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Paul Gauguin,  1897. 
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D’où venons nous?  

que sommes nous?  où allons nous? 



Gauguin’s 3 questions.  

These fundamental questions require a multidisciplinary 

perspective, such as in complexity theory and evolution theory. 

We share a very long evolutionary history with primates, 

especially the chimpanzee, our closest living relatives.  

Despite striking similarities, language has not emerged among 

chimpanzees, and they cannot be taught what we invented. 

Initial conditions for language emerged over 3 Mys ago, leading to 

dexterous hands, bigger brain, cultural evolution, & civilization. 

Linguistic diversity demonstrates the remarkable plasticity and 

power of our brain. Different languages in turn sculpt the brain 

in different ways.  

How the brain makes language possible must be investigated in 

the context of linguistic diversity.  The combination of brain and 

language is an answer to where we come from & what we are. 
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Homo Sapiens 

 

 

Homo 

 

 

Australopithecus 

 

 

primate 

 

 

mammal 

Carroll, S.B. 2003. 

Genetics and the  

making of Homo Sapiens.  

Nature 422.849-57. 



Ladygina-Kohts, N. N.  
 

Infant Chimpanzee & 

Human Child: A 

Classic 1935 

Comparative Study of 

Ape Emotions and 

Intelligence  
 

Oxford Univ. Press, 2002 

 

. Photo of Nadia Kohts & 

Joni taken by A.F.Kohts 

in 1914. 
De Waal, Nature 2005:56.. 

 

 

7 



1927.Köhler, Wolfgang. The mentality of apes: Harcourt Brace.  

1971.Goodall, Jane. In the Shadow of Man: Houghton Mifflin. 

1994. Savage-Rumbaugh, Sue & Roger Lewin. Kanzi: The Ape 

 at the Brink of the Human Mind: John Wiley and Sons.  

2007.Herrmann, E. et al. Humans Have Evolved Specialized 

 Skills of Social Cognition: The Cultural Intelligence 

 Hypothesis. Science 317.1360-66. 

2009.  Liszkowski,U.et al. Prelinguistic Infants, but Not 

 Chimpanzees, Communicate About Absent Entities.  

 Psychological Science 20.654-60. 
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F. B. M. de Waal. 

A century of getting to  

know the chimpanzee.  
Nature 437.56-59, 2005.   
 



Povinelli & Vonk. 2003. 



昆虫社会的合作行为 
ants in collaboration 
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The Emergence 

of Language: 

Development 

and Evolution. 

W.Wang, ed. 

1991:17. 



Sara’s language 

on plastic chips 



Corballis, M.C. 2007.  

The Uniqueness of Human Recursive Thinking. American Scientist 95.240-48. 

 



Herrmann, Esther et al. 2007. 

Humans Have Evolved 

Specialized Skills of Social 

Cognition: The Cultural 

Intelligence Hypothesis. Science 

317.1360-. 

 



Hockett, C.F. 1960.  

 

The origin of speech.  
 

Scientific American 203.88-96. 

 

 
Reprinted in  

Human Communication. 

Language and its Psychobiological Bases. 

W.S-Y.Wang, ed. p.7. 
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Liszkowski,U., M.Schafer, M.Carpenter & M.Tomasello. 2009.  Prelinguistic Infants, but  

Not Chimpanzees,  Communicate About Absent Entities. Psychological Science 20.654-60. 
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“Overall, our main finding is that when a desired object was 

missing from the location in which other exemplars of that  

type of object had previously been placed, only the infants— 

and not the chimpanzees—pointed to the currently empty 

location as a way of making the adult human understand their 

request for that type of absent object. Our results thus 

demonstrate that (a) human infants are capable of 

communicating about absent entities before language has 

emerged ontogenetically, and (b) this ability is not seen in 

humans’ closest primate relatives, chimpanzees.” p.659.  

