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In the beginning was he mounting fireThat se alight the weahers
fr a sparkA three-eyed, red-eyed spak blnt as a ower;Life rose and
spted from he roling seasBrst in he roots pmped fro the earh and
rockThe secre ils tha drive he grass.

n the beginnng wa he wrd he wrdThat fm he slid bases of he
lighAbstraed all the leters frm he idAd frm he ldy bases f he
breathThe word fwed p ransaing t he hearFirs haaers of birth and
deah

Dyan Thas "n he Beginning"
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In most areas of science theorie of origin are in the
maintream.Te origins of te solar ystem, of the Eart of it cntinent
moun

tains and life form and of te uman race itsef are central issue
ina variety of dicipline from atronomy to zoology Yet the
questionof human cognitive origin a not been in the forefront of
cogniivescience In fact cognitive cience as built its edice mostly
on thetudy of two recent and ighly specialized kinds of mind:
literateEngli-speaking adults and computers

In anima reearc an important eson wa earned ong ago to

do justice to te mental capabilities of animals we mut study a
vriety of species and place tem in an evolutionary context We
cannotundertand their cognitive cpacitie witout accounting for
theirplace in the bioogical order For ome reason, human cognitive
research doe not eem to ave learned te ame leson Cognitive science
often carries on as thoug humans had no culture no
ignicantvariabilit and no istory

his neglec migt reect in part an averion to teoretical
peculation But istoricall te procription of peculation in cience
asbeen unproductive, ustiied only by the trange ilusion that
noknowedge is better than ome Broad integrative teories of
originhave traditionaly predicted syntesized and inspired
experimentalwork Such teories ave often peee the strong conrmatory
data
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n nvn h o who oh no onvonn h
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uiv houn o "konkov, on u knowohin o Doovk nov, ohin o h oon o

ntn o houn o n ohin o th o ono huo. on o h know n otn u ookinu
oh o. u th o outon oh no h o o h u, u vnu ov nin,n h out h no know
o own

ovn to nonnon ou o ook, 989won ov th o h uh u utt th on n n
withou oi ntn ut tion I o u nohin u o o ninno u o t , n no n hun h
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nonolor o nllgn ha l ona h r o h anal kng-
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On unuual a o h ook i inororaon o ologialan hnologal aor no a
ngl voluonar onnuu I wlargu ha vr rn hang n h organzaon o h huan
nar u a unanal a ho ha ook la n arr voluonarranon h ar a nw or
hnolog rahrhan gnall no hang n h ran h o uhhnologal hang ar lar n
kn o arlr ologal hang,nauh a h an rou alraon o h arhur o huan or h
orn n hu a hr ruur onaningvg o arlr ag o huan rgn a wll a nw ol v
ha hav raall alr organaion h ru

ural rlaonh wn iniviua huan n an rnalor hnolog onnu o hang an h
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6 T Nd a f giv vi

to build the uial oneptual bdge between the ental tutueo ape and
huan A eent exaple i Lebean' (98 atteptto peiy the adaptation
eading to huan language Sine ape and

patulay hipanzee ae genetially o oe to huan the keyto the unique
powe o the huan intellet i ought in it ontatwith tat o ape Howeve
theoie eanating o thee eld havenot been ih in detai aout enta tutue
patiulaly abouthighe ogntive untion Thi i patly beaue thee ae ew
equvalene in the te ued to deibe the ogntive apaitie o ania

ar4J\ tans;

and thoe that ae ued oten ail to do utie tothe

complihes

o huan ognition.But whethe agiven theoy o ognitive evoution tat
"o be

low o "o above will wind up taking oneo two boadlydieent appoahe
to highe untion whih ay be laeed odula and unitay Modua theoie
oetie aed acuty theoie popoe a nube o quaindependent ognitive
odulethat ae eponile o eah dioiae o iolabe apet o higheunion The
peii aangeent o odule in eah theoy uually

vaie but geneally eah ental odule enapulate a denablehighe ental
untion o a tage o uh a untion Thee ay beepaate tutue (and by
ipiation epaate evolutionay adaptation) o patial eaoning atheatia
abilt uia taent,phonologial kill the oal lexion the witten lexion
viua iage nonvea thought, and veal thought to nae a ew

Modula theoie o language evolution nd thei biologial oot

in the witing o Dawn (1871 and Wenike (187 who both uppoted the
idea o a eie o peial huan adaptation eading topeeh Thee notion have
ound a oden expeion in the biologa theoie o language popoed by
Lennebeg (197 and Liebean (1975 198 The ot eent inuenta exaple o a
odulaappoah i ound in the neuolinguiti theoizing o Shalie (1988

Unitay theoie by ontat genealy hold that highe untioni ahieved
by a ingle ogniive tuue that i a ingle adaptationwith an exeption
oetie being ade o the pepheal o enooto ehani o language Andeon (198
ade a peuaive ae o thi appoah in hi book The Ahee o ognoni deene o
a unitay appoah etn thee aguent (1 huan highe untion ha a vey hot
evolutionay hitoy and thee
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h ui och cv o uo o oog coiv oy A vi o u ov h wo chv uo h en
cehaizaon hyothess chio o h ogv ic h iv o h b cuy h cb cox ug cy
vouio io (97 igh 198 og oh hvgu h h ogv gowh b chcc o h

g hoi h oow yc ho hu y xo o h . o cuy ig o gh how h h hu bih h
ooo o wou c by xog h o b xio u hu o xch b o b xc o gb i h ooo- x v
o h v o vy o ic ucggi bucu wh h b I oh wo h io uo i go uoo o co ov
gugub h hu b o o y oh o go o

A* n om o pte ono o hoght emc comptonl ppoch o hghevel
ognion
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h hun bn xodn n n v z,whh n no nd nu, nd ox o o, odn o on nd
nh

Th nhzon hoh n on o hod h n-d onv ow d u o nd nhzonn n u o h knd
o un uu o nd odb Andon h hun onv ow nudn h

hh o nu, ood n h uo ouon o h who bn nd h b ox hhn n n nw uu Lbn
198wkd h nn wn h un d odu oh b nn nu don k no o h vo nd honoo on, o
hun nu h oowh vn o hh unon o wh h d n dbud nu ou n oh wod h onnd
o

h dnd on nu oo onon honon bu v houh nd hh onon n n do n oo don h
xnon o h -b ox h o Lbn' ho qu o n oo b Fodo 1983) h 3), whh o <
hh o nu non n nuo oond h o n onnd nu "odu"

h o o n vouon oo dn nu ndhouh w b d b h nu nd o onvodu od wh hn
hh unon Th vouon oo woud b un uod howh o h n ox, uh h on ood b
on1973. n h ho h ho o nu nd houh oh ho o o xnon. A h nhzon quono, o
o onv hu nd nn.

A o ox voon no h nvov n ndvdu odu h vn dn onv uo Fo nn h h n zd
nu nd houh odu h o o d o o ozon Thvoon o uh ox o u, unqu o hun
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h Nd o hor o ogniv Evoo

woud y ha a o aa adaaon ld u o h conv achcu o a o ou n ucu A con
advaa dvn h acquon o ach ac o h oac would hav

o b cd oov h nub o obl qunc o chanwoud b aly ncad ad h cal ba o
ak achoc bwn h woul b vy d uch a cnao would bdcu o conuc cuay c on
n vdc h vouon o anua occud o quckly y way o coaon hnual chan o
aalan von vovd ov ln oya houh a a nub o c Fo a ua ucu o aa qual coy
o vov ad vnualy (uy no n na aaon uo laua w houd uaby xc anqualy lon
and aduou oc o voluon

hu Andon ca obcon o a odula hoy and acolx odula oluo o h obl o
huan hh unconwould no nd aly o an voluonay odl nc w ano n a oon o
abandon vouon a an xanaoy ncl whoud b way o h a o odula
nuoycholocal odl

whch cy an achcu ha dnd o ay bul cald nual coonn In any ca a ha
any voluonayhyoh wl b aly acd by cao al anc oncov ucu Th v alo u Th
cdby o anyucua hyoh wll b acd by h vouoay cnao hylon and ucu a wo
ac o h ahnh on a oo cu h oh a nl a boh

yn o n h a aly Th a whn h nla a and h a oh wh a blu n a nla olvd
by oon nc ou vw o hh uncon novy ood o a w w canno aod no o y o u
boh aoach

C E o Cog Sur

On ln quny ou o conv odn h lo culu ha had an o acqud bhavo
chaacco a c u h conv caac o anal dcly ac hknd o cuu hy oduc ad n h
ca o huan h oo alo u cc y o huan culu hav dc c uo
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200,000 , n n onnuou ng p of ou own p Homo saiens saiens

Dunb (990 n popod npzon wivn no b ogniv n of ooking o p
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vouiony oo hou h oiiv v vn uim obiv i o in ou iy o uu hn

In ny vouony ho uu vn mu y n imo

n o in i i no onb o h vy mou ohih union i uniony n n vy nuooiy
nom humn min o ovi n m i oon 190 191)wknown mo o in kn vu h
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obviouy bn in ii humn. oon wou no oo hii humn ho miin in ni
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n iiniv biooi ion. Oh mou ik houoin in n wiin uo bhvio h
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ovl skill lk ll t ltll ofui sso ox fo t its s os to s lo o to s oil
t o t m vo off sous fo som o st of som sstio sotl sous lmt ut t o s
t ox s ot s
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1 The eed he e E

n on, no vn n nor r onuron hhll drnd by u. And by du lr o u or
onu wll ld o hrnk o rrnon n h bn.

