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 API Ethics
 API upholds the highest possible ethical standards in all work undertaken by its members and the primatological com-

munity. Therefore, authors submitting papers or posters must confirm that the research in question has been conducted 
following the ASAB/IPS Guidelines for the Treatment of Animals in Behavioural Research, which can be viewed here:

 http://internationalprimatologicalsociety.org/wp-content/uploads/2021/10/IPS-International-Guidelines-for-the-Acquisi-
tion-Care-and-Breeding-of-Nonhuman-Primates-Second-Edition.pdf

 In Italy, the reference standard for studies involving non-human primates is Legislative Decree 2014/26.
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Yawn or emotion? The yawning response to newborn yawns is higher in pregnant than nulliparous 
women

Agostini Lucia1, Moroni Alessia1, Micheletti-Cremasco Margherita1, Vardé Concetta3, Palagi 
Elisabetta2, Norscia Ivan1 

1 Department of Life Sciences and Systems Biology, University of Turin.
2 Department of Biology, University of Pisa.
3 Studio Ginecologico Vardé, Pinerolo (TO).

Contagious yawning occurs when the yawn emitted by a subject elicits a yawn in another subject.  In 
humans (Homo sapiens), great apes (bonobos, Pan paniscus; chimpanzees, Pan troglodytes), and Old 
World monkeys (geladas, Theropithecus gelada) yawn contagion is socially modulated, being most 
frequent between individuals sharing strong social bonds. However, whether yawn contagion underlies 
emotional contagion. We examined the occurrence of yawn contagion, via 2-7 trials, in 22 nulliparous 
women in Turin (Italy) and 25 pregnant women (last quarter of pregnancy) in a private gynaecological 
clinic of Pinerolo (Italy). Women watched videos showing the same unfamiliar newborns either 
yawning (experimental condition) or chewing (control condition) in a randomized order during each 
trial. Via GLMM we tested whether the following predictors influenced the occurrence of yawning 
(response variable) while watching the videos: condition (yawning=Y/control=C), pregnancy (yes/no), 
age class (up to 30 y.o. or more), time of the day (morning, early afternoon, late afternoon). Women’s 
identification code, video presentation sequence (Y/C or C/Y) and trial number were entered as random 
factors. The full model significantly differed from the null model and the significant factors in the full 
model were the condition (Y/C) and the pregnancy status (pregnant/nulliparous). Specifically, the 
yawning response was more likely: i) in the yawning condition compared to control, thus confirming 
the presence of contagion; and ii) in pregnant compared to nulliparous women. This finding suggests 
that yawn contagion may increase as a result of the prenatal attachment that links pregnant women 
to their unborn child, which supports the hypothesis that yawn contagion may underlie an emotional 
transfer between individuals (emotional contagion).

TALKS
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The “Sustainable Wildlife Management” project: a model for conservation and food security in 
Congo.

Antonacci Daniela1, Maisels Fiona2,3, Detoeuf Diane2, Ngohouani Gracia Dorielle1, Mouanda 
Niamba Guy Rodrigue1, Ndoki Prince1, Bounda Abonguy Aymar1, Mossoula François1, Ngampamou 
Ngassoue Biangouila Benjamin Jerome1, Mavah Germain1

1 Wildlife Conservation Society, Republic of Congo.
2 Wildlife Conservation Society, Global Conservation Program, New York, USA.
3 Faculty of Natural Sciences, University of Stirling, Stirling, UK.

Overhunting in Central Africa threatens hundreds of wildlife species. However, many of the region’s 
rural poor use wild meat for food and income. For example, a study in Northern Congo showed 
that wildlife featured in about 40% of meals and provided roughly a quarter of household income. 
The conservation sector has been aware of the decline of wildlife in the region for decades and its 
alarming unsustainable scale. Since 2019, WCS has led the Sustainable Wildlife Management (SWM) 
Programme in Congo. SWM is a major international initiative funded by the EU, FFEM and AFD in 
15 countries through a consortium of four partners (FAO, CIRAD, CIFOR and WCS). The goal is to 
improve wildlife conservation and food security using a community-based approach. In Congo, SWM 
aims to ensure the sustainability of natural resources and the well-being of rural populations in the 
Ouesso region. We combine improvements in local hunting and fishing management with developing 
alternative animal protein sources in urban areas and logging camps in forest concessions around 
Nouabale-Ndoki National Park. The area is home to at least 116 species of mammals, including 16 
species of non-human primates. Our work shows that primates are the second most hunted wildlife 
group after the artiodactyls (18% of the total numbers of individuals hunted). Of these individual 
primates, 19% are eaten by local households, 44% are sold in local markets, and 37% are at mixed 
destinations (eaten and/or marketed). We present the SWM model, including the different studies 
required to measure hunting, consumption, and sale. We also describe potential sustainable 
alternative solutions to wild meat that can reduce demand whilst ensuring food security for rural 
communities (e.g. domestic livestock rearing), which will alleviate the pressure on wildlife.
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Sex and habitat are associated with gut bacterial and fungal variations in wild yellow baboons 
(Papio cynocephalus)

Bambi Marina1, Hauffe Heidi C.2, Galla Giulio2, Albanese Davide3, Donati Claudio3, Rovero Francesco1, 
Barelli Claudia1

1 Department of Biology, University of Florence, Sesto Fiorentino, Italy.
2 Conservation Genomics Research Unit, Research and Innovation Centre, Fondazione Edmund Mach, 
San Michele all’Adige, Italy.
3 Computational Biology Research Unit, Research and Innovation Centre, Fondazione Edmund Mach, 
San Michele all’Adige, Italy.

Variations in richness and composition of mammal gut bacteria and fungi have mainly been related 
to diet, lifestyle, and habitat; however, less is known about the effect of sex on non-human primate 
gut microbiota. To understand the association of sex and habitat with microbiota diversity, we non-
invasively collected and analyzed faecal samples from 40 yellow baboons (Papio cynocephalus) living 
in well-protected and disturbed forests of the Udzungwa Mountains in Tanzania. Sex determination 
has been performed using the marker genes: SRY (Sex-determining Region Y) and DDX3X (DEAD-Box 
Helicase 3-X Linked). Molecular investigations resulted in 34 individuals sexed, including 19 females 
and 15 males, belonging to 5 social groups. Combining these results with two amplicon-sequencing 
datasets focusing on bacterial (16S rRNA gene, V1-V3 region) and fungal (ITS1-ITS2) gut communities, 
we found a significantly higher bacterial richness in baboon females compared to males. No significant 
difference in observed fungal richness was detected between sexes; however, beta diversity estimates 
(Bray-Curtis dissimilarity) indicated that fungal and bacterial composition was significantly different 
between males and females. This was true in both protected and fragmented forest types. Although 
the sample size is relatively small, our results highlight the relevant contribution of an intrinsic factor 
shaping the variation of both bacterial and fungal communities in wild non-human primates.                     

XXIV API NATIONAL CONGRESS               TALKS
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Gastrointestinal parasite diversity in an endangered primate, Procolobus gordonorum, living in 
contrasting habitats

Barelli Claudia1,2, Rovero Francesco2,3, Hauffe Heidi C.1

1 Department of Biodiversity and Molecular Ecology, Research and Innovation Centre, Fondazione E. 
Mach, San Michele all’Adige, Trento, Italy. 
2 MUSE – Science Museum, Tropical Biodiversity Section, Trento, Italy.
3 Department of Biology, University of Florence, Florence, Italy.

Gastrointestinal parasites (mainly helminths) inhabiting the mammalian gut influence the host 
immune system and health. Helminth infections have been amply studied in both humans and non-
human animals, but relatively rarely within a conservation framework. The Udzungwa red colobus 
monkey (Procolobus gordonorum) is an endangered endemic primate species living in the Udzungwa 
Mountains of Tanzania, and is highly sensitive to human disturbance. We investigated whether 
habitat type is associated with helminth diversity. Using standard flotation and sedimentation 
techniques, we analyzed 251 faecal samples belonging to 25 social groups from four different forest 
blocks within the Udzungwa Mountains. Five parasitic helminth taxa were recovered from Udzungwa 
red colobus, including Trichuris sp., Strongyloides fulleborni, S. stercoralis, a strongylid nematode and 
Colobenterobius sp. We used Generalized Linear Mixed Models to explore the contribution of habitat 
type, altitude and faecal glucocorticoid levels (as biomarkers of stress) in predicting gut parasite 
variation. Although some parasites (e.g., Trichuris sp.) infected more than 50% of individuals, others 
(e.g., Colobenterobius sp.) infected less than 3%, both parasite richness and prevalence did not differ 
significantly across forests, even when controlling for seasonality. Stress hormone levels also did 
not predict variation in parasite richness, while altitude could explain it, resulting in lower richness 
at lower altitudes. Because human activities causing disturbance are concentrated mainly at lower 
altitudes, we suggest that the protection of primate forest habitat preserves natural diversity at both 
macro- and micro-scales, and that the importance of the latter should not be underestimated. 
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Context effects in capuchin monkeys (Sapajus spp.): an empirical study on decoy effect and the role 
of time pressure

Boschetti Chiara1, Marini Marco2, Gastaldi Serena3, Addessi Elsa3, Paglieri Fabio4

1 Roma Tre University. 

2 Sapienza University of Rome.
3 Unit of Cognitive Primatology, Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale 
delle Ricerche, Rome, Italy.
4 Goal-Oriented Agents Lab, Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale 
delle Ricerche, Rome, Italy.

In humans, many studies on multialternative decision making show that the addition of an 
asymmetrical dominated option (decoy) to a choice set causes a change in the choice probabilities of 
the pre-existing options. This effect is known as the “decoy effect” and can either shift the preference 
towards the option that clearly dominates the decoy (attraction effect) or shift the preference towards 
the option that does not dominate the decoy (repulsion effect). Both types of decoy effects violate 
rational choice theory axioms and suggest dynamic processes of preference formation, in which 
the value of each alternative is not determined a priori, but it is instead constructed by comparing 
options during the decision process. The decoy effect has been largely explored in humans and other 
taxa but studies on non-human primates are still scarce. We investigated the occurrence of decoy 
effects in 14 capuchin monkeys in a value-based food choice task and, for the first time in non-human 
animals, we tested the impact of time pressure on multialternative decision making. We assessed 
each subject’s binary food preferences and then implemented ternary choices involving a decoy 
based on each monkey’s preferences in binary choices. We administered two decoy conditions, with 
and without time pressure, to explore whether decoy effects require time-consuming comparative 
processes among available alternatives. Capuchins exhibited an attraction effect with decoys 
targeting their favourite food, but this effect disappeared when a time pressure was imposed, as in 
humans. Moreover, capuchins showed a repulsion effect with decoys targeting a less-preferred food, 
possibly due to the larger distance between decoy and target in the attribute space. Taken together, 
these results provide valuable insights on the evolutionary roots of comparative decision making and 
could open the way to investigate the type of cognitive processes used by non-human primates in 
multialternative choices.
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Look there! Factors affecting attention to social stimuli in tufted capuchin monkeys

Carducci Paola1, Schino Gabriele1, Truppa Valentina1

1 Institute of Cognitive Sciences and Technologies, National Research Council (CNR), Rome, Italy.

Attentional mechanisms enable animals to focus on specific aspects of the environment and are crucial 
for survival and reproductive success. We measured attention allocation towards different stimuli 
using the dot probe task, in which shorter response times indicate greater attention. We evaluated 
how capuchin monkeys (Sapajus spp., N=10) responded to a dot probe presented immediately after 
different social stimuli. Pairs of images of unfamiliar conspecifics (presented for either 250 or 1000 
ms) were used as stimuli: a male versus a female or two individuals engaged in grooming versus two 
individuals not engaged in grooming (nongrooming). With shorter image exposures, capuchins biased 
their attention towards images of unfamiliar males compared to females, and did not show any bias 
towards images of grooming compared to nongrooming. With longer image exposures the two sexes 
responded differently to social stimuli: females allocated more attention to images of unfamiliar 
females compared to images of males, while males did not show any difference; males allocated 
more attention to images of grooming compared to nongrooming, while females did not show any 
difference. We suggest shorter response times with image exposures of 250 ms are the result of an 
immediate and automatic response to emotionally charged stimuli, while shorter response times 
with image exposures of 1000 ms reflect a greater interest toward the social stimuli.

XXIV API NATIONAL CONGRESS               TALKS
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The interplay between ecological and anthropogenic factors: a longitudinal study on gastrointestinal 
parasites in a social group of wild Macaca maura.