Liszkowski, U., M.Schafer, M.Carpenter & M.Tomasello. 2009.  Prelinguistic Infants, but 

Not Chimpanzees, Communicate About Absent Entities. Psychological Science 20.654-60. 



F. B. M. de Waal.  A century of getting to  

know the chimpanzee.  Nature 437.56-59, 2005.   

 

 “A century of research on chimpanzees, both in 

their natural habitat and in captivity, has 

brought these apes socially, emotionally and 

mentally much closer to us. Parallels and 

homologues between chimpanzee and human 

behaviour range from tool-technology and 

cultural learning to power politics and 

intercommunity warfare.” 
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Genetic basis of human brain evolution. 

Vallander, Eric, et al.  2008. 

Trends in Neuroscience. 



When Australopithcine  

stood up 3+ Mys ago, 

it set into motion a  

series of events that  

led to cultural evolution,  

language, and modern 

civilization.  

 
E.Lorenz 1972 Predictability: Does the 

Flap of a Butterfly’s Wings in Brazil set off 

a Tornado in Texas?  



Advances in 

symbolic behavior 

shown in material 

culture. 

 

 

 
Klein, R. 1999. The 

Human Career, 2e. 
University of Chicago 

Press. 



symbolic behavior                   segmental phonology   

   



Johanson, D. &  

B. Edgar.  1996.   

From Lucy to  

 Language.  

Simon & Schuster. 



Footprints in Laetoli 

from 3,500,000 b.p. 
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Complete Fourth  

Metatarsal & Arches  

in the Foot of  

Australopithecus  

afarensis 

Carol V. Ward, et al. Science Feb.11, 2011. 
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Lenneberg, E.H.  1967:95. 

Biological Foundations of 

Language. 

a: branch of trigeminal – jaw. 

 

b: branch of facial – lips. 

 

c: branch of vagus, recurrent nerve - larynx. 

 

d: hypoglossal – tongue. 

 



X-ray photo of 

mid-sagittal 

section  



 

Sundberg, Johann.  
 

Acoustics of the 

Singing Voice.  
Scientific American, Mar.1977. 

 

 
Reprinted in: 

The Emergence of Language: 

Development and Evolution. 

W.S-Y.Wang, ed. 1991:107. 



Vibration of vocal folds 





Waveform 

          三      四   二   零 

Four level tones in Cantonese 



Longacre, R.E.  1952.  Five phonemic pitch 

levels in Trique.  Acta Linguistica 7.62-81. 
 

• gu5 du5 ?we5  ku1 ‘I will see bones’ 

• gu5 du5 ?we5  jo2 ‘I will see palm baskets’ 

• gu5 du5 ?we5  ka3 ‘I will see squash’ 

• gu5 du5 ?we5  ?a4 ‘I will see nine’ 

• gu5 du5 ?we5  za5 ‘I will see eleven’ 

 

Opposite notations for pitch level. 

CHAO, Yuen Ren. 1930. A system of  tone letters. Le Maître Phonétique 45: 24-27. 

 



F0 contours of lexical tones of Cantonese uttered by a male speaker. The solid 

lines are for long tones on unchecked syllables, while the dotted lines are for short 

tones on checked syllables. (Without duration normalization) 



Peng, G. 2006. Temporal and tonal aspects of Chinese syllables:  

a corpus-based comparative study of Mandarina and Cantonese.  

Journal of Chinese Linguistics 34.134-54. 