A orollr h h volon o onv ruur modu v h hv onnud wll bond h on
whh hy- voluon hd od Clur rrr h nd no onl nr o onn, whh r obvoly
ulrbond blo n r o ndnl nurolo ornon Whhrh ornon vd n rlll o brn
donor no nd obvol no, h brn wr onrn hn orrly houh on h ro o onv
voluonCulur n lrlly ronr h u rn o brn nd robbly nrn ro our rrn
knowld o rbrlly h ho rn o u drn uh bou how honll l hn nrl nrvo ully
or-nd, n r o onv rur

Orgo o Ts ookTh book wl roo wo hn 1 n volonry h h b u o how rrvd
or rn nd orrondn onv odl o h rnon ro o hun nd ruurl rool, n nl or
workn ou h onvrhur ud by h oron nro Th on o hr wh ndn rk o drv odl
o hhr o

nv ruur h obl wh vlbl onv nd nu-roln vdn, whn onvnonl voluonr
onrnTh roh dod hr ll or rlly w jor bolol

don, b no l rhorwrd unr odlI dl o ronl unr roh wh n nurolnu d
Howvr, h ol odlr rur rvld by hd do no hv o b rbd nrly o nll bound
don A lnd bov o o h nroyholol rr obrvd n h odrn hn n b n h rodo
bolol volon, nd o h oon o ulrl ndhnolol onrn uon nuroyholol uron
ndrowh Bu, vn r ondrn hw ulrl or h oun or o onv rur, h bolol rdl ll
r
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h Nd r a h Eui 1 5

o qu o h il u do uh li

i oi fo hi vu i o uiil Chl D

w I 87 Dwi ood o id o hu oiiv voluo h hv i ll foo C hd d o of hi
fou viwd Dw ool louh d o uh l foio h i ow vllhv h dv h h w uil uo v
od viw ofh vd Dwi oh w ihl idiili dh dw fo ou w o o hi uwhh i w o
oh oolo holo h oil i o dii I i qull u of h oh dod hh ol of oiv
voluio dd wid oil of foio u i ow ilud w ld h did o diili i Dw i
uoliui hoololoolo uoo d ill oiv holo

h hid iodu h uooloil diio ofhu oiiv voluio I wih Wik u ov
idl

o h od d viw h vill d o h udliuu of wh Cuhld 98 ll l f wkwdl hdi
h fouh il viw o i olol d i o lih ouh oolo of ldk" i oid d h diu
ooloil ou ulu of h hoid

h l hi i o dvlo i Ch 5 wh h id

d ulu of h ld d ud oifo uildi oivvoluo id o id d uluof od ui h
voluio ool ilf oii h hohil iio i h voluio of hu d id i did i Ch 7 d
8 I hi ool woo ioloil dio hoid o h oud wih voluo of Homo ctus d od
wih h voluio ofHomo pis A id dio i lo ood loil i fo o od u u h
"hdw" uoi hidio i oloil h h ioloil h d dio w vhl ju l d u voluio i
of oiv hiu h wo

h w hfo h jo voluio iio o h
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1 6 h Nd Th gn

road from h md of h ap o modr hma coo Thrao wr prod of rapd
radcal chah pcao h proc of pcad lbrm Thy volvd mch mor

ha pcc cov cha or parclar aaomcal ovaoach rao volvd a compl rd
of h form of hmaclr a h drc rl of a cha h archcr of hmacoo Th do o
rl o h pobly of addoal radad cha bw major rao pcally wh a l pc fac
ch cha ca b vral homd pcb mor mpha wll b placd o h maor rao
hcaro

Th r rao dcrbd Chapr 6 a a movm fromh lvl of clr of ap ad
aralophc oh lvl of clr of omo cus Aralophc howd o of a fdamal cov
advac ovr hr ap prdcor Alhohovoy 98 Iaac ad McCw 979 ad ohr hav
ardcocly ha hr wa a baal cha from ap hrocal fabrc ad rvval ra of
ovao ar lack

h ara of ool mafacr ad ymac cooprav h mrao ad ohr ara ha dca
llcal dvlopmTh o h ca wh omo us hr ar may far ofus clr ha dfy
xplaao rm of mply xpadp prma cov rcr ad h h po awhch h r qalav brak
m b placd Th ky ovao cus wa h mrc of h mo bac lvl of hma rpr

ao h ably o mm or rac v Th mmckll ppord a clr ha formd a cary rv
layrbw ap ad modr hma clr Thr ar ll covv of ha lo rv prod roly vdc
hma cov archcr

Th cod rao dcd Chapr 7 wa h mov fromh clr of cus o ha of omo
sapis. Th bolocal volo of modr hma a compld dr h lo raoTh ky v dr h
rao wa h mrc of h hmapch ym cld a complly w cov capacy for corc ad
dcod arrav Thr a o of why hmrc of pch hold hav had ch radcal cov
poad par of h awr may l h crclar raco of pch
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he Nee a he ie Elu 1 7

wih culual chag h b lvl a which o dib mo comply wha pobably w o
i oc agai h cuual vl

h hid aiio wa c ad lagly obiologica bu i

puly cogiiv m i vh ld o a hid ag of cogiivvoluio makd by h mgc
of viual ymbolim ad xalmmoy a majo faco i cogiiv achicu xa
ymbolicoag mu b gadd a a hada chag i uma cogiivucu abi a obiologica
hadwa chag I coquc foh cogiiv achicu of huma wa imila o h coqucof
povidig h C of a compu wih a xal oag dvico mo accual wih a lik o a
wok h limiaio of aidividual compu bcom a icaigly coday faco a
hkowldg of h wok dvlop compuaioal "pow" a icaigly dicad by h wok I
uch a iuaio h popiof h wok may b mo impoa fo udadig wha hmachi ca
do ha h popi of h machi ilf I a imilawa h ucuig c of culu ad
chology o h idividual huma mid d o b ak io accou

u a uopychological coidaio play a impoa ol icoucig a cdibl
voluioay caio a modid uopychologica modl i a iviabl bypoduc of ha
caio Maoadapaio i voluio a alway buil o pxiig ucuhi may b cald h
ifiaibokdoxi" cava (o fo hclaically ducad h cao of paimoy hu if mod
apa ak a pooyp of ou immdia pogid aco a ao

abl poiio pidd i i ak oo fa would aum ha 1whav cogiiv capacii w
ca ablih i ap pid ioh homiid li albi omim i vigial o makd fom ad ay
uly w biological adapaioha i ho ha w oimpl xpaio of xiig capaciimgd
bcau hy ivolvd a qualiaivly w cogiiv fucio

hu i popoig mao aiio I am popoig uly ovladapaio ha could o b
accoud fo i m of a impl diffu xpaio of pima kill lagm of h bai
whichcoiud houghou homiid voluio do o i ilf coiuo imply a mao aiio
h bai i of pima ha b icaig ic h adv of h ga ap bu o mao aiioha
occud amog ap i h cogiiv alm compaabl o ha i
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h Nd o o o on Eoluon

huma hi i vid i h uua imiaii bw diyp o ap. hy di i may way i hi
oia ogaizaioi hi di i hi habia i hi u o oud oo ad i hi

