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  In this introductory lecture, I will discuss the 
importance of language in our private and public 
communications, within the dual perspectives of 
 evolution theory and complexity theory.   
  Language is a mental instrument for 
representing the world, unique to our species, 
whose evolutionary trajectory began with erect 
posture, over 3 million years ago.  The trajectory 
accelerated sharply as our social and physical 
environments became increasingly diverse and 
complex. It is the single most defining feature of 
our humanity.  



  Language builds upon and integrates many 
biological and social behaviors, especially 
respiration, mastication, remembering, reasoning, 
and socializing.  Language is a complex system with 
several interacting subsystems, such as phonology, 
grammar, lexicon, each constantly adapting & self-
organizing to changes in our lives. 
  Research on language must draw from many 
bodies of knowledge, especially linguistics, cognitive 
neuroscience, genetics, anthropology, and computer 
science, as this lecture will illustrate. 
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Paul Gauguin,  1897. 
 

D’où venons nous?  
que sommes nous?  où allons nous? 
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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. 



Povinelli & Vonk. 2003. 







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?  



Johanson, D. &  
B. Edgar.  1996.   
From Lucy to  

 Language.  
Simon & Schuster. 



Footprints in Laetoli 
from 3,500,000 b.p. 





 

Complete Fourth  
Metatarsal & Arches  
in the Foot of  
Australopithecus  
afarensis 

Carol V. Ward, et al. Science Feb.11, 2011. 
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Early Homo in China  
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Adult cranium from 
Herto, ca.160,000 BP. 
Tim White et al, 2003. 
Nature  June 12, p.743.   



Lordkipanidze,D. et al. 
2013.  

 
A Complete Skull from 
Dmanisi, Georgia, and 

the Evolutionary 
Biology of Early 

Homo.  
 

Science 342.326-31. 
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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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Language Diversity: 
an early account 

Genesis 11:7   “Go to, let us go down, and there confound their  
language,  that they may not understand one another's speech.” 

Tower of Babel 

 
 
Painting by  
Pieter Bruegel   
1525-69 
 
 
 



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 

all of 
African 
descent 



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) 



25 Words for integers in some Indo-European  
languages.              from C.Renfrew 1989. 



Integers in Chinese dialects. 
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From Science Feb.27,2004. 







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 1pp cammineremo 

Future 2ps 2pp camminerete 

3ps 3pp cammineranno 



Gender & number in nouns. 
31 

Italian 

Russian 
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Husmann, L.E. & W.S-Y. Wang. 1991.  
Ethnolinguistic notes on the Dungan.  Sino-Platonic Papers 27.71-84. 



 

 
Frunze (Bishkek) 
Kyrgystan,USSR.     
 
   1990 

 

Husmann, L.E. & W.S-Y. Wang. 1991.  
Ethnolinguistic notes on the Dungan.  Sino-

Platonic Papers 27.71-84. 





The Emergence of 
Language: Development 
and Evolution. 
W.S-Y.Wang, ed. p.107. 



Vibration of vocal folds 





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) 





1980 149  

   
 
   

 



1980 149  
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SciAm.Feb.09 





The most 
complex matter  
in the known 
universe 



 

Paul Pierre Broca  
(1824-1880) 

Carl Wernicke  
(1848-1904) 

Jules Dejerine  
(1849-1917) 

Three pioneers in studies of  

Language & Brain 



48 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.” 



49 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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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. 
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R.S.Cajal 
 

1852-1934 
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Joe Z. Tsien. 2007. The memory code.  
 Scientific American.  July issue.     

0 1. 2007 8 .  



 

Wilder Penfield   
1891-1976.  

Penfield, W. & L. Roberts. 1959. Speech and Brain   
 Mechanisms: Princeton University Press  

Penfield, Wilder. 1965. Conditioning the uncommitted 
 cortex for language learning. Brain 88.787-98. 



Penfield, W. & L. Roberts. 1959.  
Speech and Brain Mechanisms. Princeton Univ. Press. 
 •  Before the age of nine to twelve, a child is a 

specialist in learning to speak.  At that age he 
can learn two or three languages as easily as 
one. !  

•  ! for the purposes of learning languages, the 
human brain becomes progressively stiff and 
rigid after the age of nine.   
   [1939; reprinted 1959:235.]  

 
Penfield, Wilder. 1965. Conditioning the uncommitted cortex for 

language learning. Brain 88.787-98. 

 
 



Penfield, W. & L. Roberts. 1959.  
Speech and Brain Mechanisms.  Princeton University Press. 
 





The Emergence of Language: 
Development and Evolution. 
W.S-Y.Wang, ed. p.73. 





“! recounts Eric Kandel’s 
bold life at the frontier of 
brain science, where his 
molecular biological 
approach has revolutionized 
human understanding of 
how information received by 
our senses becomes hard-
wired.” 
 

  J.D.Watson, 
  Nobel Laureate, 
  1962. 
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Amygdala!

Hippocampus!



Perani, Daniela, et al. 2011.  
 
Neural language  
networks at birth.  
 
PNAS 108.16056–61. 
 



Western, Educated,  
Industrialized, Rich, Democratic. 
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 Toward a more balanced view of humanity from the perspective of 
Greater China, we can contribute to future research in two important ways.  
We must achieve a fuller understanding of the linguistic diversity in our part of 
the world, especially in the non-urban regions,.  We must pay special attention 
to features not commonly found in European languages and cultures.  These 
include the lexical use of tones, a rich system of classifiers, a relatively simple 
morphology, and writing in thousands of sinograms.   

 Currently, disciplinary boundaries are often too rigid, transdisciplinary 
research is scarce, and it is difficult to make connections among bodies of 
knowledge.  We must break down such boundaries, and effectively connect  
the first-hand data collected from the field with the experimental results 
obtained in the laboratory for the light such combined views can shed on the 
nature of our species as a whole.  

 Investigating ‘where we come from’, ‘what we are’, and ‘where we are 
going’ , the questions posted by Gauguin, as a unique species in this known 
universe is a grand challenge that our Joint Center has committed to do.  We 
hope that many young people will be excited by these questions and join us in 
this fundamental quest. 
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  Thank you! 
    
        3Q! 