赵元任，语言问题。1980：149  

  施氏食狮史 

 

   石室诗士施氏，嗜狮，誓食十狮。氏时时
适市视狮。十时，适十狮适市。是时，适
施氏适市。氏视是十狮，恃矢势，使是十
狮逝世。氏拾是十狮尸，适石室。石室湿
，氏使侍拭石室。石室拭，氏始试食十狮
尸。食时，始识是十狮尸，实十石狮尸。
试释是事。 



赵元任，语言问题。1980：149  

  施氏食狮史 

 

   石室诗士施氏，嗜狮，誓食十狮。氏时时
适市视狮。十时，适十狮适市。是时，适
施氏适市。氏视是十狮，恃矢势，使是十
狮逝世。氏拾是十狮尸，适石室。石室湿
，氏使侍拭石室。石室拭，氏始试食十狮
尸。食时，始识是十狮尸，实十石狮尸。
试释是事。 



云南  彜语    陈述句 
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Data from the Yi  language 

Based on Dr. WU Da 

Lecture CUHK 22.9.2004 

a    ts’i   ndu ：I  hit him. 
我        他        打 

 

a    ts’i   ndu  :  He hits me. 
我        打        他 



Darwin, 1871. 

“I conclude that musical notes and rhythm 

were first acquired by the male or female 

progenitors of mankind for the sake of 

charming the opposite sex.  Thus musical 

tones became firmly associated with some 

of the strongest passions an animal is 

capable of feeling, and are consequently 

used instinctively….”  

41 
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Music across space and time: ancient flutes. 

Slovenia 

~50,000 BP 

France 

~32,000 BP 

China 

~9,000 BP 



Language, music, syntax & the brain. 

A.R.Patel.  July 2003. p.675. 

Nature Neuroscience. 

Parsing in  

music: 
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Pevsner, J. 2002. Leonardo da Vinci’s contributions to 

neuroscience. Trends in Neurosciences 25.217-20. 
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FIGURE 22 The surface structure of the human cerebral cortex, which is thrown into folds (gyri) separated by depressions (sulci). In 

the figure on the right, the two hemispheres have been pulled apart at the interhemispheric or longitudinal fissure to reveal the corpus 

callosum that interconnects the two cerebral hemispheres. This is from perhaps the most important book in the history of medicine, 

the "Fabric of the Human Body", published in 1543 by Andreas Vesalius. 

Andreas Vesalius (1514–1564) 

author of De humani corporis 

fabrica (On the Fabric of the 

Human Body), is  the founder of 

modern human anatomy.  
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Paul Pierre Broca  

(1824-1880) 

Carl Wernicke  

(1848-1904) 

Jules Dejerine  

(1849-1917) 

Three pioneers in studies of  

Language & Brain 



47 Dick, F. et al.  2001. Language Deficits,  

Localization, and Grammar: Evidence for  

a Distributive Model of Language Breakdown in Aphasic Patients and 

Neurologically Intact Individuals. Psychological Review 108.759-88. 

 
Broca’s aphasia: 

Wernicke’s aphasia: 

“Alright. . . . Uh ... stroke and uh ... I . . . huh tawanna guy . . . 

h ... h ... hot tub and.... And the ... two days when uh . . . Hos 

. . . uh ... huh hospital and uh . . . amet... am ... ambulance.” 

“It just suddenly had a feffort and all the feffort had gone with it. 

It even stepped my horn. They took them from earth you know. 

They make my favorite nine to severed and now I'm a been 

habed by the uh stam of fortment of my annulment which is now 

forever.” 



48 
1887. Discovery of pure alexia, 

   alexia sine agraphia.  

Oscar C., a retired businessman who had no problem recognizing people and objects,  

but who had suddenly become unable to read. Here is the first description of Oscar C.’s 

situation, included in Dejerine’s report: 

 

“Asked to read an eye chart, C is unable to name any 

letter.  However, he claims to see them perfectly.  He 

instinctively sketches the form of the letters with his 

hand, but he is nevertheless unable to say any of their 

names. … He compares the A to an easel, the Z to a 

serpent, and the P to a buckle.   

His incapacity to express himself frightens him.   

He thinks he has ‘gone mad,’ since he is well aware that 

the signs he cannot name are letters.”  
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Oscar C’s lesions at autopsy 
Dehaene 2009 fig.2.1 
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R.S.Cajal 
 

1852-1934 



Sejnowski, Terry & Tobi Delbruck.  