Petracchini Sara1, Albani Alessandro1, 2, Amanti Elena 1, Wahid Isra3, De Liberato Claudio4, Putu Oka 
Ngakan 5, Carosi Monica1

1 Department of Sciences, Roma Tre University, Viale Guglielmo Marconi 446, 00146 Rome, Italy. 
2 The Royal Society for the Protection of Birds, at Gola Rainforest Conservation Limited by Guarantee, 
164 Dama Rd, Kenema 1291, Sierra Leone.
3 Department of Parasitology, Faculty of Medicine, Hasanuddin University, Jalan Perintis Kemerdekaan 
Km. 10, Makassar 90245, Sulawesi, Indonesia.
4 Experimental Zooprophylactic Institute for the Regions of Lazio and Tuscany “M. Aleandri”, Via Appia 
Nuova 1411, 00178 Rome, Italy.
5 Laboratory of Conservation Biology and Ecoturism, Faculty of Forestry, Hasanuddin University, Jalan 
Perintis Kemerdekaan Km. 10, Makassar 90245, Sulawesi, Indonesia.

The ecological role of gastrointestinal parasites is an emergent topic in primate conservation biology 
due to its significant impact on the fitness and sustainability of threatened populations. Population 
size and dynamics (i.e. immigration), interactions with humans and time spent on the ground by 
hosts, especially in feeding activities, may affect parasite richness and prevalence, particularly 
for parasites with the faecal-oral transmission. In Bantimurung Bulusaraung National Park (South 
Sulawesi, Indonesia), we monitored nematode and protozoa infections over three years in one social 
group of moor macaques (245 stools, 27 adults) experiencing natural dispersal events. Over the 
years, we assisted in a growing indirect interaction between macaques and humans including eating 
food tossed by motorists on a road, bisecting the group home range, and foraging in trash pits. The 
time spent on the road increased at the expense of that spent on the forest ground. Overall, parasite 
richness had a significant increase in the last year of collection, and eight out of 14 parasite taxa were 
found to be shared with South Sulawesi human populations. We found a significant rise in prevalence 
of two Protozoans (e.g. Balantidium coli: from 25% to 67%; Chilomastix mesnili: from 8% to 75%) 
whereas the prevalence of Trichuris decreased (from 83% to 4%). Remarkably, new protozoan taxa 
with high prevalence were detected in the third year only (e.g. Endolimax nana 96%, Entamoeba 
histolytica/dispar 58% and Isospora sp. 71%). It cannot be excluded that the new protozoan taxa 
could be transmitted by either natural immigration events, but also via human contacts, which 
emphasises the use of gastrointestinal parasites as a critical tool in the infection risk assessment of 
threatened primate populations.                          
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Deep learning as a tool to study facial gestures across primates

Carugati Filippo1, Friard Olivier 1, Protopapa Elisa1, De Gregorio Chiara1, Valente Daria1, Torti Valeria1, 
Raimondi Teresa 1, Giacoma Cristina1, Gamba Marco1

1 University of Turin, Turin, Italy.

The rising interest in primates’ multimodal communication has recently highlighted some 
inconsistencies in the methodological approaches applied to the study of different communicative 
modalities. Facial gestures have been generally investigated through a qualitative approach, focusing 
on the anatomical components of facial movements (e.g., the AnimalFACS) or their emotional 
valence, but a methodology based on accurate automatic detection is still lacking. Moreover, the 
current techniques require manual and operator-controlled analysis in all their steps, which can be 
time-consuming and prone to human errors. Here we evaluate the application of a straight-on-the-
edge methodology of movement detection in the framework of facial gestures. We show how deep 
learning algorithms may extract parameters on primates’ facial gestures, using a lemur (Indri indri) as 
a model species. Training a neural network on the software DeepLabCut, we defined a model able to 
recognize, from raw video inputs, a custom set of key points designed to mark the primary muscles 
involved in facial gestures. By extracting the coordinates of each key point, this methodology allows 
for defining the facial configuration quantitatively. We expressed variations in facial gestures as 
distances between each pair of points - for every video frame. The output can be examined by applying 
unsupervised techniques, such as cluster analysis, grouping the different configurations to identify 
the main facial gestures. By comparing a qualitative classification derived from visual inspection of 
video recordings, we evaluated the proficiency of this new approach in capturing the variability of 
facial gestures in the indris. The application of deep learning algorithms can help describe the facial 
movements of a primate species and dramatically reduce the time required for the analysis of video 
data, contributing to paving the path toward automatic recognition of primate facial gestures.

XXIV API NATIONAL CONGRESS               TALKS
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Yawn contagion in chimpanzees: a meta-analysis

Caselli Marta1, Cordoni Giada1, Demuru Elisa2,3, Mulot Baptiste4, Guery Jean-Pascal5, Gillespie Lisa6, 
Norscia Ivan1

1 Department of Life Sciences and Systems Biology, University of Torino, Torino, Italy.
2 Dynamique Du Langage, CNRS-UMR 5596, University Lyon 2, Lyon, France.
3 Equipe de Neuro-Ethologie Sensorielle, ENES/CRNL, CNRS-UMR 5292, Inserm UMR S1028, University 
of Lyon/Saint-Etienne, Saint-Etienne, France.
4 ZooParc de Beauval & Beauval Nature, Saint Aignan, France.
5 La Vallée des Singes, Romagne, France.
6 Twycross Zoo, Little Orton, UK.

Yawn contagion (YC) - a phenomenon that occurs when an individual yawns in response to the yawn 
of another individual (trigger) - is linked to interindividual coordination, synchronization, and possibly 
emotional contagion. The presence of YC in chimpanzees has been reported in several studies, but 
the literature provides a fragmented picture of the factors that can influence the phenomenon. In 
particular, a meta-analysis was never carried out to understand what individual (e.g., age, sex) and 
social factors (e.g., social bonds, familiarity) can modulate yawn contagion in chimpanzees. In 2020-
2022 we collected all occurrences data on yawning on three captive chimpanzee groups housed at 
ZooParc de Beauval, France (N=16), Twycross Zoo, UK (N=11) and La Vallée des Singes, France (N=6). 
The first analyses (GLMM) confirmed that YC is present at the population level. Moreover, we found that 
the number of triggering yawns, sex and group identity influenced the likelihood of yawn contagion, 
although not all variables had the same effect reported in previous studies on chimpanzees, and that 
has been described for yawn contagion in humans and bonobos. Hence, this research underlines the 
importance of cross-group comparisons to understand whether a phenomenon (in this case, yawn 
contagion) is present at the population level or just the idiosyncrasy of one group. Finally, it is crucial 
to fully comprehend the factors that modulate a phenomenon for cross-species comparisons and 
draw convincing evolutionary scenarios. 

XXIV API NATIONAL CONGRESS               TALKS
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An ethological study of reciprocity and cooperative behaviours in a captive group of Saguinus 
oedipus

Cherubini Carla1, Di Giovanni Massimiliano2, Schino Gabriele3

1 Dipartimento di Scienze Chimiche, della Vita e della Sostenibilità Ambientale, University of Parma, 
Parma, Italy.
2 Fondazione Bioparco, Rome, Italy.
3 Istituto di Scienze e Tecnologie della Cognizione, CNR, Rome, Italy.

A propensity for helping others is a trait shared by many animal species. In order to be adaptive, 
cooperation must be directed towards specific individuals, such as more cooperative partners or 
kin. Despite extensive investigations, there are still open questions regarding the forms in which 
reciprocity occurs. This study aimed to investigate the role of reciprocity in influencing the distribution 
of cooperative behaviours in Saguinus oedipus, a species whose social groups are characterised 
by high relatedness and interdependence between group members. We conducted 400 hours of 
observations on grooming and food transfers among the eight members of a cotton-top tamarin 
colony housed at the Bioparco of Rome. We tested two decision models underlying reciprocity, 
the temporal relationships between cooperative events and partner choice based on the received 
benefits. Receiving grooming increased the probability of returning grooming immediately. Tamarins 
did not groom preferentially those individuals that, in the long term, groomed them most but 
transferred more food to those individuals from which they received more food. These results show 
that cotton-top tamarins direct high-cost cooperative acts (food transfers) towards more cooperative 
partners, suggesting the presence of stable cooperative relationship      and emotionally mediated 
reciprocity. On the other hand, the low-cost grooming behaviour was exchanged in the short term 
according to a process of partner control. 
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The role of energy budget manipulation on risk preferences in two colonies of tufted capuchin 
monkeys (Sapajus spp.)

Ciacci Filippo1,2, Mayerhoff Stella3, Gastaldi Serena1, De Petrillo Francesca4, Brosnan Sarah3, Addessi 
Elsa1

1 Unit of Cognitive Primatology and Primate Center, Institute of Cognitive Sciences and Technologies, 
CNR, Rome, Italy.
2 Università di Bologna “Alma Mater Studiorum’’, Bologna, Italy.
3 Center for Behavioral Neuroscience, Georgia State University, USA.
4 Department of Psychology, Newcastle University, UK.

Decisions made under risk may depend on the individual’s energy budget. The Risk-Sensitivity Theory 
proposes that individuals should prefer a constant option in a positive energy state, whereas in a 
negative energy state, they should prefer a risky option. This hypothesis works well for small-bodied 
animals but apparently not for larger-bodied species. The abundance/risk hypothesis proposes instead 
that larger animals should be more risk-prone when the quality of their diet exceeds their nutritional 
requirements. We tested the role of energy budget on decision making under risk by presenting 22 
captive capuchins belonging to two colonies (ISTC: N=12, GSU: N=10) with a risky decision-making 
task in two conditions: (i) low-energy state and (ii) high-energy state. Capuchins received a series of 
choices between a constant, “safe” option (four food items) and a variable, “risky” option (one or 
seven food items with a 50% probability). In the low-energy state condition, capuchins were tested 
before receiving their main meal, whereas, in the high-energy state condition, they were tested after 
receiving a high-caloric meal. A random-effects logistic regression with robust standard errors showed 
no significant differences between conditions in both colonies, suggesting that risk preferences were 
not affected by the energy state. However, we did find differences between colonies in general 
response to risky choices. In particular, GSU capuchins chose a risky option more often after selecting 
a safe option than a risky option, whereas this was not the case for the ISTC capuchins. Moreover, in 
the ISTC colony, males were more risk-prone than females in both conditions. We will discuss how 
differences in individual characteristics and management conditions may have impacted our findings 
and their significance for research on risky decision-making across laboratories.
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Chaos in the canopy: non-linear phenomena occurring in the song of the indri (Indri indri)

Cristiano Walter1, Raimondi Teresa1, Valente Daria1, De Gregorio Chiara1, Torti Valeria1, Giacoma 
Cristina1, Gamba Marco1

1 Dipartimento di Scienze della Vita e Biologia dei Sistemi, Università degli Studi di Torino, Via 
Accademia Albertina, 13 10123 – Torino, IT.

Non-linear phenomena (NLP) in animal vocalizations arise from irregularities in the oscillation of the 
vocal folds, which are considered highly non-linear systems. Physical constraints may play a role in NLP 
emission, although previous studies suggested different explanations for the adaptive significance of 
these features. The occurrence of NLP may reflect the emotional state of the emitter and may be 
associated with the context of emission, e.g., antipredatory or individual characteristics (i.e. age, sex, 
reproductive status). The indri (Indri indri) inhabits the rainforests of Eastern Madagascar and exhibits 
a unique vocal repertoire that shows different kinds of NLP, i.e., deterministic chaos, subharmonics, 
and frequency jumps. The most distinctive vocalization of this species is the loud song that family 
groups emit daily to advertise their presence to conspecifics at long distances. The song starts with 
harsh sounds and follows as harmonic frequency-modulated units. We investigated the occurrence 
of NLP within the frequency-modulated part of the indri song at the individual level. Specifically, we 
counted the total occurrence of NLP within 105 songs emitted by 28 individuals of 7 indri groups. We 
also tested whether nonlinearities may be associated with individual characteristics of the emitter 
(i.e., sex, age), song duration, and seasonality. We found that the longer the song duration, the higher 
the number of NLP. We found no correlation between sex, age, and season and the emission of NLP. 
Our results suggest that NLP might result from the vocal fatigue needed for sustaining loud calls over 
time rather than be associated with individual characteristics and do not support, at least in full, 
adaptive explanations. This study is the first attempt to investigate NLP within the vocal repertoire 
of indris and to provide potential explanations for such features arising within the harmonic, longer 
part of their song.
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Do Capuchin Monkeys (Sapajus spp.) Show The Selective-value Effect? 

D’Onofrio Alessandra1,2, Gastaldi Serena2, Addessi Elsa2 

1 Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale delle Ricerche, Rome, 
Italy. 
2 Dipartimento di Biologia Ambientale, Università La Sapienza di Roma, Rome, Italy. 

