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Course description 

Increased social and communicative complexity is one of the defining features of humans 

compared to other mammals. Key insights into the evolution of human communication can 

come from studying our most closely related extant relatives, our fellow members of the 

Primate order. The present course features a mixture of lectures and discussion classes to 

consider contemporary topics in primate (including human) communication. Topics covered 

include definitions of communication and consideration of its major theoretical issues such 

as the difference between signals and cues, signal honesty, and concepts of signal 

information content and evolutionary signal design. Sections of the class focus on 

communication in different sensory modalities – olfactory, auditory and visual, as well as 

multimodal communication, before discussing theories and issues related to the evolution 

of language. The class finishes by considering some of the most contemporary topics in 

primate communication. 
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Summary of course structure 

The course will feature a mixture of lecture and discussion classes and will be divided into 

several thematic sections. Each of these will begin with 1-2 lectures outlining important 

background material, followed by several discussion classes in which we read and discuss 

current topics, publications and issues in that area. 

The course sections are: 

Part I: What is communication? The section introduces the topic of communication, and the 

primates.  We will discuss different definitions of what constitutes communication, the 

differences between signals and cues, theories on the maintenance of signal honesty, the 

concept of information in communication and other central elements of animal 

communication theory. 

Part II: Olfactory communication. Many primates, especially strepsirrhines such as lemurs, 

galagos and lorises, rely heavily on olfaction to communicate. We will begin with a lecture 

that gives an overview of the types of olfactory signals seen among the primates, and issues 

related to olfactory sensory perception, and will then discuss recent publications and issues 

in the area of olfactory communication, especially on topics of scent marking and mate 

choice, including olfactory mate choice in humans. 

Part III: Vocal communication. From female copulation calls to male loud calls of 

dominance, and from affiliative grunts between females to primate ‘baby talk’ from 

mothers to infants, vocal communication is critical to how primates communicate. We will 

begin with a lecture that gives an overview of the types of vocal signals seen among the 

primates, and issues related to aural sensory perception. We will then read and discuss 

recent publications and issues in the area of vocal communication, especially on the topics 

of copulation calls, food calls, and territorial calls. 

Part IV: Visual communication. Primates are notable for their move towards increased 

reliance on vision compared to other mammals. Many of the most famous primate signals 

are visual, such as the red and blue colors of the mandrill’s nose, and the female sexual 

swellings of species such as baboons. Visual signals range from sexually-selected signals 

such as these, to the gestural and facial expressive communication used by modern humans. 
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We will begin with a lecture that gives an overview of the types of visual signals seen among 

the primates, and issues related to visual sensory perception. We will then read and discuss 

recent publications and issues in the area of visual communication, especially on the topics 

of sexual swellings, gesture and facial expression, and the evolution and maintenance of 

polymorphic vision among New World monkeys. 

Part V: Multi-modal communication. Though we can clearly identify distinct signals that 

communicate in particular sensory modalities (e.g. visual, vocal), much of primate 

communication is multi-modal in nature, and involves signals in multiple sensory modalities 

that are received and interpreted using every sensory system. Here we will discuss issues in 

the consideration and classification of multi-modal signals and how signals received by 

different sensory systems are integrated in the brain. We will also consider issues and 

approaches related to documenting the relationship of different signals to each other, how 

they combine to signal different things to different receivers, and the processes that may 

have led to the evolution of multi-modal communication. 

Part VI: The evolution of language. Linguists, psychologists and primatologists alike study 

primates in part because of what they can tell us about the evolution of human cognition 

and communication, including language. In this section of the course, we will discuss what 

language is (and isn’t), review theories on the evolution of language, and consider the 

different approaches one can take to shed light on one of the most fundamental 

developments in human evolution. 

Part VII: Current and Future Directions – Here we review some of the additional 

contemporary areas of study in primate communication, and discuss the directions in which 

the field of primate communication is heading. These include the assessment of 

bystander/audience effects, and the consideration of signaler and receiver experience and 

familiarity.  