THE LANGUAGE OF THE BRAIN.  

Scientific American  Oct. 2012. 
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Broca, Paul. 1824-80. 

"The integrity of the third frontal convolution (and 

perhaps of the second) seems indispensable to 

the exercise of the faculty of articulate language 

... I found that in my second patient the lesion 

occupied exactly the same seat as with the first 

- immediately behind the middle third, opposite 

the insula and precisely on the same side.” 

  Translation taken from Dronkers et al 2007. 

 

Nouvelle observation d'aphémie produite par une lésion de la 

moitié postérieure des deuxième et troisième circonvolution 

frontales gauches. Bulletin de la Société Anatomique 36. 398-407 (1861). 



Dronkers, N. F., O. Plaisant, M. T. Iba-Zizen & E. A.Cabanis. 

2007. Paul Broca’s historic cases: high resolution MR imaging  

of the brains of Leborgne and Lelong. Brain 130.1432-41. 

 



Dronkers, N. et al. 2007.  

Paul Broca’s historic cases: high 

resolution MR imaging of the  

brains of Leborgne and Lelong.  

Fig.4.  Brain 130.1432-41. 

 

“Sagittal, axial and coronal slices through 

the brain reveal lesions in the left inferior  

frontal gyrus, deep inferior parietal lobe 

and anterior superior temporal lobe.  In  

addition, there is extensive subcortical 

involvement including the claustrum, 

putamen, globus pallidus, head of the 

caudate nucleus and internal and external 

capsules.  The insula is completely  

destroyed.  The entire length of the 

superior longitudinal fasciculus is also 

obliterated, along with other frontal-

parietal periventricular white matter.   

The medial subcallosal fasciculus is also 

affected.” p.1436. 

 



Perani, Daniela, et al. 2011.  

 

Neural language  

networks at birth.  
 

PNAS 108.16056–61. 

 



Saffran, J.R., et al. 1996. Statistical  

Learning by 8-Month-Old Infants. Science 274.1926-28. 



Saffran, J.R., et al. 1996. Statistical  

Learning by 8-Month-Old Infants. Science 274.1926-28. 



Kuhl, P. K., et al. 2008.  

Phonetic learning as a pathway to language.  Phil. Trans. R. Soc. B 363.979–1000. 



Cann, R., Stoneking, M.,  

and Wilson, A. (1987).  

Mitochondrial DNA  

and human evolution.  

Nature 325.31-36. 

“Mitochondrial Eve” and  

The Out of Africa Hypothesis 



L.L.Cavalli-Sforza & M.W.Feldman.   

The application of molecular genetic approaches to the study 

of human evolution.  Nature Genetics Suppl. 33.266-75, 2003. 



Early Comparative Linguistics 

• “The Sanscrit language, whatever  

be its antiquity, is of a wonderful  

structure; more perfect than the  

Greek, more copious than the Latin,  

and more exquisitely refined than  

either, yet bearing to both of them  

a stronger affinity … than could  

possibly have been produced  

by accident; so strong indeed,  

that no philologer could examine  

them all three, without believing them to have sprung from some 

common source, which, perhaps, no longer exists.” 
    (William Jones, 1786) 
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Words for integers in some  

Indo-European  languages.              from C.Renfrew 1989. 



From Science Feb.27,2004. 

 



Pagel, Mark. 2009.  

Human language as a  

culturally transmitted  

replicator.  

Nature Reviews  

Genetics 10.405-15. 





Integers in Chinese dialects. 
66 





Verb Morphology in Italian  

camminare   =   to walk 

 
Present 1ps cammin.o 1pp cammin.iamo 

 

indicative 2ps cammin.i 2pp cammin.ate 

3ps cammin.a 3pp cammin.ano 

1ps camminerò  1pp cammineremo 

Future 2ps camminerai 2pp camminerete 

3ps camminerà  3pp cammineranno 



Gender & number in nouns. 
69 

Italian 

Russian 



Masc. Neut. Fem. 