Animals commonly make foraging decisions, such as which patch to choose or which food to consume. 
The Optimal Foraging Theory is a widely known model according to which, during foraging, animals 
should make rational choices to maximize energy gains. However, non-human animals, like humans, 
often perform irrational choices. The Selective-Value effect is the lack of preference for an option 
consisting of one highly-preferred item plus one less-preferred item, compared to a single highly-
preferred item. Several studies have explored the occurrence of the Selective-Value effect in non-
human species, but with contrasting results. We investigated the occurrence of the Selective-Value 
effect in 12 capuchin monkeys. In a preliminary phase, we selected a highly-preferred food, a low-
preferred food, and a very-low preferred food. Then, we presented capuchins with a series of binary 
food choices in four experimental conditions: (1)  monkeys chose between a mixture of one unit of the 
highly-preferred food plus one unit of the low-preferred food and a single unit of the highly-preferred 
food with a 10-s intertrial interval; (2) the second condition replicated the previous one but with a 
30-s intertrial interval; (3) monkeys chose between a mixture of one unit of the highly-preferred food 
plus one unit of the very-low-preferred food versus a single unit of the highly-preferred food with 
a 10-s intertrial interval; (4) the fourth condition replicated the third one, but with a 30-s intertrial 
interval. Capuchins performed rational choices, as they always preferred the mixture over the single 
option. However, according with previous findings in other species, both the food preference and the 
intertrial interval modulated the preference for the mixture, in that capuchins selected the mixture 
significantly more often with a long rather than a short intertrial interval and when presented with 
the low-preferred food rather than with the very-low preferred food. 
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Categorical rhythms are shared between indris’ songs and human music

De Gregorio Chiara1, Valente Daria1, Raimondi Teresa1, Torti Valeria1, Miaretsoa Longondraza1,2, 
Friard Olivier1, Giacoma Cristina1, Ravignani Andrea3, Gamba Marco1

1 Department of Life Sciences and Systems Biology, University of Turin, Turin, Italy.
2 Groupe d’Etude et de Recherche sur les Primates de Madagascar (GERP), Antananarivo, Madagascar.
3 Comparative Bioacoustics Group, Max Planck Institute for Psycholinguistics, Nijmegen, The 
Netherlands.

Music is a common, widespread behaviour in humans. Despite its preponderance in our lives, the 
existence of music is biologically puzzling, as the selective advantage of musicality in humans is highly 
debated. Despite the great diversity that characterise human musical behaviours, human music 
exhibits a few ‘rhythmic universals’, and rhythmic categories, consisting in the relative and clustered 
timing of intervals, are one of these. Interestingly, some songbirds have, and may have evolved 
convergently, these peculiar rhythms but, to date, categorical rhythms have never been found in 
non-human primates or mammals. We aimed to understand if the songs of a critically endangered 
primate exhibit categorical rhythms, similarly to those found in human music. For 12 years we recorded 
songs of 39 wild Indri indri in Madagascar, and we tested if their vocal behaviour is characterised by 
temporal intervals related by small integer ratios. We found that individual contributions of group 
songs show two rhythmic categories: isochrony, similar to the sound of a metronome, and a 1:2 
ratio, which is a fundamentally small integer ratio. We showed that complex rhythm categories are 
not, among mammals, unique to humans and this is the first empirical evidence that other mammals 
spontaneously produce categorical, flexible, and music- like rhythms. As in songbirds, isochrony and 
rhythmic categories in indris may facilitate song coordination, processing, and potentially learning.
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Olfactory communication in wild and captive bonobos

Demuru Elisa1,2, Cornec Clément2, Neel Lindsay2, Lanfrey Aourell2, Levréro Florence2

1 Dynamique Du Langage, CNRS-UMR 5596, University Lyon 2, Lyon, France.
2 Equipe de Neuro-Ethologie Sensorielle, ENES/CRNL, CNRS-UMR 5292, Inserm UMR S1028, University 
of Saint-Etienne, Saint-Etienne, France.

Olfactory communication in Old-World monkeys and great apes has been overlooked for decades as 
these groups were considered microsmatic, possessing a poorly developed sense of smell. In contrast, 
the importance of body odours has been repeatedly demonstrated in humans, notably for mate choice. 
A recent study showed that all four great apes species frequently use smell in various contexts. Here, 
we propose to focus on the olfactory behaviour of bonobos Pan paniscus both in situ (Nkala, DR of 
Congo) and in captivity (La Vallée des Singes, France). All sniffing behaviours were collected using  the 
all occurrences sampling method. For the first time, our results show that olfaction is ubiquitous in the 
bonobo’s life in situ, namely by investigating food items, substrates, their own body and conspecifics. 
To further investigate the social functions of sniffing behaviours directed towards conspecifics, we 
focused on captive bonobos. We found that females - especially reproductive females - represent 
the target of olfactory behaviours significantly more than males and immature bonobos. Moreover, 
our data show that only reproductive females are sniffed in the anogenital area and that, most of 
the time, this behaviour occurs when they are in the maximum swelling phase. As a whole, our data 
support the hypothesis that olfaction in bonobos may be substantial in exploring their physical and 
social environment, especially within the context of reproduction and socio-sexuality. 
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Yawn contagion in a group of bonobos (pan paniscus): experimental and observational approach

De Vittoris Sara1, Demuru Elisa2,3, Caselli Marta1, Gillespie Lisa4, Norscia Ivan1

1 Department of Life Sciences and Systems Biology, University of Torino, Torino, Italy.
2 Dynamique Du Langage, CNRS-UMR 5596, Université Lyon 2, Lyon, France.
3 Equipe de Neuro-Ethologie Sensorielle, ENES/CRNL, CNRS-UMR 5292, Inserm UMR S1028, University 
of Lyon/Saint-Etienne, Saint-Etienne, France.
4 Twycross Zoo, Little Orton, UK.

Yawning has proven to be contagious in several species, i.e. its perception elicits a similar pattern in 
the observer. Depending on the species, the functions of yawn contagion (YC) have been related to 
coordination, synchronisation or, possibly, emotional contagion. YC has been shown in bonobos in 
two observational and one experimental study (out of two). These studies found mixed results on the 
individual and social variables shaping YC in this species. However, the impact of the methodology 
approach has never been investigated. To verify whether different methodologies (experimental/
observational) could lead to different results and at the same time provide more information on 
YC modulating factors, in 2021-2022, we carried out both ethological, naturalistic observations and 
experimental tests on bonobos. Specifically, we considered 13 bonobos housed at the Twycross Zoo 
(UK). We recorded yawns and affiliative behaviours in the naturalistic setting by the all occurrences 
sampling method to establish social bonds. In the experimental setting, we exposed bonobos to 
videos of familiar or stranger subjects yawning or displaying mouth movements (control). The results 
show that YC is present in both settings, but the modulating factors change: the experimental results 
show a decrease in YC along with age, whereas the observational results show an opposite trend. 
Moreover, familiarity is different in the two settings because in-group members (shown on video) 
seem to elicit more yawns than less familiar subjects but not in a consistent way. Overall, this study 
confirms that bonobos show YC, and it highlights the importance of using and taking into account 
different methodologies to understand the factors modulating YC and interpret results.
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Massive LINE-1 retrotransposon enrichment in Platyrrhini, (Primates) and its
significance for the genome evolution

Milioto Vanessa1, Ceraulo Simona1, Perelman Polina2, Dumas Francesca1

1 Dipartimento di Scienze e Tecnologie Biologiche Chimiche e Farmaceutiche "STeBiCeF"
Università degli Studi di Palermo, 90126- 90128 Palermo, Italy.
2 Institute of Molecular and Cellular Biology, SB RAS, Novosibirsk, 630090, Russia.

We applied LINE-1 (Long Interspersed Nuclear Elements) probes using fluorescence in situ hybridisation 
(FISH) onto chromosomes of two Cebid species of New World monkeys, Cebus apella and Cebus 
capucinus, in order to test whether LINE-1 is involved in their genome plasticity and evolution. 
We found LINE-1 signals at the centromere position and along chromosome arms but with some 
differences in the species investigated. From a phylogenetic perspective, we analysed the pattern 
of LINE-1 distribution considering human chromosomal homologies and the C-banding pattern. In a 
broader perspective, our data have been also compared with previous results obtained from other 
Platyrrhini species. Our data analysis indicates that LINE-1 centromeric expansions and accumulation 
presumably arose in the common Platyrrhini ancestor and that LINE-1 presence at the junction of 
human chromosome associations is presumably linked to interchromosomal rearrangements. This 
distribution led us to hypothesise that LINE 1 sequences may have a role not just in the centromere 
architecture but also in the karyotype organisation and evolution of Platyrrhini.
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Ethics of human to nonhuman interactions: scientific faults and care responsabilities
 
Ferrero Mariangela1

 
1 Psychologist, Psychotherapist, Coordinator of the Animal bioethic Work Group at “Ordine degli 
Psicologi” of the Piedmont Region.
 
Ethical interaction considers the “other”, whether human animal or not, as a moral subject, bearer of 
relationships. Evolutionary roots of morality, cooperation, empathy and justice are likely to bridge our 
and other animal species, particularly nonhuman primates. Cooperation and what I call "capacitive 
relationship" occur both at an intraspecific and interspecific level. We have this knowledge, we 
made other animals pay high prices for many of our acquisitions, but a big gap in "knowledge 
translation" continues to characterize our interactions with them. If we look at them claiming mere 
scientific objectivity, not considering their intellectual, affective and relational complexity, we risk to 
misinterpret their essence dramatically. The otherness of the moral subject can only reveal itself to a 
scientifically ethical and participatory gaze, including the analysis of our interaction with him/her as 
well. Many holding facilities declare to apply a "hands-off" policy, which is however often understood 
and discussed in different ways. Even the values of humans to nonhumans interaction are variously 
interpreted and the enrichments, especially if specialized, can be considered as a refinement rather 
than a necessity. Providing adequate captive assistance to such complex species, psychologically and 
socially so similar to us, doesn’t only mean to guarantee "decent survival without stereotypies”, but 
also to convey emotional, intellectual, creative experiences, knowledge acquisition, self-realization 
and the chance of a positive challenge. In captivity our interactions/interferences become beneficial, 
when responsible and aimed at pursuing the “other’s” interest. We need to acquire knowledge of 
each species, group and subject, with his/her personality, history and needs, to acquire professional 
experience and what I define as "scientific empathy". What has been outlined so far represents the 
basis for the psychorelational specialized enrichment PME, experimented with good results both 
internationally and in Italy, and should guide all interactions and interventions aimed at captive 
nonhuman primates.
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“Hot-hand bias” and “gambler’s fallacy” in tufted capuchin monkeys (Sapajus spp.)

Franciosa Sara1,2, Gastaldi Serena2, Addessi Elsa2

1 Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale delle Ricerche, Rome, Italy.
2 Dipartimento di Biologia e Biotecnologie “Charles Darwin”, Università Sapienza di Roma, Rome, Italy.

Many studies have focused on gambling and its associated cognitive biases in humans. The two most 
investigated biases related to probabilistic choices are the “gambler’s fallacy” and the “hot-hand 
bias”. These biases are based on the gamblers’ conviction that winning depends on their behaviour. 
In the “gambler’s fallacy”, the player believes that the winning probability increases after a losing 
game. In contrast, in the “hot-hand bias”, the player expects to win with a higher probability after a 
winning game. Studying these strategies in nonhuman primates is important to prove an evolutionary 
function of gambling biases eventually. Indeed, these strategies in probabilistic choices may be 
associated with the ecology of the environment in which a certain species has evolved. This study 
aimed to investigate, for the first time, if “hot-hand bias” or “gambler’s fallacy” are at stake during 
probabilistic choices in tufted capuchin monkeys (Sapajus spp.). Twelve captive tufted capuchins were 
tested by individually presenting them with a binary choice task in five experimental conditions. After 
an always winning first trial, every condition was defined through the probability that the winning 
choice was the same as in the previous trial (0.9, 0.7, 0.5. 0.3, and 0.1, respectively). Capuchins 
proved to understand the experimental contingencies associated with the different conditions, as 
shown by the significant decrease of switching behaviour across sessions only when switching was 
least advantageous (i.e., in the conditions 0.5, 0.7 and 0.9). Moreover, regardless of the condition, 
capuchins preferentially showed the “hot-hand bias” rather than the “gambler’s fallacy”, and the 
difference between the two strategies was more evident in those conditions with a high probability 
of winning again after a previous winning choice (i.e., 0.7 and 0.9). This finding could be explained by 
the clumpiness of resources that characterizes capuchins’ foraging environments.  
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Yawn contagion goes wild: first evidence in a free-ranging monkey species

Gallo Alessandro1,2, Zanoli Anna1, Caselli Marta1, Palagi Elisabetta3,4     , Norscia Ivan1,3 

1 Department of Life Sciences and Systems Biology, University of Torino, Via Accademia Albertina 13, 
10123 Torino (Italy).
2 CNRS, EthoS (Éthologie animale et humaine), University of Rennes, Normandie University, UMR 
6552, 35000 Rennes, France.
3 Natural History Museum, University of Pisa, Via Roma 79, 56011 Calci (Pisa, Italy).
4 Unit of Ethology, Department of Biology, University of Pisa, Via Alessandro Volta 6, 56126 Pisa (Italy).