 

Required Readings are set for each class. Additional readings may be added. The total 

estimated reading load will represent an average 65 pages per week. 
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Assessment 

 

 

Participation (10%) You are expected to attend class, having read the required reading for 

the session, and willing to show interest, engage in discussion and ask relevant questions. As 

this represents 10% of your grade, attendance and active participation are crucial if you want 

to do well in this class. 

 

Term paper (20%) You will be asked to write one term paper to answer the question: “Is 

olfaction important in human communication?” 

 

Midterm examination (25%) This will be a combination of multiple choice and short answer 

assessment that will take place in class. You will be tested on topics covered in the first half of 

the course. 

 

Research program design (20%) You will be asked to create and write out your own research 

program, including data you would collect and experiments you would perform, to test a 

series of given hypotheses about the function of primate multimodal signals. 

 

Final examination (25%) This will take the form of a written exam in which you will be 

required to provide extended answers to questions based on the course material. 
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Part I – What is Communication? 

Class 1 

Lecture - Introduction to the class and to communication 

Required reading 

Maynard Smith, J., Harper, D. (2003) Chapter 1 – What are signals? In: Animal Signals. 

Oxford: Oxford University Press 2-15 

Davies, N.B., Krebs, J.R & West, S. (2012) Chapter 14: Communication and signals. In: An 

Introduction to Behavioral Ecology, 4
th

 Edition. Oxford: Wiley-Blackwell 394-423 

 

Class 2 

Lecture - Introduction to the primates, primate signals, and primate sensory systems 

Required reading 

Strier, K.B. 2011. Chapter 1: Introduction to primate studies. Primate Behavioral Ecology, 

4th Edition. Boston: Pearson 1-29 

Seyfarth R. & Cheney D. (2003) Signalers and Receivers in Animal Communication. Annual 

Review of Psychology. 54: 145-173 
 

 

Class 3 

Discussion – Do animal signals contain information? 

Required reading 

Ruxton, G.D. & Schaefer, H.M. (2011) Resolving current disagreements and ambiguities in 

the terminology of animal communication. Journal of Evolutionary Biology, 24: 2574-

2585. 

Fischer, J. (2011) Where is the information in animal communication? In: Menzel 

R., Fischer J. (eds). Animal Thinking: Contemporary Issues in Comparative Cognition.  

Cambridge: The MIT Press 151–161. 

Rendall, D., Owren, M.J. & Ryan, M.J. (2009) What do animal signals mean? Animal 

Behaviour 78: 233-240 

Seyfarth, R.M., Cheney, D.L., Bergman, T., Fischer, J., Zuberbuhler, K. & Hammerschmidt, 

K. (2010) The central importance of information in studies of animal communication. 

Animal Behaviour 80: 3-8 

 

Class 4 

Discussion – What mechanisms can keep signals honest? 

Required reading 

Szamado, S. (2011) The cost of honesty and the fallacy of the handicap principle. Animal 

Behaviour 81: 3-10 
 

 

Class 5 

Discussion – Sensory systems and sensory drive; signal form and function; signals vs cues 

Required reading 

Endler, J.A. & Basolo, A.L. (1998) Sensory ecology, receiver biases, and sexual selection. 

Trends in Ecology and Evolution 13: 415-420 

Stevens, M. & Ruxton, G. (2012) Linking the form and function of warning signals in 

nature. Proceedings of the Royal Society B 279: 417-426 

Schaefer, H.M. & Braun, J. (2009) Reliable cues and signals of fruit quality are contingent 

on the habitat in black elder (Sambucus niga). Ecology 90: 1564-1567 
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Part II – Olfactory Communication 

 

Class 6 

Lecture – Primate olfactory communication 

 

Required reading 

Heymann, E.W. (2006) The neglected sense–olfaction in primate behavior, ecology, and 

evolution. American Journal of Primatology 68:519–524  

 

 

Class 7 

Discussion – Scent marking and olfactory mate choice 

 

Required reading 

Del Barco-Trillo, J., Burkert, B.A., Goodwin, T.E., Drea, C.M. (2011) Night and day: the 

comparative study of strepsirrhine primates reveals socioecological and phylogenetic 

patterns in olfactory signals. Journal of Evolutionary Biology 24: 82-98 

Heymann, E.W. (2006) Scent marking strategies of New World primates. American Journal 

of Primatology 68: 650-661 

Setchell, J.M., Vaglio, S., Abbott, K.M., Moggi-Cecchi, J., Boscaro, F., Pieraccini, G. & 

Knapp, L.A. (2011) Odour signals major histocompatibility complex genotype in an Old 

World monkey. Proceedings of the Royal Society B 278: 274-280. 