aggio ad ioiaiy u o h ogiiv v h di bw hm a aivy mio h himpaz ha
a ogiiv dg ov om oh ap i maua ki bu h dia uiy mio ha himpaz uu i i
baiay oy avaia o ap uu Huma o h oh had a giayo o h himpaz ha i ay
pima oh ha h goiaad y ou ogiivuua dia om h himpa i omou h i o ao o
hik hi dia a b aibud iy o diu bai gowh i imia ai gowh hhioy o pima
vouio ha o had uh mao ogiiv oqu hi i i i a good ao o ook o a hi o
igia, pii ogiv adapaio ha migh bidg h gap om apo huma

h uua oqu o h mao huma ogiiv aiio a aid ou aogid h vouioay
hypohi i hap

7, 8, ad . ah ag i dvopm ivovd a uua hag iogiiv ogaizaio a w a a
pooud uua hag A ompx o w ogiiv modu aompaid ah adapaio hi impi a a
wo ivig ioogia "ay o diiy humaogiiv uu Ad i h a ay w bui o whapdd a
via hiahy i impid

h mo ogiv aiio akowdg h impoa

o xa oag mdia o idividua ogiiv uu I wi bpopod ha may au o mod
huma ogiiv ahiu,o whih h mo obviou adig oigia a hi v h ikai iovaio
y o hadwa hag bu i hi a hhadwa hag a xa o h bioogia mmoy ym adid i
h hoogy o h uu h ogiiv modu pouad a hi v a py a i h odoia bu obau
hy a phyiay boudd i h baiah bauhy a phyiay boudd omeer o i a xa
mmoyou Wihou xa oi hy iay oud o xi I h ogiiv modu uppody udyig adig
ad mahmaixi a a hy xi oy a pa o ag ogaizaio impod oh a ym aady i pa
a h im ph vovd
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Th N Th Eu 19

u xna ymbo ym mpo mo an an nauu on ban I mpo ah ag nw oag ag nw
mmoy a ou nw opon n boh h ono o

and anay o on own bhavo nab nw kompxk adng o pogammng n wh h ou
o mmoy payo moy xna h dpmn o h nna nuopyhoog-a uu o mnd hu dpnd on
a au mappng o h nognv uu nudng h xna modu and mmoy oIn ubqun hap ah
o h pon w b dud and hwo mao ap o a oy vouonay and uua w b adu n
da
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T W O

arwn e #

Continuy and Dsconny

Th appa o b a ga ognv donn bw hmanand oh anmal dp ovwhmng vdn n
ppo of hpha onn bwn hman and andn lf fomDawn wa pma onnd wh h a ha
wh h onn n phal voon Howv, h ndd owad onn n h woldvw and onn dmand
ha f h bhavoalpog of anma nfoldd alongd h phal volon a

dni dd hn h am hod hold fo hman Th Dawnanvw h favo n pnp a onn
ho of angag andhogh

Wh gad o h ban, h Darwnan vw no long roond. O ban o oh ogan nal
mla o onpa n al hgh mamma pnpa havh am fnon appoxma oaon and nam a
h do n a

va of oh p n a v a n h hman ban onlon manfaon of wha mgh b ald h
ommon mammaannvo m O ban onan mo of h am hma noanm b o man of h am
da and ha ham p of non a ho of oh pma Moov mohgh mamma nldng hman
hav banall ma
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Dns Tss 2

br orgzo o iroopi ee here i ypi opogrph, lir d or orgizio ordig
o wh heore of ip d op d he rio ieroeio be-

wee re of he i br re lid o O he ibleedee he br of pe d h re o
iir h oe i ef o o expi he rerbe d pprey ioio re of he e pie of h i
opro wih hoe ofor pre oi.

To opie he pire, here i o de forio ibleo he bri or lee of
ieligee of he iig li, he er

edie peie h prebly bridged he gp fro pe o hA of or eidee i idire
few boe d rif d eboreep reorio of e, bed o re of eedd poe, per of
ooh wer geogphi oiderio dor owledge of oder pe d h The of reorig he
ep hrogh whih h he ped i heir eoory riio i o dii h y he hoe o igoe
heproble

Oe exree pproh, whh oe y e ipy oeof opee depir, i o proi doiy i
eolio whe oe o he h d Thi i he rdiio poiio of Cre rioi poiio h iey
de b e oArioe The h id i iiey diere gge iiely dere he re of yboi
repreeio i iey dffere fro wh we before Therefore he re of

gge eig, hogh, d eioiy oehow fl ode he reh of r iee Thi iewpoi h
i riod i ree dede h bee he doi opio i phioophyd ogie iee

Thi i hgig There i ow red b owrd yhei reoiig of ogiie iee d he
Drwii worldiew Thi pry de o he iiio, ow eide of eperie ogie
pyhology h igore he bri; d i i pry de o hepreee of ew reerh d New
biohei d geei d herdily ered or pereed ge peie Tweye yer gohe iele
of h eolio w bo e ie oger hi i he pree erio We were hogh o he
deeded fro
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2 an hs

an annt antor Ramapiu wh ld om 15 llonyar ago, who wa thoght to
ha datd from th ap n frthr ba n tm prhap 40 mllon yar ago Aordng to
th

modrn gnt lo that tm an now b rdd w ar no morthan abot 5 mllon
yar from an antor w hard wth h hmpanz Sarh 1980) Th tmat alo agr
wth mprod datngof arhologal data. Moror th oldt p wthn th gnm ar
now datd at l than 2 mllon yar old and th rnyof flly modrn hanty
tartlng th oldt rman ar only50,000 to 100000 yar old

At th tm of th pblaton of Er Lnnbrg la wor onth bology of
langag, 1967 th old tmal wa t ll n forand th goldn dad" of 9671977
a Johano and Edy 1981)rfrrd to th grat do n arhology drng that tm,
waonly bgnnng L" and th hg ollton of ry annt atralopthn bon fond at
Hadar Ethopa had not yt bn dord ll 1470 had not bn fond Jron and
Holloway' portant wor on fol rana had not yt bn pblhd and odrn

ognt n wa n t nfany Nrolngt dd not yt xta a dpln; Waho and Sarah
and many othr ap trand to ymbol wr tll n th ftr And nropyhology wa
onlybgnnng to bra away from th onn of lnal nrologalobraton and dlop
t own mthodolog Tranformatonalgramar wa n t hyday; Choy 1965) da of
an nnat langag aqton d" wa aptd a a bologal nty So

omplt wa Choy dfat of bhaorm that th dotrn ofth nqn of hman
langag wa rtally nhalngd n pyhology h, whn Lnnbrg propod h dontnty"
approah to hman langag h wa n ln wth th tm

Lnnbrg 1967) wa on of th rt and th ot l ofth modrn holar who trd
to draw a onnton btwn nropyhologal omparat and oltonary data on
hman langag Rlyng haly on lnal td of langag abnoralton td of wn and
on dlopmntal data h propod a bologal thory of langag dlopnt H
langag modl wa haratrzd by all th proprt of a rlatly lfontand
bologalytm th langag d matr at t own rat drng a dfn
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Da's hess 3

b pod nd nf n pop n h pp- oo nd ognv whh p fo h ofhgh ognon Th
ngg dv d n dfnb bn

hown b v of n d n n voon ho nd hogh h pop of h nondood pn bk wh
h p Lnnbg hld hhgh h p fo ngg b fond n h bn ngg h pop h p poo Chok
whowo n ppndx o Lnnbg book wn fh hn Lnnbg h nnd h h bn onn p g
nfoon bo h fo ngg n k How h n ngg dv od hv volvd o pd gh b pzzng o
hboog b o b h w h pobl

Th donn ppo w ll vn wh h ofbhvo nnd wh nhopoog ho og boog
ndnonnd w no o h ho pg fo ppohng h b of ngg To o xn w n p o popon h
nvb Boh Chok nd n

nbg knowdgd h n of pong bn hnn f boh of h dd n h own w p o db
oof pop B h gd whv h hn w opd on nw pnp Th pnp of xplnon vlbl oxpn
oh v of bhvo nd nd p dd no pp hTh wod b pobl o bdg h gp n voon fo
bow; h ngg hn hd o b dbd on own lv

Th f d wh donn ppoh h vngg who f of fn n h xn wod Thbol of ngg
dno hng nd vn h known p n pbo o nonbo w Who know hbo hv nng h h no
n of von bo nd nd on p ndl) opd Th gnd of h pob n n l nlgn(A h wh h
pob of onx nd nng h ovhdowd h pv pog h h bn d n oh To h on h op
ndnd n,whn n f know nohng of h wod o whh f
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n hs

a endh ever programmer he mae Cever Han sonof a me B onra he
nnovave nompee ngrammaanve angage of he ree he rademar of hman o
ef-

fore and be eem o voae a of hee re n one wa oranoher The average
hman he exa oppoe of he A agorhm:f of nowedge hort on re and exa
denoaon harnengangage o he pragma end of expreng and expandng
nderng nowedge