Sing. 1 стол   1 окн - о 1 ночь 

Dual 2 стол - а 2 окн - а 2 ноч - и 

Plur. 5 стол - ов 5 окон 5 ноч - ей 

Noun declension in Russian. 





Some measure words for Chinese nouns: 

72 

个  general  头 cow 

把   knife   只 hand 

张   table   支  pen 

条   snake  片 leaf 

朵   flower  艘 boat 

颗   apple   辆   car 

粒   rice   块 stone 

本   book   棵 tree 

匹    horse  台 machine 

     etc. 



Gentic relationship & spatial distance 



Cavalli-Sforza, L.L. and W.S-Y.Wang.  1986. 

Spatial distance and lexical replacement. Language 62.38-55. 
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Report of an empirical study on Daohua 倒话 (Atshogs 2003)  

 

-  Atshogs, Y. V. 2003. 藏、漢語言在“倒話”中的混合及語言深度接觸研究 (Research on mixing of Tibetan and 

Chinese in Daohua and relative languages deep-contact study). Doctoral Dissertation, Nankai University, China. 

-  Atshogs, 意西微萨阿错  Yeshes Vodgsal. 2005. 语言深度接触机制与藏汉语言类型差异问题. Journal of Chinese 

Linguistics 33.1-33. 

Dao Hua’s area 

• A creole language in Yalong river, Southwest 
Sichuan Province, China, between the Tibetan 
and Han areas. 
 

• It emerged 300 years ago during the invasion 
of the Qing troops into Tibet to suppress the 
local minority riots. 
 

• It is hybrid of Southwest Mandarin and Tibetan. 
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Code mixing in Hong Kong 

Guarantee-m-guarantee ge a? 

      唔       嘅   呀   

Gua-m-guarantee-ga?  

  保证不保证的啊? 
 

 

So-mat.je-rry-a?  道什么歉啊? 
  乜 嘢  (咩)  呀 
 

   



Husmann, L.E. & W.S-Y. Wang. 1991.  

Ethnolinguistic notes on the Dungan.  Sino-Platonic Papers 27.71-84.  
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Frunze (Bishkek) 

Kyrgystan,USSR.     

 

   1990 

 

东干语课本 
 

Husmann, L.E. & W.S-Y. Wang. 1991.  

Ethnolinguistic notes on the Dungan.  Sino-

Platonic Papers 27.71-84.  
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“The ‘real world’ is to a large extent 
unconsciously built up on the 
language habits of the group.” 

 
Edward Sapir, 1929.   

The status of linguistics as a science.   

Language 5.207-214 

  

“The limits of my language are the 

 limits of my world.” 
 

     Ludwig Wittgenstein 



“We mold our ‘reality’ with our words and our 

sentences in the same way as we mold it with 

our vision and our hearing.  And the versatility 

of human language also makes it a unique tool 

for the development of the imagination.”   

    Francois Jacob, Nobel Prize 1965. 
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  "Does use and exertion of mental power 
gradually change the material structure of the 
brain,  

  just as we see, for example, that much 
used muscles become stronger?  It is not 
improbable, although the scalpel cannot 
easily demonstrate this.”      

    Samuel Thomas Soemmering, 1791. 

 

 Quoted in Restak, R. (2003). The New Brain: How the Modern Age is 
Rewiring your Brain. London, Rodale` 



 

 

 

 

Different languages shape different BRAINS; 

      different brains produce different PERCEPTIONS; 

   different perceptions produce different BEHAVIORS; 

    different behaviors characterize different LANGUAGES. 

BRAIN 

LANGUAGE BEHAVIOR 
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Visible spectrum of electromagnetic waves by frequency & 

wave length.               

电磁波的频率及波长。 
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Color words in Korean and Russian. 

Roberson, Debi, Hyensou Pak  

& J. Richard Hanley. 2008.  