Setchell, J.M & Huchard, E. The hidden benefits of sex: Evidence for MHC-associated mate 

choice in primate societies. Bioessays 32: 940-948 

 
 

 

Class 8 

Discussion – Olfaction in human communication 

 

Required reading 

Kohl, J.V., Atzmueller, M., Fink, B. & Grammer, K. (2001) Human pheromones: integrating 

neuroendocrinology and ethology. Neuroendocrinology Letters 22:309–321 

Miller, G., Tybur, J.M. & Jordan, B.D. (2007) Ovulatory cycle effects on tip earnings by lap 

dancers: evidence for human estrus? Evolution and Human Behavior 28: 375-381 

Wederkind, C., Seebeck, T., Bettens, F. & Paepke, A.J. (1995) MHC-dependent mate 

preferences in humans. Proceedings of the Royal Society of London B 260: 245-249 
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Part III – Vocal Communication 

 

Class 9 

Lecture – Primate vocal communication 

 

Required reading 

Gamba, M. & Giacoma, C. (2010) Key issues in the study of primate acoustic signals, an 

update. Journal of Anthropological Sciences 88: 215-220 

Seyfarth, R.M. & Cheney, D.L. (2003) Meaning and emotion in animal vocalizations. Annals 

of the New York Academy of Sciences 1000: 32-55. 

Seyfarth, R.M. & Cheney, D.L. (2010) Production, usage, and comprehension in animal 

vocalizations. Brain and Language 115: 92-100.  

 

 

Class 10 

Discussion – Primate copulation calls 

 

Required reading 

Maestripieri, D. & Roney, J.R. (2005) Primate copulation calls and post-copulatory female 

choice. Behavioral Ecology 16: 106-113 

Pfefferle, D., Heistermann, M., Hodges, K.J. & Fischer, J. (2008) Male Barbary macaques 

eavesdrop on mating outcome: a playback study. Animal Behaviour 75:1885-1891 

Pradhan, G.R., Engelhardt, A., van Schaik, C.P. & Maestripieri, D. (2006) The evolution of 

female copulation calls in primates: a review and a new model. Behavioral Ecology & 

Sociobiology 59: 333-343 

Clay, Z., Pika, S., Gruber, T. & Zuberbuhler, Z. (2011) Female bonobos use copulation calls 

as social signals. Biology Letters 7: 513-516 

 
 

 

Class 11 

Discussion – Territorial calls; food calls; baby talk? 

 

Required reading 

 

Cowlishaw, G. (1992) Song function in gibbons. Behaviour 121: 131-153 

Hauser MD (1992) Costs of deception: cheaters are punished in rhesus monkeys (Macaca 

mulatta) Proc Natl Acad Sci USA 89:12137-12139 

Whitham, J.C., Gerald, M.S. & Maestripieri, D. (2007) Intended receivers and functional 

significance of grunt and girney vocalizations in free-ranging female rhesus macaques. 

Ethology 113: 862-874 

 

 

Class 12 

 

MID-TERM 
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Part IV – Visual Communication 

Class 13 

Lecture – Primate visual communication 

Required reading 

Bradley BJ & Mundy NI (2008) The primate palette: The evolution of primate coloration. 

Evolutionary Anthropology 17: 97-111 

de Waal, F.B.M. (2003) Darwin’s legacy and the study of primate visual communication. 

Annals of the New York  Academy of Sciences 1000: 7–31  

 

Class 14 

Discussion – The evolution of primate sexual swellings 

Required reading 

Nunn, C.L. (1999) The evolution of exaggerated sexual swellings in primates and the 

graded signal hypothesis. Animal Behaviour 58: 229-246. 

Domb, L.G., Pagel, M. (2001) Sexual swellings advertise female quality in wild baboons. 