A onn approah ao veabe o a whoe range of rm (ee Fodor and Phn
1988) b appear o be he onavene open o no a new avene onn heore
havebeen propoed ne he Enghenmen Ahogh Darwn heohone of modern onn
heor he had predeeo

Pre-Dawnan Tho

Pror o he eveneenh enr he man onern of hoe whohogh abo he orgn
of angage wa wheher angage had a

dvne orgn or wa a hman nvenon The maor of Gree andRoman rer and
vra a Chran an oem wrer amed ha angage wa a dvne gf Th God gave
Adam a prmorda onge whh mo Weern wrer amed o have beenHebre whe
Arab amed o have been Ca Arab Theore of dvne nervenon od be ondered
he orgna form ofdonn heor

In onra Pao beeved ha angage had hman orgn andhe aded o he gerng
of he deaf a evdene ha he form ofangage wa no xed Pao poon ompabe
wh ha ofome modern earnng heor who hod ha angage a bprd of a more
genera apa for earnng for exampe Snner157) The So paed he orgn of
poen angage n onomao

lv an a a amou pomn o o ould uppodly ount and cay o

lmntay matmatal opaton a adton unt 1 tanatd 6an ndat t olton to
a poblm by tappn oo on t ound udnumb o tim. It a vntaly on at t o a
vn t ot anby atin qton o vy b bodyana cu ta told m n totop appn Wn
a tt a d o t at no on o n t an a l n oom t t o aild o v n Fo ya ov,
vn an ad bn oo into tnn ould add
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Dis ss 2

poe o he mimkng o ond oied wih he hing beingmed n f he wod
onomopoei men el he mking of wod"

n he eveneenh eny heoe o ngge ogin begn opofee The genely hed h
ngge m hve begn wihmn gee (Ceol 1620 Dgno166; Bwe 1644) Dee (1637)
eed h i w he fondion o hmn eon ndh i one eleved mn bove hi bod whh
w n omonSme ep (1661) obeved h pe wee ie hnlike ndmgh be pbe of
ening ign ngge

n he egheenh en fhonbe heoie of ngge oiginhd boogi n epeill in
Fne nd hog evoonw no e hwod hey l eemed o knowledge h heoie of
lngge ogn hd o povde bdge beween n pekepengi e nd moden hmn ngge. O
pim nggew hogh o be oneeh kng n b onepnd bed on fl expeon gee o he
hnd nd bod ndpmve volzon h hd n miive i (Condi 746;

oe 1755) The ee nggeike ond wee ehe monollbi ineeon (io 1750) o
ingong modon (Bk-wel 1735) L Mee (174) peld h pe mgh be ghlngge. n
Engnd Adm Smih (104) ed o on heoof lngge ogn bed on he lw of oiin
nd imionTh expoon of egheenhen lngge heoie me o nend wh n f o nee n
he wok of he Abb Sd

(1790) wh he def nd of d (101) wih he Wid Boy of Aveyon Inee n
he be wned fo he nex oy ye nd wno enewed nl he heo of evolion w n
he i.

Moden heoie of o menl ogn hod ely be ded fomhe pbon of Chle Dwi
lndmk book The Dece oM 171) lhogh the gi o Spece (159) whh dd noelf
pele on lngge oign iggeed mh debe n fo ge w he oen of ppe on he be
h n 166 heovebdened Soe de Lnge de P bnned n fheommnon on he op The
bn w nefl nd

*J he ed hiy ew ) i ctctig hi ect. hi bie eti i itedd t be
cmpehie m di h d i eeed t ew' ei evi
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26 aw s

ine tht dte the bjet o the origin o the modern mind h ttrted iew
nd petion rom irty eery brnh o bioognthropoog pyhoog nd ingiti

With h rge itertre t or dipo we might expet or-repondingy rge
rry o theorie bot or origin Bt in tthere re retiey ew pei propo nd
gret de o redndny between thoe tht do exit. Prior to Drwin getr
theorebonded. Sne Drwn eh peity h tended to o motexiey on it own
edene Th peontoogit he emph-ized the importne o gro ntom hnge
prtiry oreret potre nd oppoed thmb in the deeopment o
integene.Comprte pyhoogit he emphized or exeption ptyor erning nd
onept ormtion Lingit he ephized ornie o trt ntomy nd or pty or
grmmr. Ethoogithe oed on the imiritie between hmn behior nd ni-m
behior And nim behiorit he et themee the to demontrting how mrt (nd
th mir to hmn) other pe-ie re .

The ontinity/diontinty etion i theoretiy independento he etion
whether ngge i modr or nitry in it trte Lngge od he ome bot ether
the ret o eerditnt modr dpttion or the ret o mie nitry dpttion tht
hd n rothebord eet on inteigene n ethere there my or my not he been
itte bre with thept Howeer n reity thoe who or the ontinity
ppro

erning theorit prmtoogit nd ome A theorthetended to dopt ntry
theor mintining tht ony one ognitiedptton w needed to expn" hmn
ptie Tht dpt-tion i genery een modiition o extng prmte inteettrtre
Thoe who or dontinty pproh h omeneroingit nd ognitie pyhoogt tend
trongy towrdmodr theorie ny o the ngge mode they propoe repreent
niey hmn i

n reit none o hee bdiipine one n oe the probemo how ngge emerged
the rger orm o the etion i inherenty interdipnry Drwin in hrteriti
hion too erybrod iew in ontrting hi own theQry nd n th entry thet
reire i nything n een broder rther thn nrrower
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a' hs 7

rh Ahogh h ion of mn origin nd h origin ofngg i primriy pyhoogi
on h d of nroiningii nd nhropoogy r o rvn o i nwr

l llg

On of Drwin prinip objiv in wriing Te rgin of Seie159 w o bih nr
ion h mhnim ndryingh onino voion of if inding hmn if. Wh hd prvioy
pprd diviny ordind i hirrhy of Bingwih hmn if h op bm in Drwin vi
dynmi bmhni prn of hng nd whi hmniy i rmind h op in rm o i ogniiv
hivmn i od no ongr bn oy diffrn ordr Signiin prhp niiping hmgnid of
h onrovry bo o brk Drwin did no ddrh pi ion of hmn mn oigin ni Te
Descen ofMn 71 n hi inrodion o h book Dwin wro h hhd od no on hi
opi for mny yr wiho ny inn

ion of pbihing on h bj b rhr wih drminion noo pbih hogh h hod h
ony dd o h prjdiin my viw

Priry onrovri wr hi viw on h mn powr ofnim Drwin rgd h w nd o
ndrim h ogniivbiii of nim nd h id nmro ndo xmp ofrning in vriy of
pi Drwin diingihd bwn ro

ypd inin whih wr inborn nd highy vrib ird orrnd bhvior whih
invovd h of xprin nd h impid h prn of inign n hi vi nim prirymmm
pod mo of h highr fi ribd o h-mn h hir moion nd driv wr o omp nd
vribh hy od no b ribd o imp inborn progrm For inn dog mnif fing of
o poivn rnmngrif, nd oyy nd hv oi nd h impy gr d of

ndrnding of hir oi mii Drwin' fing owrd hmoion by of dog r hown
in hi ndo

n h agon of dah a og ha bn known to a h ma av on has ha of th og
sng n vvston, who kh hand o th opao; s an th opaton wa f -
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Da h

tied by an nrease n our knowledge, or uness he had a heart
ostone must hae fet remorse to the as hour of hs fe p 70)

H obd h mony pb of bo d, n ng nd n oy ommund o hm by h zooogi
AndwSmh h md hi poin

At the Cape of Good Hope an oe had often been plagued by a ertan
baboon and the anmal, seeng hm approahng one unday forparade poued
water no a hole and hastly made some thk mud,whh he sifuy dashed
oer the oer as he passed b to the amusement of man bystanders. For
long aftewards he baboon rejoed and

rumphed whenee he saw hs tm (p. 69Dwin w fnd wh h nlu uioy hown
by

mony whh w ofn o g h xpod hm o dngHing of h nn dd hy hd of n h
on oo ud n no h mony hou of h Kw Zooogi Gdn,ng ommoion mong h inhbn
n h wod,

I then plaed the sued spemen on the ground n one of the
largerompartments fte a time all the monkeys olleed round t n aarge
le, and staing nten presented a most udous appearane They beame
etremey neous so that when a wooden balwas adentally moed n the sta
they all nsanty stated awayThese moneys behaed ery dereny when a
dead fsh a mouse ang turtle and other new objets were paed n the
ages forthogh at frst fightened, they soon approahed, handled and
eamned them (p. 72

Cui how om h dd

I then plaed a e snae n a pape bag wth the mouth loosely
osedmoney afte mone wh head ased hgh and turned o one

sde ould not resist tang a momentary peep no the uprght bag,
atthe dreadful objet lyng uetly at the botom (p 7

Dwn obd h h im bwn humn nd highmmm xnd o h ogn m mion i found in
mnyp of nml H g h mpl of jl nd wol dby dog who lnd o b of bid imng
y of nionmn ound of dog, d by , nng o h pw ndhu wh h nd f H lo obd
h humn n b
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Dis Tss 29

ed on b pme e oe eve T onen mo o oe obevon ee mon eed opee ee
eonb oe ogee on e pogene e.

