(Ed.), Nonverbal Communication, Interaction, and Gesture (pp. 1-56). Mouton: The Hague.
Kendon, A. (1981b). Geography of gesture. Semiotica, 37(1-2), 129-163.

Kendon, A. (1993). Human gesture. In K. R. Gibson & T. Ingold (Eds.), Tools, Language and
Cognition in Human Evolution (pp. 43-62). New York: Cambridge University Press.

King, J. A. (1955). Social behavior, social organization, and population dynamics in a black-
tailed prairiedog town in the Black Hills of South Dakota. Michigan: University of Michigan.
Kita, S. (Ed.) (2003). Pointing: Where Language, Culture, and Cognition Meet. Mahwah, New
Jersey: Lawrence Erlbaum Associates.

Kroeber, A. L., & Kluckhohn, C. (1952). Culture: A critical review of concepts and definitions
(Vol. XLVII). Cambridge, Ma: Peabody Museum of American Archaeology and Ethology.
Kummer, H. (1971). Primate Societies: Group Techniques of Ecological Adaptation. Chicago:
Aldine-Atherton.

Laland, K. N., & Hoppitt, W. (2003). Do animals have culture? Evolutionary Anthropology, 12,
150-159. doi:10.1002/evan.10111

19



556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603

Laland, K. N., & Janik, V. M. (2006). The animal cultures debate. Trends in Ecology and
Evolution, 21(10), 542-547. doi:10.1016/j.tree.2006.06.005

Laland, K. N., Odling-Smee, J., & Myles, S. (2010). How culture shaped the human genome:
Bringing genetics and the human sciences together. Nature Reviews Genetics, 11, 137-148.
Levinson, S. C., & Holler, J. (2014). The origin of human multi-modal communication.
Philosophical Transactions of the Royal Society B Biological Sciences, 369(20130302), 9.
d0i:10.1098/rstb.2013.0302

Liebal, K., & Ofia, L. (2018). Different approaches to meaning in primate gestural and vocal
communication. Frontiers in Psychology, 9(478), 7. doi:10.3389/fpsyg.2018.00478

Liebal, K., Waller, B., Burrows, A., & Slocombe, K. (2013). Primate Communication: A
Multimodal Approach. Cambridge: Cambridge University Press.

Lorenz, K. (1927). Beobachtungen an Dohlen. Journal fiir Ornithologie, 75, 511-519.

Lorenz, K. (1950). The comparative method in studying innate behaviour patterns. In J. F.
Danielli & R. Brown (Eds.), Physiological Mechanism in Animal Behaviour (Vol. 4, pp. 221-268).
Cambridge: Cambridge University Press.

Marler, P., & Tamura, M. (1962). Song “Dialects” in three populations of white-crowned
sparrows. The Condor, 64(5), 368-377.

McGrew, W. C. (1992). Chimpanzee Material Culture: Implications for Human Evolution.
Cambridge: Cambridge University Press.

McGrew, W. C., Marchant, L. F., & Nishida, T. (Eds.). (1996). Great Ape Societies. Cambridge:
Cambridge University Press.

McGrew, W. C., Marchant, L. F., Scott, S. E., & Tutin, C. E. G. (2001). Intergroup differences in
a social custom of wild chimpanzees: The grooming hand-clasp of the Mahale Mountains.
Current Anthropology, 42(1), 148-153.

McGrew, W. C., & Tutin, C. E. G. (1978). Evidence for a social custom in wild chimpanzees?
Man, 13(2), 234-251.

Menzel, E. W. (1972). Spontaneous invention of ladders in a group of young chimpanzees.
Folia Primatologica, 17(1-2), 87-106.

Morris, D. (1979). Gestures, their origins and distribution. New York: Stein & Day.

Mundinger, P. C. (1980). Animal cultures and a general theory of cultural evolution. Ethology
and Sociobiology, 1(3), 183-223. d0i:10.1016/0162-3095(80)90008-4

Murray, J. (1884). Oxford English Dictionary. Oxford: Oxford University Press.

Nakamichi, M., Kato, E., Kojima, Y., & Itoigawa, N. (1998). Carrying and washing of grass roots
by free-ranging Japanese macaques at Katsuyama. Folia Primatologica, 69(1), 35-40.
Nakamura, M., McGrew, W. C., Marchant, L. F., & Nishida, T. (2000). Social scratch: Another
custom in wild chimpanzees? Primates, 41(3), 237-248.

Nishida, T. (1968). The social group of wild chimpanzees in the Mahali Mountains. Primates,
9, 167-224.

Nishida, T. (1970). Social behavior and relationships among wild chimpanzees of the Mahali
mountains. Primates, 11(1), 47-87.

Nishida, T. (1974). The ecology of wild chimpanzees. In R. Ohtsuka, J. Tanaka, & T. Nishida
(Eds.), Human Ecology. Tokyo: Kyoritsu-Shuppan.