Nature 410: 204-206 

Higham JP, MacLarnon AM, Ross C, Heistermann M, Semple S, 2008. Baboon sexual 

swellings: Information content of size and color. Hormones & Behavior 53: 452-462 

Deschner, T., Heistermann, M., Hodges, K., Boesch, C. (2004) Female sexual swelling size, 

timing of ovulation and male behavior in wild West African chimpanzees. Hormones & 

Behaviour 46: 204-215 
 

 

Class 15 

Discussion – Polymorphic color vision 

Required reading 

Jacobs, G.H. (2007) New World monkeys and color. International Journal of Primatology 

28: 729-759 

Hiwatashi T, Okabe Y, Tsutsui T, Hiramatsu C, Melin AD, Oota H, Schaffner C, Aureli F, 

Fedigan L, Innan H and Kawamura S. (2010) An explicit signature of balancing selection for 

color vision variation in New World monkeys. Molecular Biology and Evolution 27: 453–

464  

Melin AD, Fedigan LM, Hiramatsu C and Kawamura S. (2008) Polymorphic colour vision in 

white-faced capuchins (Cebus capucinus): Is there foraging niche divergence among 

phenotypes? Behavioural Ecology and Sociobiology 62: 659-670 

 

Class 16 

Discussion – Gesture; facial expression 

Required reading 

Pika, S. & Mitani, J.C. (2006) Referential gestural communication in wild chimpanzees (Pan 

troglodytes). Current Biology 16: 191-192 

Cartmill, E. A., Beilock, S., & Goldin-Meadow, S. (2012) A word in the hand: Action, 

gesture, and mental representation in human evolution. Philosophical Transactions of the 

Royal Society B 367: 129-143  

Dobson, S.D. (2009) Allometry of facial mobility in anthropoid primates: implications for 

the evolution of facial expression. American Journal of Physical Anthropology 138: 70-81 

Parr, L.A. & Waller, B.M. (2006) Understanding chimpanzee facial expression: insights into 

the evolution of communication. Social Cognitive & Affective Neuroscience 1: 221-228 
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Part V – Multimodal Communication 

 

Class 17 

Lecture – Multimodal communication 

Required reading 

Higham, J.P. & Hebets, E.A. (2013) An introduction to multimodal communication. 

Behavioral Ecology & Sociobiology In Press 

Partan, S. & Marler, P. (1999) Communication goes multimodal. Science 283: 1272-1273 

 

Class 18 

Discussion – Classifying multimodal signals 

Required reading 

Partan, S.R. & Marler, P. (2005) Issues in the classification of multisensory communication 

signals. The American Naturalist 166: 231-245 

Smith, C.L. & Evans, C. (2013) A new heuristic for capturing the complexity of multimodal 

signals. Behavioral Ecology & Sociobiology In Press 
 

 

Class 19 

Discussion – Why signal in multiple modalities?  

Required reading 

Rowe, C. (1999) Receiver psychology and the evolution of multicomponent signals. Animal 

Behaviour 58: 921-931 

Wilson, A., Dean, M. & Higham, J.P. (2013) A game theoretic approach to multimodal 

communication. Behavioral Ecology & Sociobiology In Press 

 

 

Class 20 

Discussion –  Designing experiments in multimodal communication 

Required reading 

Zuberbuhler, K. & Wittig, R.M. (2011) Field experiments with nonhuman primates: A 

tutorial. In: Field and laboratory methods in primatology: a practical guide. Curtis, D.J. & 

Setchell, J.M. (Eds). Cambridge: Cambridge University Press, p. 207-224 

Stevens, N.J. & Carlson, K.J. 2008. Bridging gaps between experimental and naturalistic 

approaches in the study of primate behavior. International Journal of Primatology 29: 

1395-1399  

Campbell, D.N.L., Weiner, S.A., Starks, P.T. & Hauber, M.E. 2009. Context and control: 

behavioral ecology experiments in the laboratory. Annales Zoologici Finnici 46: 112-123 
 

Cla 

Class 21 

Discussion - Multimodal vs multicomponent unimodal signals 

Required reading 

Hebets, E. & Papaj, D.R. (2005) Complex signal function: Developing a framework of 

testable hypotheses. Behavioral Ecology and Sociobiology 57: 197–214  

Rowe, C. & Guilford, T. (2001) The evolution of multimodal warning signals. Evolutionary 

Ecology 13: 655-671 
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Part VI – The Evolution of Language 

Class 22 

Lecture – The evolution of language 

 

Required reading 

Aiello, L. & Dunbar, R. (1993) Neocortex size, group size and the evolution of language. 