Te mo eepon ppeed o be n bd od mm noon oe bd b o ve o envonmen
ond nd ee nd o mn nm ndng mn.

Foed enon n Dn opnon noe mpon og-nve pb m e mn He gve e e-mpe o
pen ng e enne o oe ng o pe n noe empe e obeved monke eep eeed o nng
on e b o e ene o don ne k gve p on g dbe nmemo noe e n e obeved me
beeennm nd mn epe n e p o eognze oendvd e ong de omeme ve o en e o
evenmoe Demng nd mgnon e peon e oond n nm oe Dn He ded o e movemen
ndnoe e mke dng e ng nd o e p o mgn-

ng ng" n e dk j mn doReon egded b Dn b Aoe e pek

o mn nee poe Hoeve even eonng o beond n nm n ome om Dn evdene o
be-vo en ononed pobem nm pe debeend eove. He gve e empe o be mkng
en n omee p n ode o d pee o ong bed n

e nd o n eepn bong nk on e gond be-nd n obje o ve n e onke nd pe
ee oe o mn n eonng poe Fo nne gven boedegg o e o e me monke med em
nd ped moo e onen ed oeve e e ked eend o e egg nd pked o e e n m
pee vngndeood e oneene o mp mng em

Anoe e n nm eebe mg be ed edom o epeene nd ge Dn eed e eknon
ne-doe mong ppe ong nm e moe e pped nod one nd mpobe o mn nm n e
mepe e me knd o p Con n epondng o e env-onmen e o ode nm e ode
mn.
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30 Di T

Evn thogh hmn my mmb mo ttnd ong how omgnton nd ov mo lbot pbm
ft thn oth nm th dfn n ntlgn not lttv bt ntttv

Dwn ognzd tht p nd oth hgh nml lk lphnt mpoy tool onky ton to
htt pl nt; ongtn tk lv to gt t food nd hvy obt nd vb obt hd gnt ton
nd pot thownby ny ong lpht tk to dv wy bboono ton down ontnd to dv
wy vl Dwn vdn w gthd mo nfoy thn th fl obvton ofodn thologt nd nl
bhvot bt h onlon wntly ml

Wth gd to btt ntllgn nd fonon Dwnknowdgd th dlty of dgng th nd
of n. H ddpont ot howv tht th pmpton mo wth tho whodny tht nm n hv
btt onpt thn wth tho whopt tht thy do Gvn o ommon mmln htg h pd th
bdn of poof on nyon who wod dny th ont

nty of mnd H w vn wlng to ond om ml dg oflfonon to hgh mml By
lfonon hmnt th bty to t on ltmt ton lk dth onogn nd th nng of lf
Anl my not po th bth kd, th nt of h tonng lly ny dnt fomtht of dog
tng o hng th pl nd pn of hown xpn? And who n b tht h fton do
not

tk pl? Bd, Dwn pontd ot lt nd xpnmght b th o of fonon hn wth vy
lttldton ght o nd t dt to ft f th hbt of hflton hd nv bn tbhd Bt n
th of hmn wdo not dobt th gvn th ght xpo fonon oddvlop

Dwn wot t gt ngth on th ol nd mol pt ofnl whh h w bng oly nttd H
pok of thlo bondng tht o btwn mb of gop ptlyong hghy ol t k dog of
th tt bhvo vdnt n lo o gop; nd of th mpotn of o nfo H w hn olty lgl
n xtnon of th ol
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D e 3

ontrt fond n ny reonby dned nm grop He ge empe of o ooperton the
phntng of oe nd therhrng of food the grouphng of pen nd the operton
of

bboon n ftng hey objet e tone to epoe net netMt efdefene hd been
dey eported : b bon n Amerere d to herd the o nd e nto the enter of
the herd nddefend the permeter Prmte n prtr ere trong n mtdefene
Drn rete the foong report bot the behor ofbboon obered n Abyn the p
hd been tted by dognd the bboon hd mnged to mb p on ome hgh ro
eeptfor yong memer of the group ho urronded by dogNo one of the
rget me tre hero me don gn fromthe mountn oy ent to the young one,
oed hm, nd trmphnty ed hm ythe dog beng mh too tonhed to men tt p
101)

o bondng beteen nm prodt of eeon Drnreted report by Gton tht mot
d tte n Afr od nottoerte een bref eprton fom the hed nd hy
fooed

ther eder There od be ony oe efrent eder f mny erebon they od be
ue by on tng to prey pon ny ndd-t ho mght nder from the grop. Drn
dd not peutebot the nture of o ntegene but he re tht t mjor prt of
ht mght be ed the hgher ognte funton of nm, nudng hmn

Da' Te n Lagge Org

To Dn nguge one of the mot dtne pet of hmnment fe Hoeer he eoned
hether t uttey dffeent fro the ommnton yte of nm Drn frt emned the
qeton of the nuene of nguge n t peeptund mot r pet He ponted out
tht mny nm prode hte oud tone of oe, hh onttte modton of therhrtert
re for empe, dog br n rety of tonehh mght epre ht e no rpre, nger,
fer, or joyThu, modton of the tone of oe" not ney hmnpet of ommnton
ome retrefor empe, prrot
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a mimi ad aia i ompiad of od a-mo a w a hma Ad h apaiy o imia
ompx odi o iy hma

Moov Dawi oid ha aima m apab of diiiaig bw di wod ad ho h
adioydiimiaio p piay i h ho im pa of a fw od do o appa o b h bai of
o i abiiy. Hm faia xpio ad g ha mb ho of aimaad w obi hm wih od h a
ho d o xp paifa pi ag ad jo o ovy maig ha may ao bovyd hgh agag

Dawi w ha aima ommiaiofo ia, bidogi o away fixd; h paia o of a
bi og m bad j a h pi of ay hma agag m b ad.H pod h xi of bidog dia
whih h fod o bi piip i ha dia Th h a vaiabiiy of hma agag wa o fo
him a aiaivy i fa i hhiahy of voio Dawi did o io h pia a of

ha agag; b i a of h ava h aiod o pi mid h oiiy of may fa of o
agag wih apof ifahma omiaio

No ha h ma of Dawi hiig wa pyhoogia hwa hiig of h dyig of agag i
a of imoda If h p i oh pi of voi modaio, voa mim ompx adioy
diimiaio, ommiaio

by g ad faia xpio, ad vaiabiiy of dia i oii vid fo ifig h p of
hayp agagi oh aima h by xio h impid ha h a io of wha agag i mai o b
xpaid Dawi wo hah mo diiiv ai of hma ommiaio m oi ofom of h mo aba
ogiiv fa of o agag I hiap hi hiig wa i mod Ad i ooig fo a agag i h
bai o om fa of a ogaizaio ha waia o h dvopm of agag w hod fo o h
ogiiv fa, aodig o Dawi, ah ha foig xivyo h adioyvoa appaa dyig
ph

Dawi wa yig o mov hi adi gy away fom hiog hmai pdi ad owa h
aizaio ha v i
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Ds Tss 3 3

he e o ngge we he ge de wh o non Thi w ipon o hi heo o gdi nd
onni w en o hi gdi gen o deone h

oe o he biding bo o ngge wee led n ple n pe.A en beoe Jne Good
wo nd i e beoe Wogng Kohe Dwin beieved h pe poeed p o b hogh nd oo
e Hi evidene w nedol nd eondhnd b he w igh he hd hb o beng. He ed
hnowedge w no piil ngii nd h lngge w heeoe no wod no el hi view in
we wih he d ooden pholngi whh hve e ebhed he ee ononingi one on he
ening o ene Nine ebeoe Cho o on di behvioi Dwin hdobeved h hn
hilden en ngge o nedibl hhe hve pel powe o ngge qion, b neCho he
did no ee hi pei bi pobe o he onini ppoh