Nishida, T. (1980). The leaf-clipping display: A newly-discovered expressive gesture in wild
chimpanzees. Journal of Human Evolution, 9(2), 117-128.

Nishida, T., Matsusaka, T., & McGrew, W. C. (2009). Emergence, propagation or disappearance
of novel behavioral patterns in the habituated chimpanzees of Mahale: A review. Primates,
50(Special contributions to commemorate the 60th anniversary of Japanese primatology), 23-
36. d0i:10.1007/s10329-008-0109-y

20



604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651

Nishida, T., Mitani, J. C., & Watts, D. P. (2004). Variable grooming behaviours in wild
chimpanzees. Folia Primatologica, 75, 31-36. doi:10.1159/000073429

Nufiez, R. E., & Sweetser, E. (2006). With the future behind them: Convergent evidence from
Aymara language and gesture in the crosslinguistic comparison of spatial construals of time.
Cognitive science, 30(3), 401-450.

Payne, K., & Payne, R. (1985). Large scale changes over 19 years in songs of humpback whales
in Bermuda. Zeitschrift fiir Tierpsychologie, 68(2), 89-114.

Perlman, M., Tanner, J., E., & King, B. J. (2012). A mother gorilla's variable use of touch to guide
her infant: insights into inconicty and the relationship between gesture and action. In S. Pika
& K. Liebal (Eds.), Current Developments in Primate Gesture Research (pp. 55-71). Amsterdam,
The Netherlands: John Benjamins Publishing Company.

Pika, S. (2014). Chimpanzee grooming gestures and sounds: What might they tell us about
how language evolved? . In D. Dor, C. Knight, & J. Lewis (Eds.), The Social Origins of Language:
Early Society, Communication and Polymodality (pp. 129-140). Oxford: Oxford University
Press.

Pika, S. (2015). Gestural communication in nonhuman species. In R. Scott & S. Kosslyn (Eds.),
Emerging Trends in the Social and Behavioral Sciences: An Interdisciplinary, Searchable, and
Linkable Resource (pp. 1-11). New York, NY: Wiley Online Library.

Pika, S. (2016). Response to: Commentary: The use of referential gestures in ravens (Corvus
corax) in the wild. Frontiers in Ecology and Evolution, 4(121), 4.
doi:10.3389/fevo.2016.00121neu22

Pika, S., & Frohlich, M. (2019). Gestural acquisition in great apes: The social negotiation
hypothesis. Animal Cognition, 22(4), 551-565. d0i:10.1007/s10071-017-1159-6

Pika, S., & Mitani, J. C. (2006). Referential gestural communication in wild chimpanzees (Pan
troglodytes). Current Biology, 16(6), R191-R192.

Pika, S., & Tomasello, M. (2001). 'Separating the wheat from the chaff': A novel food
processing technique in captive gorillas (Gorilla g. gorilla). Primates, 42(2), 167-170.

Pika, S., Wilkinson, R., Kendrick, K. H., & Vernes, S. C. (2018). Taking turns: Bridging the gap
between human and animal communication. Proceedings of the Royal Society B Biological
Sciences, 285(20180598), 9. doi:10.1098/rspb.2018.0598

Plooij, F. X. (1978). Some basic traits of language in wild chimpanzees? In A. Lock (Ed.), Action,
Gesture, and Symbol: The Emergence of Language (pp. 111-131). New York: Academic Press.

Rendell, L., & Whitehead, H. (2001). Culture in whales and dolphins. BEHAVIORAL AND BRAIN
SCIEnces, 24, 309-382.

Roberts, A. I., Vick, S.-J., & Buchanan-Smith, H. M. (2012). Usage and comprehension of
manual gestures in  wild chimpanzees. Animal Behaviour, 84(2), 459-470.
doi:10.1016/j.anbehav.2012.05.022

Smith, W. J. (1965). Message, meaning, and context in ethology. American Naturalist, 908,
405-409.

Sugiyama, Y. (1981). Observations on the population dynamics and behavior of wild
chimpanzees at Bossou, Guinea, 1979-1980. Primates, 22, 432-444,

Tennie, C., Call, J.,, & Tomasello, M. (2009). Ratcheting up the ratchet: on the evolution of
cumulative culture. Philosophical Transactions of the Royal Society B Biological Sciences, 364,
2405-2415. doi:10.1098/rstb.2009.0052

Tennie, C., & Hedwig, D. (2009). How latent solution experiments can help to study differences
between human culture and primate traditions. In E. Potocki & J. Krasinski (Eds.), Primatology:
theories, methods and research (pp. 95-112). New York: Nova Science Publishers.

Tinbergen, N. (1951). The study of instinct. New York: Oxford University Press.