Current Anthropology 34:184-193 

Dunbar, R. (1993) Coevolution of neocortical size, group size and language in humans. 

Behavioral and Brain Sciences 16: 681-735. 

 
 

 

Class 23 

Discussion – Grooming, gossip and the evolution of language 

 

Required reading 

Christiansen, M. & Kirby S. (2003) Language evolution: consensus and controversies. 

Trends in Cognitive Sciences. 7: 300-307  

McComb, K. & Semple, S. (2005) Coevolution of sociality and vocal communication in 

primates. Biology Letters 1: 381-385  

Nowak, M.A. & Krakauer, D.C. (1999) The evolution of language. Proceedings of the 

National Academy of Sciences 96: 8028-8033 
 

 

Class 24 

Discussion – Are primate vocalizations ever referential? 

 

Required reading 

Seyfarth, R.M., Cheney, D.L. & Marler, P. (1980) Monkey responses to three different 

alarm calls: evidence of predator classification and semantic communication. Science 210: 

801-803 

Zuberbuhler, K., Noe, R., Seyfarth, R.M. (1997) Diana monkey long-distance calls: 

messages for conspecifics and predators. Animal Behaviour 53: 589-604 

Wheeler, B.C. & Fischer, J. (2012) Functionally referential signals: a promising paradigm 

whose time has passed. Evolutionary Anthropology 21: 195-205 
 

 

Class 25 

Discussion – The evolution of speech 

 

Required reading 

Ghazanfar, A.A. (2013) Multisensory vocal communication in primates and the evolution 

of rhythmic speech. Behavioral Ecology & Sociobiology. In press 

Ghazanfar, A.A., Takahashi, D.Y., Mathur, N.A. & Fitch, W.T. (2012). Cineradiography of 

monkey lipsmacking reveals the putative origins of speech dynamics. Current Biology 22: 

1176-1182 

Ghazanfar, A.A., Morrill, R.J. & Kayser, C. (2013) Monkeys are perceptually tuned to facial 

expressions that exhibit a “theta”-like speech rhythm. Proceedings of the National 

Academy of Sciences USA 110: 1959-1963 
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Part VII – Contemporary topics 

 

Class 26 

Discussion – Bystander/audience effects 

 

Required reading 

Semple, S., Gerald, M. & Suggs, D. (2009) Bystanders affect the outcome of mother-infant 

interactions in rhesus macaques. Proceedings of the Royal Society of London B 276: 2257-

2262 

Slocombe, K.E., Kaller, T., Turman, L., Townsend, S.W., Papworth, S., Squibbs, P. & 

Zuberbuhler, K. (2010) Production of food-associated calls in wild male chimpanzees is 

dependent on the composition of the audience. Behavioral Ecology & Sociobiology 64: 

1959-1966 

Zuberbuhler, K. (2008) Audience effects. Current Biology 18: R453-R455 

Slocombe, K.E. & Zuberbuhler, K. (2007) Chimpanzees modify recruitment screams as a 

function of audience composition. Proceedings of National Academy of Sciences USA 104: 

17228-17233 

 

 

Class 27 

Discussion – Familiarity and experience effects 

 

Required reading 

Higham, J.P., Hughes, K.D., Brent, L.J.N., Dubuc, C., Engelhardt, A., Heistermann, M., 

Maestripieri, D., Santos, L.R & Stevens, M. (2011) Familiarity affects assessment of facial 

signals of female fertility by free-ranging male rhesus macaques. Proceedings of the Royal 

Society B 278: 3452-3458 

Crockford, C., Wittig, R.M. & Mundry, R. & Zuberbuhler, Z. (2012) Wild chimpanzees 

inform ignorant group members of danger. Current Biology 22: 142-146 

 
 

 

Class 28 

 

REVIEW CLASS 

 

 

 
 

 