Yawn contagion occurs when an individual (responder) yawns after perceiving the yawn of another 
individual (trigger). This phenomenon has been found mostly in highly social species, and it can 
be influenced by environmental/social contexts and individual factors (e.g., familiarity between 
subjects, sex of both triggers and responders). Although its functions are not yet fully understood, 
yawn contagion      seems to have a communicative function that promotes coordination between 
individuals of a social group. Here we provide the first evidence of yawn contagion in a wild monkey 
species, the gelada (Theropithecus gelada). This species is endemic to Ethiopia and is organized in 
a multilevel social system in which several core units (basic level) share the home range and whose 
aggregation forms the upper levels of the system (teams, bands). Our study population from Kundi 
plateau (Ethiopia) found that geladas yawned more after perceiving a triggering yawn emitted by 
a conspecific, without being influenced by any factors that probably affect yawn detectability (i.e. 
yawn type, presence/absence of vocalized yawns). Moreover, the sex of the trigger did not determine 
a different probability of contagion, being that both males and females are similarly powerful 
as yawn triggers. Instead, the sex of responders and the group membership significantly shaped 
the phenomenon. We found that males were more affected by yawn contagion and that among 
individuals belonging to different groups, the contagion was more likely to occur. Since males have a 
substantial role in coordinating the group’s activities, our findings suggest that in geladas’ multilevel 
social system, yawning contagion may have a communicative function that acts on a multilayer scale 
to promote inter-group synchronization. 
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Acoustic cues to individual identity in long- and short-distance nonhuman primate calls 

Gamba Marco1 

1 Department of Life Sciences and Systems Biology, University of Turin.
 
Non-verbal individual differences in our speech play a critical role in many aspects of our social life. 
For example, think of our interactions with a partner or recognising a family member on the phone. 
These differences are related to our habits or communication style and can be determined by subtle 
anatomical aspects. These include, for example, the characteristics of the vocal tract and the length 
of the vocal folds. What are we able to demonstrate about non-human primates in this respect? 
Which features are informative for the recognition of individuals when considered in the light of 
intra-individual variability? This contribution will attempt to answer the above questions by analysing 
studies on lemurs, gibbons and orangutans. I observed that the encoding of individual information is 
sometimes particularly evident in signal features that propagate optimally depending on the receiver's 
distance. This evidence indicates that the factors that played a role in the evolution of vocalisations 
across different species are potentially different but acted similarly depending on the distance from 
the deputed receiver(s). Fundamental frequency and temporal parameters are cues to the emitter's 
identity when we consider long-distance signals, while vocal tract resonance frequencies (also called 
formants) are more informative when considering short-distance vocalisations. These findings agree 
with the idea that animals tend to use low-pitched calls when communicating relatively close to the 
ground not only for maximization of the transmission distance but also to increase the encoding of 
size-related information in their vocalization. However, for the long-distance calls, usually given while 
perching higher in the forest, the habitat is critical in determining how far the sound will transmit. 
Therefore, temporal parameters and fundamental frequency would be more informative of the 
individual identity of the emitter when at a long distance.
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Moor macaque (Macaca maura) sexual signalling and the female dilemma

Germani Lavinia1, Heistermann Michael2, Putu Oka Ngakan3, Carosi Monica1 

1 Department of Sciences, Roma Tre University, Rome, Italy. 
2 Endocrinology Laboratory, German Primate Center, Leibniz Institute for Primate Research, Göttingen, 
Germany.
3 Faculty of Forestry, Hasanuddin University, Makassar, Indonesia.

Among primates, females may advertise their fertility through various signals and cues. Honest 
signals of ovulation may serve the female by granting direct/indirect benefits deriving from paternity 
concentration. In contrast, less honest signals may serve the female by weakening the effects of 
male-male competition allowing paternity confusion (e.g., to reduce infanticide risk). Multimale 
multifemale group-living species show a diverse and still debated assortment of visual, behavioural 
and chemical signals/cues, whose presence, overlap and reliability seem to be affected by socio-
ecological factors. We contributed to the debate by investigating the sexual signalling of 13 female 
(53 cycles) moor macaques (Bantimurung Bulusaraung National Park, Sulawesi, Indonesia), a non-
seasonally breeding and socially tolerant species with extreme sexual dimorphism and the presence 
of an exaggerated visual signal, i.e. anogenital sexual swelling. We used i) hormonal data to test 
the overall reliability of sexual swelling in advertising female fertility, ii) visual and photographic 
assessment to evaluate its graded nature and iii) behavioural data to evaluate the pattern of female 
proceptive behaviour and inferred chemical cues. We tested male responses to these fertility signals. 
Our results show that sexual swelling and female proceptive behaviour were overlapping and graded 
in time, whereas actual presence and male use of chemical cues were ambiguous. Although ovulation 
most likely occurred during maximum swelling (2-3 days before deflation), the long duration of 
maximum swelling (mean 8.7 days) would make the sexual swelling not a fully accurate signal of 
female fertility. Males sexually responded to the visual signal and monopolized females mostly (92%) 
during maximum swelling when, however, females were seen consorting with up to 3 males. In this 
species, the imperfect signalling and the presence of multiple partners support the hypothesis for 
the swelling to solve the “female dilemma” by allowing both paternity probabilistic assurance and 
confusion.
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Maromizaha New Protected Area: a long-term conservation project in northeastern Madagascar

Torti Valeria1, Gamba Marco1, Beccaro Gabriele1, Randrianarison Rose Marie2, Ratsimbazafy Jonah2, 
Giacoma Cristina1

1 University of Turin, Turin, Italy.
2 GERP, Antananarivo 101, Madagascar.

Biodiversity and environmental conservation are essential to preserve a natural hotspot like 
Madagascar, as well as to ensure well-being and prosperity among the local population. In the last 
18 years the University of Turin promoted research, education, capacity building, and training in the 
Alaotra-Mangoro Region (Madagascar), to preserve species and habitat integrity in the Ankeniheny-
Zahamena corridor. In 2010 UniTO and Parco Natura Viva, in partnership with GERP and other civil 
and private institutions, fostered the construction of the “Maromizaha Multipurpose Center”, with 
the financial support of the European Union (BIRD project). 
The Maromizaha Conservation project largely focus on engaging with local communities surrounding 
the protected area to ensure sustainable utilization of natural resources and protection of forest 
species. We are working together to alleviate poverty in the rural community, by creating income-
generating activities, thus reducing the human pressure on the forest. Thanks to the support of zoos, 
foundations and private/public organizations, we are running a long-term study, following the life 
histories of around 152 recognizable individuals in 30 family groups of 5 lemur species (Indri indri, 
Propithecus diadema, Varecia variegata editorum, Hapalemur griseus, Eulemur rubriventer) and 
monitoring forest habitat (camera traps, transects, Passive Acoustic Monitoring) of the Maromizaha 
NPA.  Accurate information on the demographic parameters driving lemur population dynamics are 
urgently needed to help decision-making regarding the conservation of this iconic species.
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Mimicry in object manipulation: the case of smartphones

Maglieri Veronica1, Zanoli Anna2, Giunchi Dimitri1, Riccobono Marco Germain1, Palagi Eliabetta1

1 Unit of Ethology, Department of Biology, University of Pisa. 
2 Department of Life Sciences and Systems Biology, University of Turin.

Today 83.89% of the world's population owns a smartphone. People regularly use these devices 
to call and text, surf the internet or go on social media. If on the one hand smartphones are useful 
to connect people who are spatially distant, on the other hand they can lead to social exclusion 
and addiction. Since Homo sapiens, like other primate species, is inclined to mimic others' actions, 
we investigated the presence of mimicry in the use of smartphones by gathering data on people 
during their ordinary daily activities. More than its simple handling (control condition), looking at 
and handling the device (experimental condition) was critical in eliciting a mimicry response in the 
observer. Most of the responses occurred within 30 seconds from the perception of the stimulus. 
Sex, age, and relationship quality between the interacting subjects did not influence the mimicry 
response that decreased during social meals. Due to the role of food as a tool in increasing social 
affiliation, it is possible that during communal eating, people engage in other forms of mimicry 
involving facial expressions and postures rather than object manipulation. We are now evaluating 
whether the number of subjects present in a social group can affect the sensitivity and the latency to 
mimicking others' actions involving such devices. 
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How much effort are you willing to commit to benefit others?

Mazza Alessandro1, Valvo Alessandro1, Mirlisenna Ilaria1, Dal Monte Olga1,2

1 Department of Psychology, University of Turin, Turin, Italy.
2 Department of Psychology, Yale University, New Haven, USA.

Primates’ evolutionary success can be attributed to the phylogenetically incisive development of 
specific cortical areas such as the prefrontal cortex, which underlies the most complex and advanced 
cognitive abilities. Among these, complex social behaviors such as cooperation, competition, 
hierarchy recognition, and prosociality are a pivotal feature of both human and non-human 
primates. Specifically, prosocial behavior has been targeted as a fundamental cognitive-behavioral 
ensemble for the success of primates’ evolution: in fact, humans and non-human primates have 
repeatedly been found to prefer sharing resources with another conspecific rather than keeping 
them for themselves, even when no benefit or punishment could explicitly arise from such decision. 
Despite this might appear counterintuitive, the primates’ natural tendency to facilitate others could 
emerge from the need to strengthen interpersonal bonds, critical for their wellbeing and survival. 
Although social decision-making processes have been extensively studied both in humans and in 
animals, the majority of studies in this field have provided resources to participants in a free-of-
charge way; but what happens if an individual has to struggle for these resources? How the brain 
computes and mediates this balance? Indeed, in real life, every prosocial choice comes with a certain 
amount of effort, whether cognitive or physical. In this study we used a naturalistic setting where 
the subjects had to choose whether to continue making a low or high cognitive effort - solving easy 
or hard mathematical expressions - to either benefit themselves or another person sitting in front of 
them. We recorded individuals’ choices and their cortical activity during decision-making. We found 
that subjects preferentially benefit others than themselves and that these decisions are mediated 
by different prefrontal activations. Our study could contribute to shed light on how interpersonal 
attitudes change according to contingent factors and how the most phylogenetically recent brain 
areas drive these behaviors.
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Yawning together: a study on social yawning in Indri
Daria Valente1....Ivan Norscia1 

1 Department of Life Sciences and Systems Biology, University of Torino.

Contagious yawning differs from spontaneous yawning in that it is induced by others’ yawns and 
it has been associated with inter-individual synchronisation, coordination and possibly emotional 
contagion. The presence of yawn contagion does not seem to follow a phylogenetic trend (not 
being consistently found in close taxa) but it seems to be more linked to the type of sociality (e.g., 
tolerance, group cohesion). From May to October 2018, we investigated the possible presence of 
yawn contagion and modulating factors in the wild lemur Indri indri (Maromizaha New Protected 
Area; montane rainforest in North-eastern Madagascar), which is characterised by advanced 
synchronisation abilities (e.g.  vocal coordination, cohesive movements). All groups were habituated, 
and all members were individually recognised. Their kinship relationships were known thanks to 
previous genetic analyses. Via the all-occurrences sampling method, we collected observational data 
on yawning bouts, social grooming, and inter-individual distance. We found that yawn contagion 
was present in indris, in contrast with a previous study on two other lemur species in which the 
phenomenon was not found by using video stimuli. In indris, yawn contagion was highest between 
individuals that exchanged grooming most frequently and were less distant from one another. Thus, 
it is not possible to disentangle social and spatial closeness as the possible drivers of yawn contagion.   
The emergence of yawn contagion in indris - possibly indicating a transmission of physiological states 
- is in line with the high degree of behavioural (motor and vocal) synchrony shown by the individuals 
of this species.  
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Primate adult play and tolerant societies: a comparative approach

Palagi Elisabetta1,2, Giunchi Dimitri1,2, Gamba Marco3, Burghardt Gordon M.4, Pellis Sergio M.5 

1 Department of Biology, Unit of Ethology, University of Pisa (Italy).
2 Natural History Museum, University of Pisa (Italy).
3 University of Turin, Department of Life Sciences and Systems Biology, Italy.
4 Departments of Psychology and Ecology & Evolutionary Biology, University of Tennessee (USA).
5 Department of Neuroscience, University of Lethbridge (Canada).

Different from play among immature animals, which has its main role in developing physical and 
socio-cognitive skills, play among adults can have immediate benefits. It can be strategically employed 
to achieve different goals depending on the social and environmental conditions in which the player 
acts. Adult-adult play is far more pervasive than previously thought and it seems to be a response 
to social necessity, which lies outside the play session itself. A comparative approach was used to 
explore potential factors influencing the distribution of adult play in primates. Data on 31 species 
of primates, from nine families, were extracted from the literature. Phylogenetic logistic regression 
analysis was used to investigate whether the likelihood of adult-adult social play was influenced 
by social structure, social tolerance, or sexual dimorphism after controlling for phylogenetic 
relatedness. We found no strong evidence for an effect of social structure and sexual dimorphism on 
the occurrence of social play. In contrast, our analysis showed that social play is mostly affected by 
social tolerance, with tolerant species having a significantly higher likelihood of playing than despotic 
or moderately despotic ones. This finding strongly supports the hypothesis that adult play can be a 
potent social tool when the relationships among individuals are fluid and need to be continuously 
negotiated because they are not formally codified and structured according to rank-rules. The next 
step will be to expand this “phylogenetic” approach to different human populations characterized by 
different customs, traditions and distribution of power in order to understand if the linkage between 
social tolerance and adult play can also have a cultural basis.  
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Emotions’ perception in bystander intervention: a behavioural analysis on humans involved in 
street fights in public spaces

Pallante Virginia1, Rosenkrantz Lindegaard Marie1,2,3

1 Netherlands Institute for the Study of Crime and Law Enforcement (NSCR), Amsterdam, The 
Netherlands.
2 Department of Sociology, University of Amsterdam, Amsterdam, The Netherlands.
3 Department of Sociology, University of Copenhagen, Copenhagen, Denmark.