Dwin od no hve nown h pe n be ined o nde

nd nd e bol, hown een b h nowledge woldpobb no hve eqed hi o e n
o odion inh poon Mn hing e ing o h diion he deno enion o g he dd no
e pei popo bo heing o pive evolion ep nd he hd no pei odel olngge e
o popoe el o hi phlogene pel-ion B ondeng vinge Dwn diion h
vived

he pi e o ie: i en eevn o he en debewhih begn bo 1975 bo he
eegene o ngge.Bed in hi hpe on hn e powe i bie popol

whih wl l Dwn he on he niion o pe o-nion o hn ngge Th hei w n ep
o hnhogh he ep h hve ed o he dden nd d eleon o hn ogniive bi whih
ppe o hve opnied he developen o wh he ed ie ngge" Alhogh ng in dei
nd lgel ignoed n o ie Dwinhei h oe niging ee nd povde ng poino whih
o view e wo. Dwin' popol peened n wohpe o Te Decent of Man enied
Copon o he Menlowe o Mn nd he Lowe Ani nd onin hee e ee
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34 a The

mn gin h inua po o human hou anguag fo amp dafmu) h mu ha bn a
pinguiihang in pima ogniion ha aid h ba ognii ki of

human abo ho of ap and h ag fo anguag Sondh pima fom of anguag a
no ign anguag bu ah phSph mgd in o ag h fi of hih mu ha bn audimnay
fom of ong and h ond anguag if. Thidaiua ph on abihd inad ih h
human apay fo hough ading o h dopmn of n fom of hinking

Dain bid ha duing h fi ag of anguag ouionh a a pingui panion of
pima inign uingin a apaiy o pn h od ymboiay Ahough h did nopiiy p
ou h impiaion of hi amn*i i a hman ha human innionaiy ou abiiy o pn
and makpopoiion abou h od) mu ha mgd in om pinguii fom Thi impi h
in of ahai fom of hominidogniion ha o abo h inua of h ap ihouinoing
ha kno a anguag Dain did no pify h p

i fom h ognii hang oud ha aknH popod ha duing h ond ag of anguag
ouion h

pima fom of anguag mgd a no om ay ion ofign anguag i a ah a voca
ommuniaion ym Dainaknodgd ha ou apaiy fo ph inod a mao piaizd
adapaion n hough in if a apaiy o a a idaiy of oa ound a no a uiin
ondiion fo a h pop

i of modn human anguag h oa adapaion in hi ipobaby inod o ap h
di imiaion of aiou naua ound and ) ha migh b ad "udimnay ong hihi a
ai poodi agy mi u of h oi Dan bid ha h onan u of h oi in hi ay oud
ha ddiy o h nghning and pfion of h modn oa ap

I s evew I ve ree e se e 4 w s mbe

rres s e 11 ex Te se e s smew mbi u es w we wu quesbe smp w o su
s eiee que es e supei e ze" es I vee e be seei w ppe be e ese eemes
Ds me essemb em e m evu seps pses

,
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Das ess 35

para a Laaran poon ha oe no ee h aepaneoa.

Th he eene of a prve e of voal onaon

rove a fher general epanon of ognve poer hh n rngraall led o
ople arlae langage The e of h aor harae han apa for ha Dar alle
long ranof hogh" hh ere n h ve poble ho langageTh nreae ognve power
a no le o voalzaon an aen general o harne oher oale of onaonhere
onvenen or neearfor nane gn angage. Hereagan he believed ha onan e
of langage ol have le drel o fher developen of he bran

f e egar for he oen Darn' Laaran aponha e of a rre lead o a
peranen hange hh an hen berel nhered b one oprng he eenal pon of
Darnhe ha a prelng ognve evoon ha o or beforean for of langage old
evelop Th revolon a folloe bhe aon of rdena ong pll a or of peeh
h

o graar ne graar for Darn ee o be he bproof a general apa for
hogh One oe for of voal o-naon a n plae a rlar neraon beeen ha e
anhe apa for hogh le o he evelopen of an abl folonger an longer (an
preabl ore ople ran of hoghan her negral ppor e peeh.

Aha Hma oo

nerpreng Darn nen no ofen ea b here ear haa aor prelng proveen n
he ognve apable o ape he ep ha led he eergng ne pee o hond" aDarn
doe no pef he nare of he hange b ol a hever lea have gven hond an
abl o forlae an nenono onae n a bol anner f h ere no he ae heeon
age ol no have aen he for ha ddrenar

ongTo preerve h apon ha no alave hange oo plae

b onl an proveen of eng aae we hold reall haDarn hel o be he
hghe ognve fnon of ape. He on
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36 a The

d that tool wa on o th hght hman nton a w ath o latd l o poblm
ovng and aonng anothwa th omaton o abtat onpt Athogh h nw ap po

d th ablt, h ao nw th a a hot o th hmantandad h pontd ot that th
mght avalab mpmnt atool n tan mtan, bt th do not appa to hav thablt
to dgn and manat too.

Sma a Dawn wot, th onptomaton l a amo mtd than tho o ntand damt
hman hldn.Fom obvng th hdn w now that hman ntlgn po to ap ntlgn vn
wthot th o angag. Thvoltona advan n ntmnta aonng and th omatono
abtat onpt mt hav pdd th ava o agag Dawn mght hav mant that th gna
apat that ndl oabt to manat tool wa ao th apat ndng th o ntntona
gna. hap h mant that a gnappo ogntv advan mght hav, n t, tatd hman
on th oad tombol ntlgn

On hgh p at o hman ommnatv bhavo thatDawn pad al n th n o homnd
adaptaton wa th oaa xpon Dawn wot that aal xpon gatl laboatd n hman
althogh baal mbng th ang o aaxpon ond n ap. Moov h notd that th o
gobod pot n hman n pnp ma to t n ap athogh mo nhbtd. Th, w hav to
potlat a nw vl o

xpv dvlopmnt n Homo whh pobab od ndpndnt o voa langag Th dvopmnt
mght hav pddmbol angag, n t wod hav ad a bologa atonalo mgng at
angag wa alad n pa.

In th a o pota ommnaton, Dawn obvd that poton (ang th ha on th
ba and go pota dpa havobvol an o n modn hman, athogh vtg an,pal n o
haang aton to taton o that Sh

vtgal at onttt a tpal p o Dawnan vdnvtg pa o o ontnt wth a l om
that ond thadaptaton mo .

Gat laboaton o aa xpon and o aompanng motona ond, o haatt o hma
a tv dv at
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D h 37

ho ang and h inma o h oia gop in hihHomo a idn iing Dain hd ha
in mal go aiapion i a in d o h ommniaion o moion

and ha h onind ha o aia xpion b modnhman n hil poig a mndo po
angag a ig o hi al adapaion o Homo

On o h mo noab a o Dain hi i ha dpih aan o h impoan o aia xpion
and poal ig-nang h did no popo a ga mod o h hman langag. H n ha
ging o in ap b i moiona inonn opd and ag inolna Langag i aiaband
ona and h ging m ha hangd ndamnalin na o ol ino an om o langag
Alhogh h blidha ging ma ha od omha in a hman Daindid no bi n aboa
handigning a a po o ponlangag dpi man ai popoa o ha . hap hi iba ho
hand gna ha non o him did no appa opo h nai popi o angag Amian Sign
Langag

ASL o h da hih i a l dopd mbo mdimKima and Blgi, 1979, i a modn
innion In Dan imoma andadizd iging a il in i inan Dain did noa xpii
h h had d a ga mod o pimal langag b h on ogi impli ha i h pimal om
o angaghad bn a oma m o hand ign ig hod main andold b pial idn in p
oal Th abn o

h ig gg ha angag ond i oigin lhTh ahai pha o hman ogniion h m o
ha inod,o Dain a ga ina in inign inlding pobm-oing abii oolmaing il
and aba onp omaion haomho alod h omlaion o hado and pmablag nid
ommniai innion G paial aia xpion, maind id o moion Hman illad
angag, inding ign angag; h mgn o an-gag od b id o oaizaion.

