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Cognitive evolution
PALEONTOLOGY/ARCHAEOLOGY

PSYCHOLOGY NTHROP/LING

COMPARATIVE NEUROBIOLOGY



Conservation of gains: vertebrate brain




Conservative template: The primate brain




SPEECH,
RAPID CULTURAL CHANGE

TOOLS, SKILLS,
FIRE, MIGRATION
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Millions of years before present

Cultural change coincides very roughly with encephalization
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Major facts about human cognition

I, Humanstiveint COGNIIVE COMMUNINTES
2. that constrict MINDSHARING cUItUres

5i that gevern Empatnic,; emotional, and cognitive
attUnEMENE amoenNg theliFMEMBENS

Signature human trait: distrbuted cognition




Cognitive ecosystems

Comprised o DEthrerganic and INerganic
components (culttre & technology)

Jihat Work on the brain firom the outsidein

Restructuring the cognitive field in
ONLOGENESIS






Cultural takeover of the hominid
brain

he humanbrain s Unusually: plastic; inte: eld adge:

Muchreifwnat we call shigher cognition, “Including
languade; orginatesiiniculttralrepreogramming.

1INIS creates;unigue’ cognitive architectiures in the brain
It can alse create NEW: domalns off representation



Governing
representa-
tional
systems in
communities

of mind,
in order of
emergence

Stage

Species/period

Novel forms of
representation

Manifest change

Cognitive
governance

EPISODIC

primate

complex episodic
event-perceptions

improved self-
awareness and
event-sensitivity

episodic and
reactive; limited
voluntary
expressive
morphology

early hominids,
peaking in H,
erectus;
4M-0.4 Mya

nonverbal action-

modelling

revolution in skill,
gesture (including
vocal), nonverbal
communication,
shared attention

mimetic;
increased
variability of
custom, cultural
“archetypes”

sapient
humans,
peaking in H.
sapiens
sapiens;
0.5Mya-
present

high
rl%mm oral

anguage, oral
social record

lexical
imvention,
nmanagtﬂve Jth
ought, mythic
framework of
governance

recent sapient
cultures

extensive
external
symbolization,
both verbal and
nonverbal

formalisms, large
scale theoretic
artifacts and
massive external
memory storage

msl:lt&munahzed
aradigmatic
t]iwugli'xd

invention




Hypothesis

e Human beings did not evolve new innate LTM
“systems” for storing cultural representations

e Rather, humans evolved a novel capacity for recall

- The unique nature of human memory may
be explained largely in terms of voluntary
access, ie retrieval



Voluntary recall: autocuing

Animallretrievaltis mediated by passive, ustually.
externally clea asseciative thiggers

IHowever, human recall cant be deliberately: seli=
Lridgered: this isfdefined as “autocuing

Autecuing evelved independently’ of storadge
and encoding MEechanisms



Evolutionary origins of autocuing

COMMORassUMpLIon:

= autecuing must have evolvedr asian aspect of
langlage
ProbIEm autocuing colld noEAave CHgiated
language
n NONTOPIO-PI0H0I0GICEI IV ERU O CAlI CCCU - WILIOULIL

n WItHOUL U5, 110N EXICal JVER LN COUIA gV e OCCUITEd.
n WWItIoUL tIeater,; oL eVen prololaigiages colla . evolve

TIhe cognitive fiundamentals offretreval nad to
evoelve before language

n Language evolution Was scalio/ded o e ealier:
EVoIULIon O autocuing



Evolutionary origins of autocuing

NGrevidence ol Voluntary atutecting i wild
PHIMatEs

HUman: children are excellent att autecuing at

dn early age — as Seen inl event-reenactment

s €0 Fantasy: play, Seli-reminding, renearsallof;
aCLion

m €0 Practicerand reneansall ol skills



Origins of autocuing in skill

Hypothesis: an early evolutionary change in
the hominid brain enabled voluntary recall
of exact memories for action = rehearsing
refined skills




Earliest direct evidence of refined skill: the
master toolkit (tools to make tools)

- 1,800,000



REFINED SKILLS




4 n'*dﬁ’""!/;;ﬁ

!

'f‘, .



