Research methods based on real-life observations of humans through Close Circuit Television (CCTV) 
footage have been recently adopted in the research on bystanders’ interventions in emergency 
situations. This naturalistic approach to the study of human adult behaviour documented a strict 
similarity in how human and nonhuman primates remain close to victims in the aftermath of physical 
aggression and intervene by de-escalating violence, highlighting that bystanders play an active role 
in managing conflicts. Moreover, as for nonhuman primates, human bystanders’ interventions are 
influenced by the characteristics of the context, such as conflict intensity and the social relationship 
shared between consolers and victims. However, although decades of research in primatology 
provided extensive results on the role of emotions in conflict management social dynamics, little is 
known on how the expression of emotions affects bystanders’ motivation to intervene in humans. 
Here we conduct a video analysis on CCTV footage of street fights that took place in the city of 
Amsterdam, with the aim to explore the effect of distress expressed by the opponents in triggering 
third parties’ affiliation in the post-conflict context. For this purpose, we combined the ethological 
methods developed to study conflicts in nonhuman primates with a fixed effect panel design to 
evaluate whether the intervention is preceded by the observation of any behavioural cue indicating 
distress. Our findings have the potential to highlight whether bystanders decide to intervene based 
on the perception of the emotions expressed by the people who were recently involved in a conflict 
event or if they can sympathise with victims even in the absence of overt emotional indicators of 
distress. We argue that the understanding of human behaviour from an evolutionary perspective 
shall include the integration with theories and methodologies from ethology in order to support a 
behavioural universality across primates species.
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Tufted capuchin monkeys flexibly coordinate in a Snowdrift game

Panunzi Marta1,2, Addessi Elsa1, Schino Gabriele1

1 Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale delle Ricerche, Rome, Italy.
2 Università degli Studi Roma Tre, Dipartimento di Filosofia Comunicazione e Spettacolo, Italy.

Cooperative behaviours, though common in the animal world, constitute an evolutionary paradox, 
favouring the fitness of others at the expense of those who cooperate. Social dilemmas derived 
from Game Theory could represent a useful tool to analyze these behaviours and their underlying 
mechanisms. Our experiment investigated the ability of capuchin monkeys (Sapajus spp.) to overcome 
a conflict of interest when faced with a cooperative situation, simulating a Snowdrift game. We tested 
six pairs of capuchin monkeys in two experimental conditions: Snowdrift and Competition. Monkeys 
could pull a chain to move a "rotating blade" and obtain a reward while delivering a different reward to 
their partner. Acting first in the Snowdrift condition meant obtaining a smaller reward and delivering 
a larger reward to the partner. The opposite distribution of rewards occurred in the Competition 
condition. If none of the monkeys pulled within 30 s, none would obtain any reward. Subjects were 
later individually tested in a self-control task to verify whether this variable could be predictive of the 
subjects' choices. Our results revealed that capuchin monkeys successfully overcame the conflict of 
interest, coordinating to obtain rewards in 100% of the trials. Moreover, the subjects adapted their 
behaviour flexibly to the two experimental conditions by pulling later in the Snowdrift condition and 
earlier in the Competition condition. We also tested if dominance rank could affect the latencies to 
pull, but no significant effect was found. The results on individual self-control also had no effect on 
the subjects' choices. We observed a variety of behaviours but no alternation strategy based on cost-
benefit calculation. These results suggest that capuchin monkeys are able to coordinate to solve a 
conflict of interest, adopting different strategies without engaging in complex calculations.
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Stereotypic hair manipulation during social grooming in zoo-housed western chimpanzees (Pan 
troglodytes verus): a Social Network Analysis.

Pietrangeli Edoardo1, Ciaccia Pietro2, Carosi Monica1

1 Dipartimento di Scienze, Università Roma Tre, Viale G. Marconi 446, 00146 Rome, Italy.
2 Safari Ravenna, Via dei Tre Lati, 2x, 48125 Ravenna, Italy.

Stereotypies are abnormal repetitive behaviours expressed unvaryingly as a coping mechanism 
concerning sub-optimal living conditions typical of captive environments. Especially self-stimulating 
stereotypies may suggest past environmental paucities (e.g., improper early social environment) 
and/or present ones (e.g., adverse unavoidable stimuli/boredom). Here, in a group of zoo-housed 
chimpanzees coming from a long-living history in a private house, we report evidence of self-
directed stereotypies (i.e., hair-pulling; over-grooming) linked to social grooming, a primary prosocial 
behaviour in chimpanzees. Using a Social Network Analysis, which has never been applied to the 
study of stereotypies so far, we analysed the different social grooming contexts in which stereotypies 
were or were not expressed. Based on a pilot study, we first confirmed the initial hypothesis of 
stereotypy dependence on a social grooming context. More than 90% of the 189 bouts of recorded 
stereotypy occurred during or shortly after social grooming. Networks’ analysis showed that grooming 
partners differently affected the responses of stereotyping individuals, who performed most of the 
stereotypies when grooming with adults (especially with other stereotyping partners) as compared 
when grooming with the juvenile individual. Furthermore, asymmetry of grooming interactions 
showed stereotypies being more likely to be expressed when received grooming increased. We 
might envision three possible and non-exclusive causes to explain this pattern of stereotypy: (i) the 
strongly biased anthropic rearing and living experiences may have altered social competences (main 
original cause) and social stress may now play a key role in the observed behavioural abnormalities; 
(ii) grooming stimulations and/or the stereotypy of one grooming partner may function as facilitating 
factors, favouring the stereotypy (contingent cause); and (iii) actual conditions of unmanaged captive 
time/boredom (contingent cause). Encouragingly, a six-month enrichment program provided to the 
group halved the time spent in stereotypies, which showed to be still sensitive to environmental 
corrections.
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The Animal-Visitor Interaction Protocol (AVIP): first application to a ring-tailed lemur walk-in 
enclosure at Giardino Zoologico di Pistoia

Pollastri Ilaria1,2, Florio Daniela2,3, Ferrante Linda2, Bandoli Francesca4, Macchi Elisabetta5, Muzzo 
Alessia2, de Mori Barbara1,2

1 Department of Comparative Biomedicine and Food Science, University of Padua, Legnaro, PD, Italy.      
2 Ethics Laboratory for Veterinary Medicine, Conservation and Animal Welfare, University of Padua, 
Legnaro, PD, Italy.
3 Department of Veterinary Medical Science, University of Bologna, Ozzano dell’Emilia, BO, Italy
4 Giardino Zoologico di Pistoia, Pistoia, Italy; francesca.bandoli@zoodipistoia.it. 
5 Department of Veterinary Science, University of Turin, Grugliasco, TO, Italy.     

Animal-Visitor Interactions (AVIs) can provide zoo visitors with unique emotional experiences and help 
to foster a sense of connection to wildlife by increasing conservation mindedness and responsibility for 
animal welfare. Although walk-in enclosures with lemurs are among the most common AVIs offered 
by zoos, little research has focused on the overall impact of these activities. This study presents the 
first application of the Animal-Visitor Interaction Protocol (AVIP) to assess an AVI involving five ring-
tailed lemurs housed at Pistoia Zoo (Italy). The subjects were video-recorded over 20 days (August-
September 2018) before, during, and after the AVIs and during control observation sessions with no 
visitors. Behavioural data were collected using the continuous focal animal sampling method, and 
video recordings were analysed using BORIS v7.0.13. In addition, 41 faecal samples were collected and 
analysed to compare stress hormones between high and low visitor attendance periods. Behavioural 
and physiological data were then used to perform an Animal Welfare Risk Assessment. Results did 
not highlight the subjects' welfare level changes, and low animal welfare risks were detected. Finally, 
the visitor safety was evaluated with a targeted Risk Assessment, and the experience of 291 visitors 
was investigated throughout two surveys (post-AVI and general). The results showed that the AVI 
helped to promote the zoo's conservation objectives and visitor education, and low and medium 
risks to the health and safety of visitors were detected. The data obtained were then compared 
with the content of an ethical matrix, specifically developed to represent the AVI ideal situation. 
Some potential ethical concerns emerged from the Ethical Overall Assessment, but the outcomes 
indicated that these conflicts were well managed. Findings highlighted the importance of employing 
an evaluation framework based on a multidisciplinary and integrated approach to fully assess these 
activities' multifaceted components.
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Isochrony and rhythmic interaction in ape duetting

Raimondi Teresa1, Di Panfilo Boris Giovanni1, Favaro Livio1, Pasquali Matteo1, Zarantonello Martina1, 
Savini Tommaso2, Gamba Marco1, Ravignani Andrea3,4

1 Department of Life Sciences and Systems Biology, University of Turin, Turin, Italy.
2 King Mongkut's University of Technology, Thonburi, Thailand.
3 Comparative Bioacoustics Group, Max Planck Institute for Psycholinguistics, Nijmegen, The 
Netherlands.
4 Center for Music in the Brain, Aarhus University, Denmark.

How did rhythm originate in humans and potentially in other species? One cross-cultural universal 
in human music isochrony: when note onsets repeat regularly like the ticking of a clock. Another 
universal feature consists of synchrony, e. g., when individuals coordinate their notes to emit them 
simultaneously. Using the comparative approach to investigate musicality in primates requires 
focusing on similarities and differences across species. This approach will ultimately allow for building 
phylogenies of musical traits. Here we test for the presence of, and a link between, isochronous 
categories and synchrony in a non-human animal. We focus on the songs of one of the few singing 
primates, the lar gibbon (Hylobates lar), extracting temporal features of their solo songs and duets. 
We show that another ape exhibits two rhythmic features at the core of human musicality. Beyond 
humans, singing primates are promising models to understand how music and a sense of rhythm 
originated in the primate phylogeny. 
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Does performance in different inhibitory control domains correlate in tufted capuchin monkeys 
(Sapajus spp.)?

Ricotta Maria1,2, Gastaldi Serena1, Schino Gabriele1, Addessi Elsa1

1 Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale delle Ricerche, Rome, Italy.
2 Dipartimento di Biologia dell'Ambiente e del Comportamento, Università degli Studi di Firenze, 
Florence, Italy.

Self-control is a form of behavioral inhibition which holds when two differently preferred options are 
available and a time cost is involved. Motoric self-regulation consists instead in the ability to restrain 
a prepotent response. Several studies tried to evaluate whether individual performance correlates 
across tasks measuring self-control and motoric self-regulation in dogs and non-human primates, but 
yielded negative results. However, previous research was limited in the number of tasks employed. 
We tested 14 capuchin monkeys by individually presenting them, for the first time, with three self-
control and three motoric self-regulation tasks. As self-control tasks we chose: (i) Accumulation task: 
the experimenter transfers one food item every 2 s within the subject’s reach; the subject should 
wait until 5 or 20 items are transferred; (ii) Delay choice task: the subject is presented with choices 
between a smaller immediately available reward and a larger but delayed (either 10-s or 40-s) reward; 
(iii) Token exchange task: the subject can choose between a low-preferred food (or a smaller reward) 
and a token associated with a high-preferred food (or a larger reward). As inhibitory control tasks we 
chose: (i) Go no-go task: subjects’ responses in the “go” condition are rewarded, whereas responses 
in the “no-go” condition are not; (ii) A-not-B task: the subjects must inhibit reaching for a previously 
baited location; (iii) Cylinder task: the subject should perform a detour response to reach a visible 
food enclosed in a transparent container. Results showed positive Spearman correlations between 
performance in the different versions of the Accumulation task and of the Token exchange task. 
However, there was no significant correlation between different domains of inhibitory control, thus 
confirming and extending previous reports. 
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Capuchin culture at risk: a matter for conservation

Spagnoletti Noemi1, Sirianni Giulia2,3 Falotico Tiago4

1 NEEMO EEIG – Timesis, Via Niccolini 7, I-56017 San Giuliano Terme, Italy.
2 Università La Sapienza di Roma, Roma, Italy.
3 Istituto di Scienze e Tecnologie della Cognizione, CNR, Roma, Italy.
4 School of Arts, Sciences and Humanities , University of São Paulo, São Paulo, SP, Brazil.