Categorical perception of colour in the  

left and right visual field is verbally  

mediated: Evidence from Korean.  

Cognition 107.752-62. 

[ yeondu vs. chorok ] 

Winawer, Jonathan et al. 2007.            [ goluboy vs. siniy ] 

Russian blues reveal effects of language on color discrimination.  

Proceedings of the National Academy of Sciences 104.7780-85. 
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“Structural differences between language systems will, in general, be paralleled 
by nonlinguistic cognitive differences, of an unspecified sort, in the native 
speakers of the two languages.” 

        Roger Brown 1976. 

 

Kay, P. & Kempton, W. M. 1984. What is the Sapir-Whorf hypothesis?  

American Anthropologist 86, 65-79. 

 

 

Kay, P. & T. Regier. 2006. Language, thought and color: recent developments. 
Trends in Cognitive Sciences. 

Regier, T., P.Kay & N.Khetarpal. 2007. Color naming reflects optimal partitions 
of color space. PNAS 104.1436-41.  

Regier, T.& P.Kay. 2009. Language, thought, and color: Whorf was half right. 
Trends in Cognitive Sciences. 

Siok,W.T., P.Kay, W.S.Y.Wang, A.H.D.Chan, L.Chen, K.K.Luke & L.H.Tan. 
2009. Language regions of brain are operative in color perception. PNAS 
106.8140-5. 

Kay, P., et al. 2009. Lateralized Whorf: Language influences perceptual 
decision in the right visual field. Language, Evolution, and the Brain, ed. by 
J.W. Minett & W.S.-Y. Wang: City University of Hong Kong Press. 
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             Kay, Paul, et al. 2008.  Lateralized Whorf:  

Language influences perceptual decision in  

the right visual field.  In Minett and Wang, eds. 
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Galileo  1564-1642 

“But of all other stupendous inventions, what 

sublimity of mind must have been his who 

conceived how to communicate his most 

secret thoughts to any other person, 

though very far distant, either in time or 

place? And with no greater difficulty than 

the various arrangements of two dozen 

little signs upon paper? Let this be the seal 

of all the admirable inventions of man.”  









Restaurant in Kowloon Tong 
93 



Chinese menu: 

 

guotie锅贴 

 

xiaolongbao 
小笼包 
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Henrich, J., S J. Heine & A. Norenzayan. 2010. 

The Weirdest People in the World?  

BEHAVIORAL AND BRAIN SCIENCES 33.61-135. 

 “A recent analysis of the top journals … from 

2003-2007 revealed that … a full 96% of 

subjects were from Western industrialized 

countries, specifically North America, Europe, 

Australia, and Israel. … This means that 

96% of psychological samples come from 

countries with only 12% of the world’s 

population.” 

Western, Educated, Industrialized, Rich, and Democratic 



Western, Educated,  

Industrialized, Rich, Democratic. 
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 Evans, N. & S. Levinson. 2009. The Myth of Language Universals: 
Language diversity and its importance for cognitive science.  
BEHAVIORAL AND BRAIN SCIENCES. 

“The diversity of language is, from a 

biological point of view, its most remarkable 

property ... It presupposes an extraordinary 

plasticity and powerful learning abilities able to 

cope with variation at every level of the language 

system. This has to be the central explicandum 

for a theory of human communication.” 



  Language is the single most defining 

feature of our species, and the primary 

vehicle of our cultures.  It should be 

investigated with respect to its rich diversity, 

building on the foundations of evolution theory 

and the multidisciplinary perspective of 

complexity science. 
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  谢谢! 

 

  Thank you! 
    

        3Q! 
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0 

1. Standing up: far-reaching consequences. 

 

2. Symbols: their expressive powers. 

 

3. Language: its biological foundations. 

 

4. Languages: past, present, and future.    
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2 

Hankul: 
Alphabetic letters  

in syllabic frames 

Wang, W.S-Y. 1981.  
Language structure and optimal orthography.  


