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Outline

 Human origins: when did humanness
evolve?

e Scenarios for the evolution of humanness

— Language-first, Intelligence-first, Massive
modularity

* Can we assess evolutionary plausibility?

— Limited time & unusual traits
* Hidden potential scenarios preferred
« Common cause scenarios preferred
* Self-reinforcement scenarios preferred
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All humans have language,
art, technology, sophisticated

reasoning abilities, spatial
and number cognition —

and individual abilities are all
relatively similar (even 1f
cultural differences are big).
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FIGURE 25.19. Average linkage tree for 42 populations. The genetic distance (bottom) was calculated

on the basis of 120 allele frequencies.



mMicrosatellite genetic distance
o

=

(=]
| | LI

e

b
LI LI

|
20,000

|
40,000

|
H0,000
Time

|
80,000

100,000




million yrs







Mitochondrial
Eve

1 million yrs 500k 250k 100k

\46 Homo Art
%, Sapi
o Sapiens




ﬂ
[
g
g
=
]
[

rance, 1



Language
Complex reasoning
Mathematics

Music
Consciousness
Music
Cooperativity

Life history, upright posture, opposable
thumb, running



What has happened?

— Earliest evidence for some (very limited) aspects
of 'humanness' 2.5My BP

— Last common ancestor all humans:
* ]140Ky-290Ky BP (mtDNA)
* 70Ky BP (Ychromosome)

— Between 2.5My and 100,000 years BP
something very significant has happened 1n
hominin evolution!



Three scenarios

* “Language-first scenario”: humans
discovered language, and language made us
smart

* “Intelligence-first scenario0”: human
intelligence increased and affected many

other human cognitive traits (once it reached
a threshold)

» “Massive modularity scenario”; human
specific traits are modules, evolved one by
one under selection pressure of savannah life



Scenarios of language evolution

Language-specific mechanisms, gradualist
evolution: Pinker & Bloom'90, Jackendoff'02

Language-specific mechanisms, saltationist
evolution: Bickerton'90, Chomsky

General cognitive mechanisms, ~saltationist
evolution: Tomasello

(Modified) general cognitive mechanisms,
gradualist evolution: Deacon'97



Language-specific, gradualist

scenario
(e.g., Jackendoff 2002)

1. Use of symbols in a non-situation-specific fashion

v N\
2. Use of an open, unlimited 4. Concatenation of symbols
class of symbols
! !
3. Development of a phono- 5. Use of symbol position to
logical combinatorial system convey basic semantic rela-
to enlarge open, unlimited tionships
class of symbols
N\ v
(Protolanguage about here)
|
6. Hierarchical phrase-structure
/ N\
7. Symbols that explicitly en-
code abstract semantic rela- 8. Grammatical categories
tionships
/ N\

9. System of inflectionsto 10. System of grammatical
convey semantic relation- functions to convey semantic
ships relations

N\ | /
(Modern language)



Can we assess the evolutionary plausibility of
alternative scenarios?



Yes - Evolutionary considerations provide
important constraints on plausible scenarios






LT




TETIE AT T
-:vv.-_n.—.._ -_iﬁ-
e LR L LT T
" f-t..-.
.
+
IL.'-_. ll.l'vlitltiﬂ e
. " T
. " *
ey - 1. '
pauts? T + d \lt *.
] = r *
L_Il # iy & l# .
-I I‘ - .-il. - -I
. . . ._._vl L T -
[ ]
M "a ¥ -t .
& - & e . .
. -
* > - - R R L
L] L] -
I _" . - L]
-t -.f & .u H * L
= .‘t - ] = * . -4'
. . -_- Y r [ ] L] w Fa ]
e 2 . _-_- F % P L™
£ LU -
My & - » . %
’I' - - =k g = . *
-.._-_ - .._.1 * & " l- L
-
- . - A S L
* - LA Pl 2 "
o - *a Thipaaser
l-_- «t a®ha !It_;
at ¥ . T Tt
& Pl L] Fag l‘
. -
v o : T
" - "
" * )
L
I_t - Trwy
. . Ll
K -
., -y "
. «* hll ] * *
_-_’ nt tn‘ i.l
- - ] -
*
b ., » T % P8
H - . - - - - - -
3 . = g ] : : . '
. T . [ " - L]
] b L . : -
. s 4 M . -
. " L : . .
. b . by :
-! l.l I...- - he .
[T TL
. e o g W
LR «* . P
» -
I'itl' -l -
- : .“ 3
av.-_.. -_.-_-_ >
.lI.. Sl.-'.-.' ll
a
tanapant s’
.‘.‘
ot
vt
T
»
™ PI-I
..I “.l. L3 !‘
- a® = L]
. -~ * * -
. " " » -
s - - b *
- " * > *
.1I - L] Pl il

Ty

U "
Y« e «*
LN LTS
- - -
[ " -
‘l .Ml-.'.-. l-
’ T TYR
"

