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D’ou venons nous? MAagh3g?

Paul Gauguin, 1897. gue sommes nous? AZ2fa#?
ou allons nous? a4 ah = ?




}A’fﬁ &I_\_;E\ S ? TS 22 Huxley, T. H. 1863. Evidence as to Man's place in nature.

Skeletons of the
GIBBON. ORANG. CHIMPANZEE. GORILLA. Manx,

Photographically reduced from Diagrams of the natural size (except that of the Gibbon, which was twice as large as nature ),
drawn by Mr. Waterhouse Hawkins from specimens in the Museum qf the Royal College of Surgeons.



ARKIVE

wWww.arxive,org

H

© Clive Bromhall / gettyimages.com

= Y /
77

1T
<




While chimpanzees did not invent language, a
natural question to raise is whether they can be
taught language, given how close they are to us
genetically. It became clear by mid-1900s that they
cannot speak as we do because of neuro

Savage-Rumbaugh, S. and R. Lewin (1994). Kanzi:
The Ape at the Brink of the Human Mind.
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In the Shadow of Man E%E\ =

De Waal, F. B. M. (2005). “A century of getting to
know the chimpanzee.” Nature 437(7055): 56-59
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Genetic basis of human brain evolution.
Vallender, Eric, et al. 2008. Trends in Neuroscience.

hominid

hominin

B 77 &% Australopithecus

I5 A Homo habilis

B 7 A Homo erectus

ga/( Homo SIS Human Chimpanzee Gorilla Orangutan

IR KEE OEEE

Millions of years since last common
ancestor with human o o7 -9 “14
Genetic difference from human ~1.2% ~1.6% ~3.1%
Brain volume in cm?® 1129-1685 230415 400-565 300—-400

primates & R 18

|

Gibbon Old World New World
'E % ﬁ monkeys monkeys
~18 ~25 35-40
~4.0% ~6.5% ~11.5%
70-152 33-205 4-123

TRENDS in Neurosciences




Johanson, D. and E. Blake (2006). From

Lucy to Language, Simon & Schuster.
Leakey, M. D. and R. L. Hay (1979).
"Pliocene footprints in the Laetolil Beds
at Laetoli, northern Tanzania." Nature
278: 317-323.




\RADIATED SPECTRUM
i) \ A BRAIN VOCAL CAVITIES
L
QU U SESe S USED TO CONTROL THE USED TO SELECT AND
SOUND = E \ SPEECH PROCESSES SUPPRESS OVERTONES
o
2 N NASAL
ORAL
- PHARYNGEAL
FREQUENCY —> /
0 VOGAL-TRACT FREQUENCY CURVE c R
= A "'
VOCALTRACT | 8 b
(RESONATOR) S L CAT LOWER
2 ARTICULATORS | RESPIRATORY TRACT
5 USED TO VARY : ‘ USED TO SUPPLY
S FREQUENCY —> THE VOCAL CAVITIES S & THE BREATH STREAM
VOICE-SOURCE SPECTRUM \ TRACHEA
al LUNGS
o8 IAPHRA
| VOCAL CORDS S Ly e
2 2
e S USED TO MODULATE 7 AW 7290
VOICE SOURCE s 2 0 MonA \ R
s 3 N
8 A
< 7o ;
MM MMMMMM
FREQUENCY —> & \7
VIBRATING ¢ 3
VOCAL FOLDS 5
(OSCILLATOR)
Speech
AIRSTREAM is built upon our more basic
12acps i7acps 248 cps 330 cps functions of breathing & chewing.
The ability to speak fluently
LUNGS

(POWER SUPPLY)

co-evolved with the complexity & expressive power
of language over 100,000 years of human evolution.




Man as a talking animal

SYNIBQOLIE
SPEGCIES

' “A ' work of enormous breadth, likely to pleasantly
surprise both general readers and experts.”
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TERRENCE W. DEACON

WEARE
OUR BRAINS

FROM THE WOMB
TO ALZHEIMER'S

DICK SWAAB
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Cajal’s hand-drawn images of
nervous tissue stained by Golgi’s
method; pyramidal cells PFC.