caizain Ruday g

Dain onidd ond a h pima mdim o angag. Thxni o oal ommniaion ho,
pnd a mao
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38 Da's Thss

hang fom ap ommnaton tm Gvn th voa hotong of o prmat anto how dd
th of ond bom oaboratd n Homo? What wr th tp adng to ph ? Darwn

provdd wth an xpt ggton om nd of pmtv ondmodaton whh w w a
dmntar ong am rt foowdb mo aborat voa mtaton and na b atat angagTh
prr to dvop voa had om from th pdng phaof gnra ntta mprovmnt On
ntnton od b fomatd th adaptv advantag of bttr voa ontro bam
vdnt

Dawn ad that th vontar voazaton of ar homndwr nta ahvd wth th
tandad mammaan voa apparatpod b modrn ap H po of th rnmnt th
modrnhman voa apparat a a podt of ath than a po to that hman
voazaton Th bng th a Dawn xptdthat th rt o th vovng nw wod hav bn n
podng adn or modaton that wod hav rmbd ngngmor than ph H pontd ot
that gbbon pod h mod

aton dng othpIf th ft homnd w at ogh th am voa tartng pont

a gbbon and hmp fng and moton atd to ohp,h a jao ov and tmph wod
hav bn th mot tm fo rdmntar ong Th nw ond wod hav bn aompand b othr
gn and gtr mot mana and potaa th ar n ap Gvn vn a ght gatr amont of
vonta

onto than that of ap homnd wod b ab to dvop a rangof adn and
modaton Tho adn and modaton wodhav vovd nto prmtv fom of hantng and
ong

n modrn tm Dawn wa ggtng that th t at ofvo ontro to vov wa pood
not phont ood baa th bagrond modaton of th vo dng ph t forman nvop
of mpha and moton aond word and t xaggraton th ba of hantg and ong
Song dt to dnotd of a partar tr bt t pob to broadn th dfnton to nd
amot an adn o modaton of th voazaton avaab to a homnd Evn n th
rvvng tr ofHomo saien th h wd varato n how to dfn ong
thatanthopoogt hav to adopt a vr ba dnton Indd th
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Das hss 3

e wh ehnoioogi hve done Hendon nd Meod(1980 give e empe of Moi k
whih e no ng in heene ed b o e ine hee i no eodi line he he

e hoed hhi Nevehele he Moi defne i ongA fine dinion wod hve o be
mde beween ong nd poodhe modlion of voie in peeh in moden hn le
howeve h diinion wod be ielevn in pelingii onen ee dien ng wold hve
been he peo of boh hepoodi enveope onding peeh nd he hhi eodi
ndhmoni pe of ongh i evehing b he li

We now now h p hve ve lie voln onol ovehei voizion (Sinne 1957
Me 1976; he volize bhe pen e high eeoped An pelie ee h oldppoefll
odle volizion old pode ie wide vieof ond n f i peing i old pe wiho
eiono i vo pp if he eied g e w in ple Thenoi Jn Wind poined o in
1976 h lhogh he opehmn vo pp inee he be of peeh i i b no

men neei nd wod no hve been neei when peehi evoved Thi i eviden
fo he impe f h hn nepien n en o pe hogh imple ho be wih veriied
epeoie of ond i i he bin no he vo od he mo

Dwin ied nohe impon poin bo he ode of eion; o p i imp if peeh hd
ppeed befoe dimen

ong wh ddiionl bioogi dvnge wod ong onve Theee ve fe if n ide o
feeling h nno be onveed ben of mboi ngge Rdimen ong even in moden
oie ppe in he one of emoion love pie he pdenionlim ge dne fe bi B
wod n lo epe ndpode eoion i no e o ind good eon wh onghod hve been
doped epe ommniion f i lngge hd ppeed on he ene fi The evee howeve
i nodiil o jif ngge i ve e ipovemen on rdien ong e of omniion v
eend he ngeof hing h be omnied Th if oe fo of dimen ong me i lngge
wold i hve good son d' r;b if ngge ppeed i ong wod ppe o be n
niel
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0 a he

eel. Th leve ol oe ohe pobl h lgge d ogdeveloped ogehe Dw dd o
le h o logehe lhoghhe el lel

Oe ooboo o Dw o ome om behvo ge-e The gee o dme ml ll ppe o be
de-e om vebl ll vll ll de o he e o ellgee, ml le oled epe o om vebl
ll(Gde, 9 93) Moeove, lgge ollow ompleel d-ee developmel oe om ml
bl ll oml hlde o l hm le e vebl ll bewee ge wo

d hee pd eo o ge, whle ml ll geelldevelop mh le Fll ph (lo o
lgge o) -ll el om lehemphee whle poo (mpedvoe modlo) d m (eleve lo
o ml bl) moeoe ollow j o he gh (B 965 o, 9 ) All o hee po o he me
olo: lgge d dme oge o pe o gle em

Aohe pe o ml expeee h Dw meoed

l o de, gop l d gop expeee ll oee heee om o l h volve de d m
Thee ve ledio bewee he ol o o poe lgge d heo eved b dme og og bod
ogego dmove emoo w h hd o he vebl de o o dple Bl ee ddel beome movg
d ppelpood whe e o m The bodg d emove powe o -

me og h h h, d pood hold o hme The vel d obe o he l bewee md m
emoo pe o deep oo he p Tehologllpmve oee whh l wg d omplex ogzo l-w
hve hghl developed e o l eeed ome d-me om o m whehe o hg de, o
og

Aohe w o p h he ombol d oehologlpe o m m hve evolved epel m lgge
Ooe, whe lgge d eled mbol ll ppeed o heee m developed o ew level h
depeded hevl o eh-l ovo d mbol ool B he l bewee md ol l, d he evove
e o og o emoo e hvege d ll oe
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Da hss

Wh dd homnd qe dmen ong nd on epeh? Th m eem o w o begn onng mbo
em B Dwn ezed whee e hmn wee omng

fomfom p h dd no poe n fom of mbo ommnion Dwn popoed he ee fom
of ong mghhve mp been ee of von on eng vo e wh ve mpon mpovzon von
modon The dvngeof he popo h bd pon he vbe epeoe of pendng dpve gnne
fo eve ep of qon

Ahogh he w vge on he ode of eon Dwn fe h p fo vo mon wod be neg
o h ge of vodeveopmen He gve he exmpe boowed fom Mx Me ofhow he b o
me he gow of be of pe wod ommne he pe ne of he nd ow pe eponeon he
p of b gop mon of hmn ond wod hveeved wo ppoe epo ommnon nd don
Obvo no fom of ngge od hve ome no ommone even h dmen eve ne ppn n
deve

opmen wee be o epode he pe ond h wee benggd gned vo menng b he
gop Th he eehomnd pogeed f I nepe Dwn ggeon oefom von emove modon o
moe ed ge n whhhe wee be o me he ond of ohe nm nd hmn

The Dwnn pe of e homnd h gd emege of b ee wh e bed on dmen vo
om

mnon em one whh pehp eved o oodne gopv nd o dene ndvd nd gop
emoon nd nenonn moe fexbe nd eenve mnne hn now fond n pe

icua anguag

A we hve een Dwn beeved h onn e of he vo n ommnon wod hve ed o
fhe deveopmen of he bnnd vo pp he mn poon n ddon he beeved h onno
eeon dvnge n fvo ofhoe hmn wh moe deveoped vo wod hve fedhe gd
mpovemen of vozon Dwn hed h onnng onep deveopmen onngen on onnng ph
evoon of he bn w he pm peeqe fo he emegene of
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42 Daw

ngug h hn n p hng n v n Hn h h ph pu h wh h pn h u wh h h ubnv
(nun h

nw nwn n) u hw ngug bu upnunng gnv p n h n h pn nnu unn h w bu
hngu b h wu n pp H pn h hunng np n ngu nu bu h bn v unnng h g p n
vun

Dwn u h gnng u nnnhnu u Lu Bgn uh vn h ngug w n n n w wn v n h
gnz gnv p un p nn Nvh h gn gnv p h hun bn n Dwn vn vn u hv bn nun
ph v n h n. I w h v ngugp phng h n vun ngu b Thu h pn u wh n vun
:

ngug upp pn upn nu b h wuu b hun p ph n h nvh pn upn h ph h u
xpn

Th n g n h nnuu hn vun vpn w u v nn bwn ngug nhugh Dwn bv h wh h
px n hugh w pnn n ngug ju h

hugh pn n ppp nn Th b h vn hugh n hgh nun w p pnn n ngug w w h n
h nnnhnu. n Dwn h h ppn pv gnv wu pv pu w h pn b p Thu n n h bn h
nb b hugh p wu b bh hugh nun Lngug w n ng p h pn.