21



652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698

Tinbergen, N. (1963). On aims and methods in ethology. Zeitschrift fiir Tierpsychologie, 20(4),
410-433.

Tomasello, M., & Call, J. (1997). Primate Cognition. New York: Oxford University Press.
Tomasello, M., & Call, J. (2018). Thirty years of great ape gestures. Animal Cognition, 20(4), 1-
9. Retrieved from https://doi.org/10.1007/s10071-018-1167-1. doi:10.1007/s10071-018-
1167-1

van Hooff, J. A. R. A. M. (1973). A structural analysis of the social behaviour of a semi-captive
group of chimpanzees. In M. von Cranach & |. Vine (Eds.), Social Communication and
Movement: Studies of Interaction and Expression in Man and Chimpanzee (pp. 75-162).
London: Academic Press.

Van Lawick-Goodall, J. (1968). The behavior of free-ranging chimpanzees in the Gombe Stream
Reserve. Animal Behaviour Monographs, 1(3), 161-311.

Van Lawick-Goodall, J. (1973). Cultural elements in a chimpanzee community. In E. W. Menzel
(Ed.), Precultural Primate Behavior (Vol. 1, pp. 144-184). Basel: Karger.

van Leeuwen, E. J. C., Cronin, K. A., Haun, D. B. M., Mundry, R., & Bodamer, M. D. (2012).
Neighbouring chimpanzee communities show different preferences in social grooming
behaviour. Proceedings of the Royal Society B Biological Sciences, 279, 4362-4367.
d0i:10.1098/rspb.2012.1543

Van Leeuwen, E. J. C., Mundry, R., Cronin, K. A., Bodamer, M., & Haun, D. B. M. (2017).
Chimpanzee culture extends beyond matrilineal family units. Current Biology, 27(12), R588-
R590.

van Schaik, C. P., Ancrenaz, M., Borgen, G., Galdikas, B., Knott, C. D., Singleton, I., . . . Merrill,
M. (2003). Orangutan cultures and the evolution of material culture. Science, 299, 102-105.
doi:10.1126/science.1078004

West, M. J., King, A. P., & White, D. K. (2003). Discovering culture in birds: The role of learning
and development. In F. B. M. de Waal & P. L. Tyack (Eds.), Animal social complexity:
Intelligence, culture and individualized societies (pp. 470-491). Cambridge, MA: Harvard
University Press.

Whiten, A. (2018). Social, Machiavellian and cultural cognition: A golden age of discovery in
comparative and evolutionary psychology. Journal of Comparative Psychology, 132(4), 437-
441. doi:10.1037/com0000135

Whiten, A., Goodall, J., McGrew, C., Nishida, T., Reynolds, V., Sugiyama, Y., . . . Boesch, C.
(1999). Cultures in chimpanzees. Nature, 399, 682-685. doi:10.1038/21415

Whiten, A., Goodall, J., McGrew, W. C., Nishida, T., Reynolds, V., Sugiyama, Y., . . . Boesch, C.
(2001). Charting cultural variation in chimpanzees. Behaviour, 138, 1489-1525.

Whiten, A., & Ham, R. (1992). On the nature and evolution of imitation in the animal kingdom:
Reappraisal of a century of research. Advances in the Study of Behavior, 21, 239-283.
Wickler, W. (1967). Vergleichende Verhaltensforschung und Phylogenetik. In G. Heberer (Ed.),
Die Evolution der Organismen (Vol. 1, pp. 420-508). Stuttgart: G. Fischer Verlag.
Wittgenstein, L. (1953). Philosophical Investigations. Oxford: Basil Blackwell.

Wrangham, R. W. (1975). The behavioural ecology of chimpanzees in Gombe National Park,
Tanzania. (PhD), Cambridge University, Cambridge.

Wrangham, R. W. (1986). Ecology and social relationships in two species of chimpanzees. In
D. I. Rubenstein & R. W. Wrangham (Eds.), Ecological Aspects of Social Evolution: Birds and
Mammals (pp. 352-278). Princeton: Princeton University Press.

Wrangham, R. W., Koops, K., Machanda, Z. P., Worthington, S., Bernard, A. B., Brazeau, N. F.,
... Muller, M. N. (2016). Distribution of a chimpanzee social custom is explained by matrilineal

22


https://doi.org/10.1007/s10071-018-1167-1

699 relationship  rather than conformity. Current Biology, 26(22), 3033-3037.
700 doi:10.1016/j.cub.2016.09.005

701  Yerkes, R. M. (1943). Chimpanzees: A Laboratory Colony. New Haven: Yale University Press.
702  Zentall, T. R., & Galef, B. G., Jr. (Eds.). (1988). Social Learning: Psychological and Biological
703  Perspectives. Hillsdale: Erlbaum, NJ.

704

23