J.Z. Tsien. 2007. The memory | IACYLGLYCEROL
code. Scientific American. July. |




Whole brain Azevedo, F. et al. 2009. Equal numbers of neuronal and nonneuronal cells make the human

1508.91 +299.14 g brain an isometrically scaled-up primate brain. Journal of Comparative Neurology 513.532-41.
170.68 + 13.86 B cells
23;8? IS;?, S o Cerebral cortex (GM+WM)
0.99 non-neur/neurons 1232.93 +233.68 g
7718 £7.72 B cells

16.34 £ 2.17 B neurons
60.84 + 7.02 B non-neur
3.76 non-neur/neurons

81.8% mass
19.0% neur

~~~~~~

Cerebellum
S ol Y SGESSE SR 154021920
Badtiof hrain @ S AN 85.08 + 6.92 B cells
Por T \ S il 69.03 + 6.65 B neurons
11190 £noAcg T e G f,_l L”f'_‘? 16.04 + 2.17 B non-neur

8.42 £ 1.50 B cells

0.69 + 0.12 B neurons .
7.73 +1.45B non-neur  /.8% mass
11.35 non-neur/neurons 0.8% neur

0.23 non-neur/neurons

10.3% mass; 80.2% neur
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SPEAKING A HEARD WORD

MOTOR CORTEX ‘ Reprinted in +--7; 2008,
) Kz feg FIRK it b0 R
ARCUATE FASCICULUS (1Ll el = =g 7

| Left hemisphere & its four lobes:
L ‘ Frontal, %
TRERN: Parietal, [t
Temporal, %%
Occipital. #2%

Geschwind, Norman. 1979.

Specializations of
the human brain.

Scientific American 241.158-68.

WERNICKE'S AREA

PRIMARY AUDITORY AREA
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Cavalli-Sforza & Feldman.
Nature Genetics 2003.
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n i Cantonese tones in the monosyllable /i/

uttered in isolation. The solid lines are
for long tones on unchecked syllables,
while the dotted lines are for short tones
on checked syllables. (Adapted from
Peng & Wang, 2005)

W.S-Y.Wang.Feb.1973.
Scientific American.
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Radical Positions |
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“Stone house poet Mr. Shih was fond of lions and resolved to eat ten lions. The gentleman from time to time went to the market
to look for lions. When at ten o‘clock he went to the market, it happened that ten big lions went to the market. Thereupon, the
gentleman looked at the ten lions and , relying on the momenta of ten stone arrows, caused the ten lions to depart from this

world. ...” English translation from Chao, Y.R. 1955. Meaning in language and how it is acquired. Cybernetics, Transactions of
the Tenth Conference, ed. by H.v. Foerster, et al. 49-83. New York.
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BJ HK Japanese | Korean
Pinyin |Jyutping Kana Hangul
=11 jue2 zyut D &
L% % éﬁ zetsu jeol
T4 mie4 mit &$HD =
- metsu myeol
NERK 4
T 44 xue3 syut D o
P - B setsu seol
FELE

Eom, 1.-S. (2002). "The origin of Sino-Korean Coda-I."
Korean Linguistics 11: 101-117.
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GZ BJ |SH XM Japanese

1 |jat ™ yi v |yi? M tsit 'V lichi

2 JI v er 11 ni v || v ni

3 |saam san U se U sa lu san

4 Sel 1H1u SI 11 SI 11u SI 1H1u Shl

5 ng>m v wu 1 ng 1v go|||V go

6 |luk !V liu " [lu? v |lak 'YV |roku

10 |sap 'V shilv [ze? VWV Itsap 'V |ju
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Source: United Nations Population Division

MIT AgeLab, 2010 2010 2020 2050

China’s 60 + Population
2010-2050

estimated
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/hou Youguang,
BB, The longest human

1906 = 2017. lifespan is that of
ﬁg\éoza;eno;cn Jeanne Calment
151 yeaZs | of France (1875-1997),

who lived to the age of =
122 years, 164 days. S



Professor Charles Kuen Kao (5%) was born in
Shanghaiin 1933. He is the recipient of a Nobel
Prize in Physics in 2009, & was known as the
“Father of Fibre Optics”.

He had Alzheimer’s Disease, as did his father.
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Expensive Expensive Inexpensive

Moderate

igure 1

EEGJ/ERP: Electrical potential changes
» Bxesllam 1amipoea rasolution

~ Snadiss oover 1hs life spen

» Sarailive 10 movamant

» MNolssless

MEG: Magnetic field changes

» Bxesllamt 1ampoea 2nd spetiE rascluiion
» Stadiss on addts 2nd young chidran

» Hesad tracking v mowsmant o= kvztion
~ Mossless

fMRI: Hemodynamic changes

» Bxesllam spetE rescluviion

» Saadiss on ddts =nd = faw on infants
+ BExdramaly sersiive 10 movsms

+ Motsa prolenors nesdsd

NIRS: Hemodynamic changes

» oo spet| resolution

> Snadiss on infends inihs first £ yaars
» Sansilive 10 moveman

~ Mossless
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our newmesience tachniques now wed with nfants and young chiliren +o @armne their brain responses to inguktic Sgnals.
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DREAM BIG! AIMHIGH!
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