Summary

. Autocuing appeared very early in the
domain of skilled toolmaking

. First evident at least 2.6 Mya, possibly
3.5 Mya (in a. Afarensis)

. More advanced in h.Erectus 1.8 Mya
. Main anatomical change: expanded

connectivity between PFC, IPL & lateral
cerebellum



Basis of modern memory architecture

. Autocuing of event-memory: supports recall and
rehearsal of whole-body event-memories

. The remaining changes to the primate memory
systems are all scaffolded on this adaptation

. The later are later products of a series of culturally-
imposed reorganizations of the hominid brain

first by oral culture
then by material culture



Autocuing enables mimetic imagination to recall
and modify very specific action patterns

(@pproximating an' ideal off performance)



Mimesis: translating event-
percepts into motor plans

SUpra-modal meta-SUPERVISIoN O VelUntary, action

LIGHT |1 | | |

SOUND |l v Liw bt
VIBRATION | Lo v Ll

TOUuCH |11 | |
BODYSENSE |11 |4 [ 1y [




Autocuing exploited
the “outside-Iin" principle

= All conventions begin as modified actions
m Cultural conventions: negotiated interactively

m Generated outside the brain in a creative
space

m They originate in modifiable action-memories
m Distributed in networks of practice
= This also applies to language




1st cognitive-cultural networks:
Mimetic culture (~2 Mya)

Ilhe actoristborn: refined skill linked
to matenialculture

Skilled, complex SeCIELY
Creative, embodied, dramatic
Contagion, Pressure to conform

Networks o practice related to tools

Lumsden & Wilson, 1983



Networks of practice constitute
distributed embodied memory

systems
g w “1:__.;! '-*';<-'" .




Special role of material culture
(Tools, built environment, artifacts, documents)

All manufactured tools are implicitly instructive &
Interactive

External symbolic storage (ESS) systems are key
components in modern representational systems

Essential components of hybrid cognitive ecosystems
(biological + artificial components)









The Novo Nordisk model of corporate governance

Governance structure

Assurance
s e
methodology

!

Board of Directors
External codes

Financial audit
and regulations t

and non-financial

- assurance
Chairmanship AUd.'t R&D Facilitator
Committee Facilitation
t Organisational

audit
Executive Management

Quality audit

$

Organisation

Novo Nordisk Danish

GENERAL MEETING OF SHAREHOLDERS

Elect and Dismiss Elect and Dismiss Elect and Dismiss

CORPORATE Deliberate
Independent AUDITORS BOARD OF | /Report
Auditors (Board of DIRECTORS
Corporate (Directors)
Auditors )

Cooperate

Management/ Supervision

Cooperate
Cooperate

CORPORATE
AUDITING
BUREAU (Corporate Officers)

Internal Audits
Business Units / Affiliate companies Business Execution

NEC Japan

TERMES OF
REFERENCE

COMPOSITION

INFORMATIOMN

CORPORATE
GOVERMANCE
REVIEW
POOLESS

Risk
committes

| Transformation
committas

Truworths

: orths T ns | :
International 1
7 Limited raspenibily | | oM
i | committes

Project

Hon-executive committes l

Truworths USA

Corporate instantiations of hybrid cognitive ecosystems



Capitalizing on developmental neuralland
COGNItIVE PIaSTICILY.
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s [VIaSSIVe SEmMIOLIC ecosystems In distributed netWorks:

Supremacy of mind over matter, or vice-versa?



Challenge #1: Strong externalization of
influence

INFdevices expose: the mind torsophisticated

codnitive endineerngs I1s ourmental autenemy.
thréatened morerthan inrthe past?

SEMIOLIC analysis off theconaditions ior mental
autenomyswherewouldit diiferfirom
pPSychologicalior secivlogical metnods?



Challenge #2: Anhonymity and extreme
individuality

Common: bElEFTARGRYMILY IR CYDERSPACE GEfeats
evoelved protection mecnanismsagalnst Cheatersiand
Predators

5 SEMIOLICINAICES Ol ISOIatIoN; INSECUREY, Mmistrlst
might be developed

= [S there stchia thing asia pathelegdical Semiotic
system? I se, how mIght It be “diagnesed?~



Challenge #3: Defensive conservatism

ECONOMIC SYstemsareincreasingly machine-arven (Vs
NUMan-CeEntered)

Unregulated cCompELtion o CognItVe LeSOURCES IS
already arreality tUrnoVer rates euisthpoUr Ordanic
Capacity foer tracking change

TIhe new: ecology: could threaten ol hasic nerms and
standards of seli-cultivation (ie, civilization)



Potential applications of cognitive
semiotics

[Developrnew metnodelegies, cCOmBINING GRJECLVE
andistbjective approacnes; terbuild anradequate
model offlarge-scale; cultiral=CognitiVve; SyStems

liraCkethe natlre off the CAanGeS NI tNE SEMIGLIC
ecology, and thelrimpact en cognition