Culture is increasingly recognized as an additional layer of biodiversity that needs to be integrated 
into effective wildlife management and conservation plans for highly social animals. Recent studies 
on cetaceans, elephants, and chimpanzees have shown that human activities negatively impact 
demography and genetic diversity and cultural diversity. Considering cultural behaviour diversity for 
conservation efforts is a current debate in conservation biology. Here we highlight the importance 
of such an approach and invite conservation practitioners to consider the capuchin tool use in their 
conservation plans. Robust capuchin monkeys (genus Sapajus) living in arid and semiarid forests 
and mangrove swamps use tools to access food (crack open shelled foods, digging, probing) and 
communicate. Tool use is a cognitively complex behaviour and rare in wild animals. It has been habitual 
and varies across a few populations of capuchin monkeys in Brazil, despite the large distribution of 
the genus Sapajus throughout South America. Some technological behaviour, such as nut-cracking, 
is considered cultural because it is socially transmitted and has been passed across generations for 
at least thousands of years. However, the tool use tradition of robust capuchins risks disappearing. 
The major threat being loss of habitat caused by intensive agriculture, which increased by more 
than 350% from 2000 to 2017 and is predicted to further decrease by 2034. These environmental 
variations will modify the ecological conditions for using tools with a substantial risk that this culture 
will lose variation or even disappear before being fully described. Protecting capuchins’ cultural 
traditions is as important as protecting the habitat wherein which they live.
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A “scepter” (the baculum) and a “gem” (the baubellum): occurrence and shape tell the evolutionary 
history of genital bones in primates

Spani Federica1,2, Scalici Massimiliano1, Morigi Maria Pia3,4, Bettuzzi Matteo3,4, Gentile Gabriele5, 
Carosi Monica1

1 Department of Sciences, Roma Tre University, Rome, Italy.
2 Diagnostic Imaging Unit, Departmental Faculty of Medicine and Surgery, Campus Bio-Medico 
University of Rome, Rome, Italy.
3 Department of Physics and Astronomy, University of Bologna, Bologna, Italy.
4 National Institute of Nuclear Physics, Rome, Italy.
5 Department of Biology, University of Rome Tor Vergata, Rome, Italy.

Unmatching data and omissions have long characterised the neglected topic of genital bones in 
primates. Based on a thorough analysis on primary literature vs. recent reviews, several conflicting 
data, inaccurate references, and questionable claims have emerged. Both occurrence and form of 
anatomical structures are affected by selection pressures and this likely is the case of the penile and 
clitoral bones (i.e., bacula and baubella). To investigate the hypothesis of genital bone symplesiomorphy 
in primates we therefore generated a binary data matrix of genital bone occurrence based on (1) 
primary literature (back to the beginning of nineteenth century) covering 268 and 58 species for males 
and females, respectively (2) an updated taxonomy (tracing back to the species taxonomic history if 
necessary), and (3) new data from 148 specimens (opportunistic sampling from cadavers at Italian 
Istituti Zooprofilattici Sperimentali; wet primate collections at American Museum of Natural History, 
New York, and National Museum of Natural History, Washington D.C.) covering 12 (males) and 20 
(females) species. We almost doubled occurrence dataset used so far, with N=280 species for males 
and N=78 species for females (new data for 29 species). The ancestral state reconstruction (ASR) 
analysis conclusively demonstrated baculum symplesiomorphy, tentatively extended to baubellum 
as well. Our occurrence data indirectly supported the baculum/baubellum homology (i.e., for each 
baubellum a baculum was invariably present), and directly demonstrated an occurrence variability 
at the intra-specific level. Limited to bacula, both anatomical and shape features were coded into 
different matrices for phylogenetic inferences. Analyses performed demonstrated that baculum filled 
the entire length of the penis and was “stick”-shaped as ancestral state. From this anatomical and 
morphological condition, several character transitions have occurred in the primate evolutionary 
history, which brought to the actual form variation affecting the baculum.
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Geophagic behavior and factors influencing it among lemurs: a case study from the indris in the 
Maromizaha NPA

Torti Valeria1, Borruso Luigimaria2, Correa Federico3,  Sandri Camillo3,4, Spiezio Caterina4, 
Randrianarison Rose M.5,6, Rarojoson Nianja J.7, Ghignone Stefano8, Mello Antonietta8,  Avesani 
Zaborra Cesare4,  Gamba Marco1, Valente Daria1, Mattarelli Paola3, Giacoma Cristina1 

1 Department of Life Sciences and Systems Biology, University of Turin, Via Accademia Albertina 13, 
10123 Torino, Italy.
2 Faculty of Science and Technology, Free University of Bolzano-Bozen, Piazza Università 5, 39100 
Bolzano-Bozen, Italy. 
3 Department of Agricultural and Food Sciences, University of Bologna, Viale Fanin 44, 40127 Bologna, 
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Bussolengo, Verona, Italy.
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Antananarivo, Madagascar.
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Italy.

Among wild primates, geophagy – the intentional consumption of soil - has been well-studied in 
Neotropical primates, Old World monkeys, and great apes but remains poorly studied in Madagascar's 
lemurs. The main (nonexclusive) hypotheses for geophagy are the protection (i.e. geophagy 
can alleviate symptoms of gastrointestinal distress and protect from parasites and pathogens), 
supplementation (i.e. geophagy complements essential minerals that are lacking in the diet), and 
non-adaptive hypotheses (i.e. geophagy provides no physiological benefits, with delight, culture or 
tradition being the primary explanations for the behavior). To test these hypotheses, we investigated 
the possible linkages among geophagy, feeding, soil characteristics, and gut microbiome of the indri 
(Indri indri), a critically endangered lemur species that does not live in captivity, in the Maromizaha 
NPA. The soil eaten by indris resulted in enriched secondary oxide-hydroxides and clays, with a high 
concentration of specific essential micronutrients. Besides, we found that geophagic soil and indris' 
fecal samples shared about 8.9% of the fungal OTUs. The most represented bacterial phyla were 
Proteobacteria (40.1 ± 9.5%), Bacteroidetes (28.7 ± 2.8%), Synergistetes (16.7 ± 4.5%), and Firmicutes 
(11.1 ± 1.9%). Our findings also revealed that bacterial alpha and beta diversity were influenced by 
group membership and sex. Significant variability in terms of richness and abundance is present 
within Maromizaha, a heterogeneous fungi and plant composition environment, as it emerged from 
the vegetational survey. The study results partially explain the role of the soil in detoxification and 
as a nutrient supply.  In addition, we found an intimate connection between gut mycobiome and 
soil, highlighting the potential consequent impacts on the wider habitat. The data presented herein 
provide a baseline for outlining some possible drivers responsible for the gut microbiome diversity 
in indris .
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Comparing vocal repertoires: indri and diademed sifaka.

Valente Daria1, Raimondi Teresa1, De Gregorio Chiara1, Torti Valeria1, Friard Olivier1, Miaretsoa 
Longondraza1,2, Anania Alessio1, Costa Francesco1, Mascaro Alessandra1, Ratsimbazafy Jonah2, 
Giacoma Cristina1, Gamba Marco1

1 Department of Life Sciences and Systems Biology, University of Turin, Italy.
2 Groupe d’Étude et de Recherche sur les Primates de Madagascar (GERP), Madagascar.

No other communicative modality allows the accuracy, speed, and richness of information as the 
acoustic one. Therefore, it is not surprising that acoustic communication relies on intrinsically complex 
and extremely diversified signals. Cross-species comparisons relying on robust quantitative analyses 
are necessary to explore the evolution of such variability. We contribute to this field of research by 
analyzing, for the first time, Propithecus diadema vocal repertoire and by its comparison with that 
of a sympatric lemur species, Indri indri. We processed 3814 calls from P. diadema, grouping them 
into nine a priori call types on the basis of their acoustic similarity. We extracted a series of spectro-
temporal features, that we then processed through a k-means clustering. We first found highly 
consistent results for the nine previously identified call types. When comparing the two species we 
also found highly species-specific repertoires, with an overall accuracy of 98% of the calls correctly 
classified in relation to the species identity. These results will be discussed in light of the hypotheses 
concerning the evolution of vocal differentiation. Indeed, these lemur species belong to the same 
family and show comparable diurnal activity patterns but considerable diversification in their social 
environments. These features make them optimal candidates to investigate their vocal behavior in 
relation to phylogenetic, environmental, and social influence.
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The role of experience and social context in a novel tool-use task based on the Aesop’s fable task 
in captive capuchin monkeys (Sapajus spp.)

Ventricelli Marialba1,2, Sirianni Giulia2,3, Sgaraglia Giulia2,4, Sabbatini Gloria2, Addessi Elsa2, Falótico 
Tiago5, Gratton Paolo6
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3 Department of Ancient World Studies, Sapienza University of Rome, Rome, Italy.
4 Department of Life Sciences and Systems Biology, University of Turin, Turin, Italy.
5 School of Arts, Sciences and Humanities, University of São Paulo, São Paulo, Brazil.
6 Department of Biology, University of Tor Vergata, Rome, Italy.

Innovation is crucial for the evolution of complex cultures. The ability to solve novel tasks varies 
across species but also, in humans, among individuals, according to factors like experience and social 
context. We tested 14 captive capuchin monkeys (Sapajus spp.) in a novel task in which they could 
retrieve a floating reward by inserting tools into a water-filled tube. A non-functional tube containing 
a non-reachable reward was also presented. Solving the task, thus, required inserting the tools 
into the functional tube. We hypothesised that subjects would either take into account both task 
requirements (i.e., tool insertion and functional tube selection) or associate tool insertion to both 
functional and non-functional tubes in an inflexible way. We predicted that individuals’ experience 
(both short-term, accumulated during the experiment, and long-term, accumulated previously with 
different tool-use tasks) could positively influence their performance. Moreover, we hypothesised 
that social pressure could negatively influence performance, predicting that lower-ranking individuals 
would perform worse (in terms of both task requirements) when higher-ranking individuals are close 
by. Six subjects solved the task at least once. The short-term experience was not associated with 
more frequent interaction with the functional tube than with the non-functional tube, although it 
was positively correlated with insertion in the functional tube (but not in the non-functional tube). 
We also observed a trend for long-term experience associated with more frequent insertion in the 
functional tube. Social context did not significantly predict capuchins’ behaviour. Our results indicate 
that capuchins did not immediately appreciate the difference between the functional and non-
functional tubes, but, throughout the experiment, they learned to insert the tool more frequently in 
the functional tube. The effects of long-term experience on performance deserve further investigation 
using larger samples.
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The use of non-human primates in research laboratories in the EU

Vitale Augusto1

1 Center for Behavioural Sciences and Mental Health, Istituto Superiore di Sanità, Roma.

In this presentation I will first present the normative framework in which the use of non-human 
primates (NHP) is regulated following the Italian implementation of the Directive 2010/63/EU on 
the protection of animals used in scientific procedures. The particularity of the Italian norms will 
be compared with the European Directive (for example the Italian prohibition the breed NHP for 
research). I will then discuss the main fields of utilization of NHP in research laboratories and what 
are the present trends. Finally, I will present the quantitative aspects of the use of NHP in the Member 
States in recent years. In particular, although the number of animals utilized in research laboratories is 
decreasing, the number of NHP in countries like Italy, Great Britain, France and Germany is increasing, 
in particular in relation to regulatory studies. 
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Multimodal communication of female geladas enhances inter-sexual coordination during mating

Zanoli Anna1, Gamba Marco1, Lemasson Alban2,3, Palagi Elisabetta4,5, Norscia Ivan1,5

1 Department of Life Sciences and Systems Biology, University of Turin, Via Accademia Albertina 13, 
Torino 10123, Italy.
2 University of Rennes, University of Normandie, CNRS, EthoS (Éthologie Animale et Humaine), 263 
Av. Général Leclerc, Rennes 35700, France.
3 Institut Universitaire de France, 1 Rue Descartes, Paris 75005, France.
4Department of Biology, Unit of Ethology, University of Pisa Via Alessandro Volta 6, Pisa 50126, Italy.
5 Natural History Museum, University of Pisa, Via Roma 79, Calci (Pisa) 56011, Italy.

In many primate species females can engage in Eye-to-eye contact (EEC) with males during 
copulation. This visual contact facilitates copulatory activity of males, enhances their arousal, and 
prolongs the sexual contact, thus improving ejaculation chances. In addition, female primates can 
emit vocalizations associated with mating that can function as honest signals of fertility. Here, we 
investigated the role of mutual gazing and mating calls in wild female geladas (Theropithecus gelada). 
Since females have a central role in the gelada society and seem to solicit sexual interactions, we 
explored whether they emit vocalizations in conjunction with gazing to increase mating success 
probability. Before and during copulations, females can emit pre-copulation and copulation calls. For 
the first time, we found that, during mating, EEC was sought by females and prolonged the sexual 
interaction. Additionally, we identified a new female vocalization emitted at the final stage of the 
copulatory event (end-copulation call), possibly marking the occurrence of ejaculation. We found 
that longer sequences of pre-copulation calls preceded longer copulations which included end-
copulation calls, thus suggesting that females use pre-copulation calls to ensure successful copula 
completion. Moreover, we found that different combinations of female vocal types and gazing had 
different effects on male vocal behavior and motivation to complete the copula. The analysis of the 
vocal and visual signals revealed a complex inter-sexual multimodal chattering with the leading role 
of females in the signal exchange. Such chattering, led by females, modulates male sexual arousal, 
thus increasing the probability of the copula success. 
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Assessing hand preference in ring-tailed lemurs in three food-related tasks

Zonato Alberto1, Gagliardo Anna1, Bandoli Francesca2, Palagi Elisabetta1,3 

1 Ethology Unit, Department of Biology, University of Pisa, Via Volta 6, Pisa, 56126, Italy.
2 Giardino Zoologico di Pistoia, Via Pieve A Celle 160/a, Pistoia, 51100, Italy.
3 Natural History Museum, University of Pisa, Via Roma 79, Calci, Pisa.