Il_llr...l...‘

*
¥
L]
H
O
W'Y

ight, 1932

Sewall Wr

. -
- L |
- L]
- »
. N
- L]
Ia - ro
a " -
— M
= 7 -
-
- Y »
s r -
- 7 *
L] - -
- : Py
L4 L]
- »
& -
h &
a -
[S
-
n
-
+
'._1 )
- -
- -
a
-
-
»
-
. A
o »
- -
- -
" O
-
C.-
-
L '.’ r
.
. o o
A -
. -
M - %
. -
- L]
.
- - b
- . * ﬂ
- L -
. . -
L] -
- . g
et




.'_.alrlntt‘ - .
- -
¢ ; :
am 4
. “'la.‘ - :
- -
» » -
] d L]
e, 3 - qa®?
e - = -
e - 1'.
- - - ™ —
% .. :
» ._

grat®
-"'"""‘1'
-
1
s
-
Fa
-
-
-
L
.
-
-
L ]

.‘nl'-'

Sewall Wright, 1932



ML L

-
.rs.-_.-t__

L

s

*
-
L]
L3
.I.I F
-
-
#f-l.c.-_l
.‘l
-
.I.I
+
D-I_!l&l. -
g b
-
*

e L
-t a_lﬁ-. L]

l_.. L}
-._.Il_i' .II .
* - -

- - -

* T

- LI -

a - * *
- ol [ [
. - - w

. & L

L] . - Ll

. . - #

" »
Ty
. * 1
&
¥ .-._l "

L Tawn "

. -
[ LA -
*s ta, .t

’ taaa "

L
Illllrll.:

L]

Il l_l
" -
- L]
- .

- »

- l.t -

- . ™

L - -
- L]

- a v

R -

- - v i

) N - -

® & H *

3 -

si o

L] - .

. - -

o7
l‘ & -

d -
a* -
L

[ 3 .r'.

-
*
- u]
. -
- -
a

14 *

- -
a” »

-
&
oA
l. -
__-. .
-

‘. ‘.‘

- -

» *

- ll o
. _a_- qo._
- - ‘.Il.
- - 3
i : *

- -
- ] -
- & - ﬂ

. . -

P

» e *

1ight, 1932

Sewall Wr




Components of evolutionary
explanations

Heritability & variation
Strategy set
Fitness

Path of ever increasing fitness

— Frequency-dependent fitness: solutions to the
problems of coordination and cooperation
(reciprocity, kin selection)



Genome data

— Chimp-human genome comparison: 98% in
common, but still 35 million single nucleotide
substitutions (half in human lineage);

— 600 genes strong positive selection 1n those
lineages (1mmune system, transcription factors)

— 6 chromosomal regions show evidence of strong
selection, including region of FOXP2 and CFTR
(sweat, cholera)



Limited time argument

e Implausible to assume very many selected genes
for each uniquely human trait
* 100,000 yrs ~ 4,000 generations, 2My ~ 80,000 gens
* Population size N: 10,000 (estimate for 12,000 y BP)

 Fixation time ~ 2N generations ~ 4 selective sweeps
(if consecutive as 1n asexual reproduction)

* but: evidence for recent selection on ~1,800 human
genes (last S0Ky; Hawks et al, 2007, PNAS)

* but: “strong evidence of positive selection unique to
the human lineage 1s thus limited to a handful of
genes” - (Chimp sequencing consortium 2005)



Social traits argument

e Most uniquely human traits are 'unusual', social
traits in evolution because their benefits are for or
dependent on the social group.

* E.g., evolution of language, communication, music,
cooperativity, social cognition etc. all pose
coordination and altruism problems:

— Kin selection / Social evolution theory
— Frequency dependent selection

e Require unusual circumstances; implausible to
simply assume a prolonged selection regime
favoring social traits



Can we assess the linguistic adequacy of
different scenarios?



Argument from Personal Incredulity (?)
Argument from Authority (?)
“No miracles” argument

“No intermediate language™ argument

— Across human individuals
 But: SLI...

— Across primate species



* Phonetics

* Phonology

* Lexicon

* Morphosyntax
* Semantics

* Pragmatics



Requirements for plausible
SCENarios

« Explain how such a radical new phenotype
can be based on relatively few genetic
changes

— (1) Common causes
— (2) Hidden potential

* Explain how the unusual circumstances
needed for the evolution of social traits can
be sustained

— (3) Self-enforcing dynamic



Language & cognition

Reasoning: logic <-> language (not, and, or, 1if, then,
all, every, some, X1s Y, ...)

Planning: hierarchical plans <-> hierarchical phrase-
structure

Theory of mind: intentional embedding <-> sentential
embedding

Mathematics: number words, context-free syntax of
algebra

Music: pitch, rhythm, phrasal structure, cultural
transmission

Consciousness: 1nner voice