Hand preference in strepsirrhines has been poorly investigated, with available studies often producing 
conflicting results. The ring-tailed lemur (Lemur catta) is a key model species to investigate manual 
laterality thanks to their postural and foraging habits flexibility. We tested 23 subjects hosted at four 
Italian zoological gardens (Giardino Zoologico di Pistoia, Parco Zoo Falconara, Parco Zoo Punta Verde, 
and Parco Faunistico Valcorba). Lemurs were involved in three food-related tasks: food limited-
choice, food large-choice and catching. In the food limited-choice task, they were provided with 
pieces of vegetables presented in a bowl; in the food large-choice task, they were offered a mix of 
fewer (vegetables) and more palatable food items (fruit and monkey pellets). In the catching task, 
lemurs had to catch three grapes hanging from a swinging fishing pole. The trials were videotaped, 
and we measured hand preference using Handedness Index scores, the absolute value of the HI 
scores, and the Binomial z-scores. Non-parametric statistical tests were used, and all the tests were 
two-tailed with a significance level set at P < 0.05. We found a remarkable hand preference at the 
individual level in the food limited-choice and large-choice tasks. Instead, most individuals did not 
show hand preference in the catching task. Moreover, non-lateralised subjects displayed a higher 
rate of concurrent and symmetric use of both hands during the third task. No detrimental effect on 
the task performance was recorded, suggesting high flexibility in hand selection. In conclusion, our 
results show that hand plasticity could be advantageous for ring-tailed lemurs and point out the 
importance of ecological factors when determining manual lateralisation in strepsirrhines.
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Sexual arousal in bonobos (Pan paniscus) is modulated by facial expressions 

Palagi Elisabetta1,2, Bertini Marta2, Annicchiarico Giulia3, Cordoni Giada2 

1 Unit of Ethology, Department of Biology, University of Pisa, Via A. Volta 6, 56126 Pisa (Italy).
2 Natural History Museum, University of Pisa, Via Roma 79, 56011 Calci (Pisa, Italy).
3 Unit of Neuroscience, Department of Medicine and Surgery, University of Parma, Via Gramsci 14, 
43126 Parma (Italy).

In bonobos, as in humans, socio-sexuality is involved in improving social relationships. During their 
sexual contacts, bonobos frequently display the silent bared-teeth, a facial expression which seems 
to be correlated with arousal. We present data collected from November 2017 to March 2018 on 
the Wilhelma bonobo colony (Stuttgart, N=16) on the presence of rapid and automatic replication 
of this facial expression. All occurrences sampling method was used to record all the sexual 
interactions between the adult subjects. A frame-by-frame video analysis demonstrated for the first 
time the presence of rapid facial mimicry (RFM) during sex in a non-human primate species. RFM 
is predominantly present during female homosexual contacts, suggesting that females are likely to 
experience greater emotional exchange during sexual interaction. Intriguingly, the replication of the 
silent bared-teeth extended the duration of the sexual contact. Probably in bonobos the face-to-face 
position during sex and the importance of socio-sexuality in increasing the individual fitness could 
have favoured the development of specific facial communication to fine-tune the interaction. Our 
findings on RFM during sex in bonobos suggest that this phenomenon is not limited to the playful 
sphere but, as it occurs in humans, it can be pervasive across other social domains.  
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Playful interactions and facial mimicry in infant bonobos (Pan paniscus)

Bertini Marta1, Annicchiarico Giulia2, Bresciani Chiara1, Cordoni Giada1, Palagi Elisabetta1,3

1 Natural History Museum, University of Pisa, Via Roma 79, 56011 Calci (Pisa, Italy).
2 Unit of Neuroscience, Department of Medicine and Surgery, University of Parma, Via Gramsci 14, 
43126 Parma (Italy).
3 Unit of Ethology, Department of Biology, University of Pisa, Via A. Volta 6, 56126 Pisa (Italy).

The ability to efficiently and congruently respond to others’ facial signals has at its basis the mirror 
neuron system. The expression emitted by an individual (trigger) is perceived and replicated by an 
observer through the Rapid (< 1 sec, RFM) or Delayed (1–5 sec, DFM) Facial Mimicry mechanism, 
which has been mainly demonstrated in the play domain. In this study, we examine the occurrence 
of RFM/DFM during playful interactions in infant bonobos (Pan paniscus), one of the most playful 
primate species. We collected 435 play sessions between five infants (< 48 months of age) belonging 
to the bonobo colony housed at the Wilhelma Zoo (Germany). A frame-by-frame video analysis 
demonstrated that the the replication of the same facial expression was enhanced by face-to-face 
interactions between playmates, thus highlighting the presence of both RFM and DFM. Hence, 
visual access to others’ faces is fundamental for the player to perceive, decode and replicate signals. 
Such ability promotes mutual intersubjective engagement with the partner. The occurrence of DFM 
demonstrates that in bonobos, as in chimpanzees, such mirror events develop just starting from 
early infancy. As compared to RFM, DFM is less automatic, probably because of the involvement 
of more complex and time-demanding cognitive processes. Neither RFM nor DFM seems to affect 
prolonging the duration of play sessions. Likely, facial mimicry in infant bonobos may not be used 
for manipulating the sessions, which are highly balanced and fair, but for sharing the playful mood 
between interacting playmates, thus rewarding the players and improving their affiliation.                               
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First evidence of stone handling in adult hamadryas baboons (Papio hamadryas)

Bigozzi Filippo1, Maglieri Veronica1, Riccobono Marco1, Palagi Elisabetta1

1 Unit of Ethology, Department of Biology, University of Pisa, via Volta 6, 56126 (PI), Italy.

Stone handling (SH) consists in the articulated manipulation of stones without any obvious immediate 
benefits for the handler, for this reason this it has been classified as a solitary play activity. This is 
a peculiar behaviour because it can involve from simple exploratory actions on the object to more 
complex patterns. SH has been reported in geladas and in several species of macaques, both in adult 
and immature subjects. Up to now, it has never been observed in the genus Papio. We collected 
data on 29 adult hamadryas baboons (Papio hamadryas) hosted at the Hellabrunn Zoo (Munich, 
Germany). After analyzing 188 hours of videos, we collected 286 sessions of SH performed by 26 
subjects (15 males and 11 females) with males and females not differing in the frequency of the 
behaviour. It is worth noting that unlike the other groups of monkeys in which SH has been observed, 
our group was formed only by adult subjects, thus indicating that the occurrence of the behaviour 
cannot be ascribed to the mere facilitation deriving from observing immature subjects performing 
the activity. We found one new interesting and complex behavioral pattern (throwing/catching: 
throwing the stone in the air and catching it before it falls down on the ground) never described in 
any other species. Analyses on the complexity of the SH sessions and on the sequence of the pattern 
as a function of the OMU (One Male Unit) membership will help clarifying the dynamics of this 
enigmatic behavior.
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Synergy between vision and touch and object recognition in capuchin monkeys and children 

Carducci Paola1, Truppa Valentina 1

1 Institute of Cognitive Sciences and Technologies, National Research Council (CNR), Rome, Italy.

Primates mainly perceive objects in the environment through vision and touch. The interaction 
between these sensory modalities is crucial for survival, however the ontogeny of this ability in 
primates and to what extent it promotes object recognition remain unclear. To evaluate whether 
the acquisition of visuotactile cues enhanced following visual discrimination of objects, capuchin 
monkeys (Sapajus spp., N=15) and children (Homo sapiens, N=89, 4-10 years old) were tested in 
recognition memory tasks. Capuchins participated in three experiments involving objects differing 
in larger-scale (size, shape) and smaller-scale (surface structures) properties. Experiments 1 and 
2 assessed whether, for repeated presentations of the objects, visuotactile cues enhanced visual 
recognition of different object properties. Experiment 3 evaluated whether this effect was       present 
after the first encounters with objects that required prolonged interactions. This experiment also 
enabled the comparison of object manipulation and recognition in capuchins and children. In all 
the experiments, the objects were presented in two conditions: the Sight and Touch condition 
allowed the acquisition of both visual and tactile cues about the objects, whereas the Sight condition 
prevented the acquisition of tactile cues by inserting the objects into transparent covering (Exp. 1 
and 3) or by placing the objects behind a transparent barrier (Exp. 2). We found that, for repeated 
presentations of the objects, mechanisms related to visuotactile integration enhanced following 
visual recognition of the objects, regardless of the object property that must be identified. This effect 
was not found in either species when the first interactions with the objects were considered. Species-
specific manipulative patterns were outlined in the first interactions with the objects.
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Factors modulating aggression and play in captive, adult chimpanzees

Ciarcelluti Giulia1,2, Pasqualotto Altea1, Norscia Ivan1, Cordoni Giada1

1 Dipartimento di Scienze della vita e Biologia dei Sistemi, Università degli Studi di Torino.
2 Fundación MONA.

Play and aggression are two important aspects of sociality in primates, including chimpanzees 
(Pan troglodytes). Play is often associated with a positive value, whereas aggression with social 
disaggregation. This study quantitatively investigates potential differences in factors (age, sex, social 
structure, and hierarchical status) that may affect dynamics and structural features of play and 
aggressive interactions in two groups of adult chimpanzees (N = 14) housed at Fundación MONA 
(Spain). The interactions were video-recorded via all occurrences sampling method. Our results 
indicate that agonistic events: i) were more frequent when the aggressor was an adult male (as 
expected); ii) when asymmetry (offensive vs defensive patterns) increased: iii) when the fear/anxiety 
facial expression (silent-bared-teeth) was displayed. Conversely, play: i) was more frequent when 
a female started the session; ii) lasted longer in presence of play-specific facial expression (play 
face). As expected, aggressive events with a high imbalance between opponents came more rapidly 
to an end, because one of the opponents would more quickly withdraw, flee or signal ‘defeat’ via 
silent-bared-teeth. This facial expression represents a sign of submission and appeasement by the 
recipient of an aggression towards the aggressor so that the latter interrupts the conflict. Females 
could initiate play interactions more frequently to establish and cement - via a context bearing a low 
risk - social relationships with group-members, particularly males. The play face is a sign of benign 
intent and motivation to play aiming at prolonging the interaction, reducing the risk that it escalates 
into a conflict. 
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Orangutan’s facial expression: impact of friendship on the production of laugh faces

Crepaldi Fabio1, Florence Rocque1, Leanne Proops1, Marina Davila-Ross1 

1 Centre for Comparative and Evolutionary Psychology, Psychology Department, University of 
Portsmouth

Laugh faces play a crucial part in human nonverbal communication. They are used to build/
maintain social relationships, and to judge the trustworthiness of others. However, one of their 
most important roles      is during playful interactions. Although data on nonhuman primates play 
expressions are increasing, little is known about their social use. In this study, we tested if orangutans 
(Pongo pygmaeus) produce the same type of open-mouth/play faces when interacting with friends 
compared to non-friends.
Almost 200 dyadic play bouts involving 17 individuals of different ages and sex were considered. 
We coded 327 play faces using OrangFACS, a tool that allows to identify the single muscles (Action 
Units) underlying a facial expression. We also coded possible confounds such as play intensity, biting, 
replication, gaze direction and age/sex of the individuals. Using almost 1500 videos, we then assessed 
the degree of friendship by coding social proximity at a 1-meter distance.
GLMMs analysis showed a strong correlation between a dyads’ degree of friendship and the facial 
expressions complexity (i.e. number of AUs). Furthermore, the number of AUs was higher during 
intense play, and when older individuals played with younger ones.
Our results provide evidence that -like in humans- play faces are correlated to social contexts in 
orangutans too and may be more complex among friends, suggesting a degree of flexibility previously 
not observed in this species and possibly as old as our last common ancestor with the genus Pongo.
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Testing calculated reciprocity in tufted capuchin monkey (Sapajus spp.)

Ferrario Valeria2, Addessi Elsa1, Schino Gabriele1

1 Istituto di Scienze e Tecnologie della Cognizione, Consiglio Nazionale delle Ricerche.
2 Dipartimento di Scienze della Vita e Biologia dei Sistemi, Università di Torino.

The reciprocal exchanges of services or goods have been extensively studied in nonhuman primates, 
but their proximate mechanisms are still unclear. One of the proposed mechanisms is known as 
‘calculated reciprocity’. Animals engaging in calculated reciprocity are supposed to be motivated 
to behave cooperatively by expecting a future return benefit. Thus, calculated reciprocity requires 
advanced cognitive abilities such as the capacity to plan social interactions or some form of ‘future 
thinking’. We tested the ability of capuchin monkeys to rely on calculated reciprocity when sharing 
food with a groupmate. Monkeys were tested in pairs in three different experimental conditions 
in which the partner had the possibility to reciprocate (Reciprocity), the partner did not have this 
possibility (Control), or the experimenter rewarded the subject for sharing its food (Pseudoreciprocity). 
If capuchin monkeys engaged in calculated reciprocity, we expected subjects to share more food 
in the Reciprocity condition than in other conditions. Our results showed no differences in the 
amount of food transferred to the partner in the three experimental conditions. However, in the 
Pseudoreciprocity condition, capuchin monkeys increased the amount of food shared along with 
successive test sessions. These results suggest the expectation of reciprocation did not motivate 
capuchin monkeys to share their food, although they were able to learn that sharing can lead to a 
reward.
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From pattern to function! Does scent-marking behavior shed in light on the effect of sexual selection 
in diademed sifaka (Propithecus diadema)?

Miaretsoa Longondraza1, Cascella Andrea1, Valente Daria1, De Gregorio Chiara1, Torti Valeria1, 
Randrianarison Rose Marie2, Norscia Ivan1, Giacoma Cristina1, Gamba Marco1

1 Department of Life Sciences and Systems Biology, University of Turin, Italy.
2 Groupe d’Etudes et de Recherche sur les Primates de Madagascar.

Group living primates use different communication channels, including olfaction, to engage in social 
interaction with conspecifics. Among lemurs, the diademed sifaka (Propithecus diadema) which lives 
in dense vegetation with limited visibility exhibits a complex scent-marking and uses both marking 
and over-marking to communicate within and between groups. However, very little is known of the 
behavioural patterns related to scent-marking in this species. We investigated the effects of socio-
sexual variables (sex and rank) and reproductive schedule (season) on the occurrence of scent-
marking, both via specialized glands (sternal and anogenital) and via excretes (urine and feces). 
Excretes and specialized excretions were used together in more than 50% of cases. However, only 
in males the rate of such association was significantly higher compared to scent deposition using 
specialized glands alone, but not for females. Moreover, there was an intersexual difference in the 
scent-marking occurrence because males marked and over-marked higher than females. However, 
female depositions were more frequently targeted by over-marks than those of males. Besides, 
dominant individuals performed marking and over-marking significantly more than subordinates, as 
a possible strategy to maintain dominance status that can be crucial for mating priority. Furthermore, 
scent-marking and male-sex-specific sternal marking were more frequent during the mating season, 
suggesting role of chemical signals in sexual selection. Our finding supports the hypothesis that 
marking may be used by the individuals of both sexes to advertise their presence within the home 
range, but in females it may additionally serve to enhance male-male mating competition. Also, over-
marking occurrence was highest in dominant males, as a possible warning for other male competitors. 
In conclusion, P. diadema’s scent-marking is crucial for coordinating socio-sexual interaction among 
conspecifics and shows more complex patterns than previously thought. 
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Severe aggression among brothers in captive cotton top tamarins (Saguinus oedipus): management 
implications

Cherubini Carla1, Pellegrini Quarantotti Benedetta2, Schino Gabriele3, Di Giovanni Massimiliano2

1 Dipartimento di Scienze Chimiche, della Vita e della Sostenibilità Ambientale, University of Parma, 
Parma, Italy.
2 Fondazione Bioparco di Roma, Roma, Italy.
3 Istituto di Scienze e Tecnologie della Cognizione, CNR, Roma, Italy.

Although cotton-top tamarins (Saguinus oedipus) are cooperative breeders and generally display low 
levels of aggression and high levels of cooperation, severe injurious aggression can occur, leading to 
the eviction of the victims. This phenomenon has not yet been fully understood despite its important 
implications for the welfare and management of captive colonies. We aimed at understanding what 
variables are involved in episodes of severe aggression and eviction in order to develop useful 
management advice. A qualitative survey of four severe aggression episodes occurring over the last 
three years in the colony housed at the Bioparco of Rome (Italy)  indicated several consistent patterns: 
1) all acts of severe aggression involved male-male siblings; 2) group size was always above nine 
individuals, which is the maximum size recommended for the 90 m2 area housing the group; 3) at the 
time of aggression, the breeder female was either pregnant or had infants. We then focused on the 
last episode of severe aggression, comparing the period before and after the eviction. We collected 
400 hours of observation on eight group members. In the period before the eviction, aggressive 
behaviours were more frequent and the dominance hierarchy was steeper than in the subsequent 
period. Given the results obtained and the consistent patterns found in our study, guidelines were 
drawn up for an improved management of the species in captivity.
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Are zoo Barbary macaques (Macaca sylvanus) lateralized during social processing?

Barbara Regaiolli1, Marzia Baldachini2, Simone Parodi1, Miquel Llorente3,4,5, David Riba6, Caterina 
Spiezio1

1 Parco Natura Viva, Bussolengo (VR), Italy. 

2 University of Girona, Girona, Spain. 

3 Serra Húnter Fellow, Facultat d’Educació i Psicologia, Universitat de Girona, 17004 Girona, Spain.
4 Unitat de Recerca i Etologia, Fundació Mona, 17457 Riudellots de la Selva, Spain.
5 Institut de Recerca i Estudis en Primatologia - IPRIM, 17006 Girona, Spain.
6 Facultat de Lletres, Universitat de Girona, 17004 Girona, Spain.

Social environment has been found to modulate behaviour and could also influence behavioural 
lateralization. In addition, different hypotheses suggest the implication of the right hemisphere 
rather than both hemispheres in processing of social and emotive stimuli. The aim of this study was 
to investigate lateralization in social interactions in a group of 12 Barbary macaques housed at Parco 
Natura Viva, an Italian zoological garden. In particular, we studied which side of the body the study 
subjects preferred to keep conspecifics: front, rear, right or left. We carried out fourteen 210-minute 
video-recorded sessions and we used a focal animal sampling method to collect the position of 
the subjects during different social interactions. Three behavioural categories were considered as 
social interactions, specifically approach, proximity and affiliative contacts. Moreover, we analysed 
outcomes of dyadic agonistic encounters to build the hierarchy of the colony. Findings of the current 
study suggest a preference for the front rather than the rear side in all categories. At group level, 
no side preference was reported. However, at the individual level, most subjects had a negative 
side-index score, suggesting a tendency to keep conspecifics on the left side. Finally, social ranking 
influenced side-preference of the subjects, but only when considering proximity between individuals. 
In conclusion, traces of side lateralization have been detected in the study on Barbary macaques, 
suggesting hemispheric specialisation in emotional control related to social contexts. Furthermore, 
social laterality seems to be linked to the relationship between individuals, specifically to the social 
rank. More studies are needed to better investigate social laterality and other factors that might 
influence the positioning preferences.
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Intestinal parasites infecting captive non-human primates in Italy 

Rondón Silvia1, Cavallero Serena1, Montalbano Di Filippo Margherita2, Berrilli Federica2, De Liberato 
Claudio3, D’Amelio Stefano1

1 Department of Public Health and Infectious Diseases, Sapienza University of Rome, Piazzale Aldo 
Moro 5, 00185 Rome, Italy.
2 Department of Clinical Sciences and Translational Medicine, University of Rome Tor Vergata, Via 
Montpellier 1, 00133 Rome, Italy.
3 Istituto Zooprofilattico Sperimentale del Lazio e della Toscana “M. Aleandri”, Via Appia Nuova 1411, 
00178 Rome, Italy.

Non-human primates (NHP) living in captive conditions are susceptible to intestinal parasites that 
can contribute to mortality and morbidity, and cause zoonotic infections. Thus, parasite surveys on 
NHP populations under human care are relevant as part of the evaluation of NHP welfare and in the 
zoonotic disease risk assessment, as well as in the exploration of parasite transmission pathways. 
This study aimed to identify and to characterise at the molecular level the intestinal parasites from 
NHP living in two wildlife recovery centres and in a zoological garden, in Italy. Thirty-two faecal 
samples from primates Macaca tonkeana, Macaca fascicularis and Sapajus apella were collected 
at Parco Faunistico Piano dell’Abatino (Rieti, Lazio), and faecal smears and flotation were performed 
in order to identify parasites based on morphology. Additionally, one carcass of Macaca fuscata 
from Fondazione Bioparco di Roma (Rome, Lazio) and one of Macaca fascicularis from Centro 
Recupero Animali Selvatici della Maremma (Semproniano, Tuscany) were necropsied and intestinal 
adult nematodes were collected. Protozoans (Balantiidididae, Dientamoeba sp., Iodamoeba sp., 
Entamoeba coli) and nematodes (Trichuris sp., Strongyloides sp., Oesophagostomum sp.) were 
found through faecal smears and flotation. The collected adult nematodes were morphologically 
identified as whipworms (genus Trichuris) and molecular characterised using mitochondrial CO1 and 
16S markers. Phylogenetic analyses grouped Trichuris specimens from M. fuscata into a host-specific 
branch of the Trichuris trichiura complex of species, while whipworms from M. fascicularis clustered 
within a clade formed by Trichuris infecting several primate species, including humans. The results of 
this study could be useful in the formulation of captive NHP management and care plans, and in the 
elaboration of safety measures for visitors and animal keepers, as parasites with zoonotic potential 
were identified.
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Same problem, two species: Phylogeny and ontogeny of learning in lemurs and children

Spiezio Caterina1, Leonardi Carola2, Castellazzi Sara1, Pievani Telmo2, Regaiolli Barbara1 

1 Parco Natura Viva – Garda Zoological Park, Bussolengo (VR), Italy.
2 Università di Padova, Padova, Italy.

Understanding learning abilities that promote diffusion of new behaviors through animal populations 
and comparing these processes with those that support culture in human societies, suggests 
similarities as well as differences. Nine ring-tailed lemurs hosted at Parco Natura Viva, Bussolengo 
(VR) and seven 15 to 22-month-old children at La Cicogna, a nursery in Verona were provided with 
the same problem-solving task. We run and video-recorded ten sessions for lemurs and ten sessions 
for children. During each session, we provided both lemurs and children with 20 apparatuses with 
a reward: raisin for lemurs and pieces of biscuits for children. We used the focal sampling method 
to collect data. For each group, we recorded the duration of the interaction with the apparatus, 
the strategy performed by each subject to solve the problem and the number of successful tempts. 
Results show that both lemurs and children were able to solve the problem and to get the reward 
from the apparatus. Lemurs and children developed three similar strategies to solve the task and 
retrieve the reward from the apparatus. However, within ring-tailed lemurs only one strategy seemed 
to be preferred over the other two by all subjects. Our findings seem to suggest that adult ring-
tailed lemurs might obtain information from an object and spread the information socially      in the       
group. Whereas 15-22-month old children might prefer individual learning to develop strategy to 
solve a problem. From a phylogenetic point of view, first traces of social learning can be found in 
lemurs. 
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Functional and spatial features affecting action planning with tools in capuchin monkeys (Sapajus 
spp.): insights from the magnetic dowel task 

Sabbatini Gloria1, Pallotti Sara1,2, Truppa Valentina1

1 Institute of Cognitive Sciences and Technologies, National Research Council, Italy.
2 Department of Life Sciences and Systems Biology, University of Turin, Italy.

The study of how animals anticipate future actions is crucial to understand cognitive processes that 
guide behavior. The capacity to alter object manipulation not only on the basis of the immediate task 
demands but also of the next task to be performed involves second-order motor planning abilities. 
This response dependency is instantiated in the end-state comfort (ESC) effect, the capability of 
grasping an object in a way that enhances hand comfort and object control while performing the 
next action. Research using different tasks has reported evidence of the ESC effect in a wide range of 
nonhuman primates, including capuchin monkeys. Several factors are supposed to affect the strength 
of the expression of second-order motor planning abilities. Here, we investigated whether and 
how initial tool position (horizontal vs vertical) affected capuchins ability to grasp and use a tool to 
retrieve a metallic container baited with a food reward. There were two testing conditions: (a) in the 
Two-Functional-Ends (TFE) condition, capuchins (N=11) had to retrieve the metallic container from a 
transparent box by using a dowel with two functional magnetic ends and (b) in the One-Functional-
End (OFE) condition, the same capuchins had to use a dowel with only one functional magnetic end. 
In the OFE condition, capuchins had to take into account both the presence of only one functional 
magnetic end and its initial position when grasping the dowel. Results indicated that capuchins show 
better anticipatory planning (i) in the TFE condition than in the OFE condition and (ii) when the dowel 
was initially positioned on the horizontal plane than on the vertical one. Cognitive and motor skills, 
such as the ability to use abstract and spatial cues, potentially affecting action planning are discussed.
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