Couso A Mp u

Dwn w b h ngu phg g h pn n h h v n u hng
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Da Ti 3

ifomon on he eoiony emegene of hm Th weho no be pie by ge gp i
hi eoiony hei foo po of iew Neehee eel of hi igh e woh ho-

ing ono we ppoh he be ey eF hee he noion of peligii ognie hnge h
ehe ge fo gge Dwin eze h he liy of ymbowo he epene pon pio ne n
hining ill Thhe f ge n n eoliy eio ho peify wheheh n e pelngi ne w
ee n wh i he ene. The eon peey how ely hom olhe beome oe ne ogniiey
h pe whle i knggge

Dwi o ggee h he ing poin fo he ononof h enio wo be he ognie
epeoie of pe. Th one f ny ebe eoony heoy of min wol be o bgemoohy
fom he ogie e of pe o h of hmn.Sine ogne e nno be iely obe i m be
nfee fo iey of nie e One of hoe le foowg

fom Dw e of eiee wo be he fiol ognizonof ognie il he oen hn pe
bin Alhogh heh ey lie o wo wh on hi be ge el of ew nfo-ion i now
ible n gh he ligh on e onine ioninie of ognie eoio

Seo he ol il of hmn oie he n ne of lgge eoon Ahogh negene geing
fi expe

io hnge ig he ey oe of h eoon, he peieegene of gge w ie o oizon
Dwn n-ghe beween he ooy pe of ol onol whh wemmze ne he lbe of ieny
og" whih oepon oghy o pooy n emoe oizion n he pelyingi pe, whh we
ow phonei A py fo omiy wo be eeni o he ony ono of hee newo i One
mpion of hi i h heoy of lngge eoon hol ommoe wo eie ol noion, h eig
o imeny ong he eo o p phone ene,boh wh bii py fo mion

Thi, he eegene of ngge wol he ee new hoghi h epene pon ngge. The
mpliion i h oen
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4 Da' e

humn hve e wo nd o hough hoe h do nodepend upon nguge nd re hu
rh nd hoe h do Themenng be o nguge ordng o Drwn w exrngu

nd hu our nonngu repreenon o he word mu emh our repreenon o he
word n nguge The reonhpo hough o nguge hu enr o heory o ognve
evouon Preey how doe nguge enbe more ompex rn ohough?

Wh doe h duon mpy or neuropyhoog ruur mode o nguge ugge h our
ngu e onhe ure hghy deveoped dny humn ognve py nd h our erh or he
nguge re o he brn my nvove r more hn he regon h evoved or rue
ngugeone. o ugge n nervenng yer o ognon beween modern humn nd pe uh
veg yer o ognon exed houd hve e mr on he obervbe ruure o modern
humn ognon There ough o be nonngu yer o ognve n he brn hrery humn
nd ndependen o n

guge ne nguge me er.Neuropyhoog e hore mgh provde u wh ue wh

whh o reonder nd reonru ong more modern ne Drwn' evouonry eh
Neuroog bredown ow u o oberve how he mnd unon whou ome o omponen
prSome unon wy bre down ogeher nd pper o be pr ohe me proeor or
ognve modue Oher my bre down

ue ndependeny o one noher uggeng h her underyngneur orgnzon mgh
be ndependen we Th ne o hnng deveoped muneouy ongde Drwn' heory o
evouonnd Dwn w wre o hough he dd no emp o negrehe new neuropyhoogy
h me perhp oo new nd hoo omprehend) no h de on he orgn o nguge

The dovere o Dx (136) Bro (161) nd Werne 174)d he oundon o our
modern heore o neuropyhoogruure nd provded he r opporuny o nvege he
underyng boog ruure o nguge Th ed h onnued o deveop n own wy nd h
ed o own nd o evouonryhypohee we w ee n he nex per
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H R E E

ernicke's Mchine

Moula an Untay oe of anguage

A h m Dawn wo he Decen of Man h wa no onn

on h pha mhanm of langag and h had no pfda abo whh ap of pma ban
fnon had ndgonmodfaon whn langag volvd Shol af rigin of Speciewa
pbhd n 859 a nmb of nnnhn aphaologfomlad h f banbad ho of langag
oganzaonTh na noon wa ha hman angag wa gnad n pf noanaomal ah of
whh ppod a ngbm Th wa an nng ah fo pazd ban aa

on fo dodng wod, anoh fo podng wod anoh fongang val and ado mbo
and o on Eah nologall doab fnon of langagah fnon ha old bhown o va
ndpndnl of h oh ap of langagwahogh o b loalzd n a pf gon of h
ox

Th nal nologal vdn fo a oalzabl phal mhanm ndlng langag ln ppo o
h Dawnan appoah I

wa foo fo volona ho ha h ban gon dnfd wh langag w load n h
nonooxh mo n volvd aa of h aoaon ox I folowd logalfom Dawn ho ha h
appaan of langag on h bhavoal and al v hold ond wh h la
volonadvlopmn n h pma noox
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Wk Mahn

ad dionnion ndrom H prdd h in of ondion aphaia a diordr of
rpiion ha rl from vring hmo dir pah from Wrni ara o Broa ara.

Wrni nroogial mod impri a i ma hav bnrvd a h bai of h fr modar
mod of angagh irmod ha poad h in of vral indpndn variabngii bm I wa
followd immdial b ohr imiarmodl for amp mal 877 Broadbn 879
Lihhim885) and h approah Wrni oo rviv nmodid in inia far o hi da
(Figr 3 ) Addiional p of aphaiawr dribd inlding h ranorial"
aphaiadiordr ofmaning and onpa aboraionin ihr h rpion orprion of
ph

Ahogh or inla db o Wrni and hi or anarl b iond h limiaion of hi
approah ar rioparilarl from an voiona andpoin If Broa origina
idahad bn vindiadha i if ph had bn oaizd o on brainbm rn volvdhn
Darwin noion ha hman had

vovd ph hrogh a linar niar ri of volionar innovaion wold hav
rivd a rong boo B Wrni had hownBroa hor o b wrong oon afr i
pbliaion Sbn

MOOROUPU

PAH

AUDOYUPAH

EFECTS O LESIONS:

1 Wenick's aphasa

Brocas aphasa Conducton aphasa anscocal snsoy aasa anscocal mo
apasa

Weke's nguge mie e stdd mde e ieim 185)W Wekes egin espsle guge
pehensn st temp gyus);C uspeed bi egs f neptul ert B Bs egin
trlinglguge epess e ws dite erl hwys bewee he lgugeres f te bin
umbeed u inde w desttin W B e ne-eins wh he es wil esl in ne f e ve
m sses si
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8 Werie ae

modl nvovd vrl ngg rgion h plizd for diffrnt fntion. In th modl
th ph irt invovd phmotor rgion, n inpt doding rgion nd nmbr of nw
pth

w onnting th rgion to vro othr trtr within thbrn t th vr lt Did
h of th hmn " lngg ntr"imp pi dptton to th primt ntr nrvo tm Orw th
nr dpttion ndrlng ph prd ot throgh prxiting trtr Th voltionr vnt
prdng Wrni'omplx mhin wr not obvo

In th lt dd of th nintnth ntr th ptr bmvn mor improbbl nvtgtor
trid to t othr lnggdordr into ont Sin rding nd writing wr td brin
dmg ndpndntl of ph thr hd to b brin rwhr th vl or grphmi form of
word w nod indpn-dntl of thir oti or phont form Othr ftr of lnggtht
ompltd th tm wr th gnng of th df, th vrbrogntion of tti objt th
onnton of "nowldg" botobt to thr vrbl tg nd o on Eh of th old b
ndn

dntl td b brn dmg nd th "dotd" from othrph dit Modl bm ovrl
omplx nd nwild prtlrl to omon looing t nrolog from blow hopng for
firl mpl voltonr modftion tht mght hlp xpin hmn lngg pit

Movmnt tnd to prod ontrmovmnt nd n th th rtion m in long ri of
rtl ppr trtng with J

on in 174 nd inding Mri (1906) nd Hd (1926) Wrnmot vr rt Mri
dnid th vlidit of Wrn' inividn H rgd tht th prntd b Wrni wr
flwdboth n importnt ntomil dtil nd n th bhviorl dription of ptint
mptom Mri prnipl ntomil ritiimwr nwr (Cpln 197) bt th bhvorl ttng
of ptntw mor ndrng problm Jon Hd nd tr Goldtn(194) blivd tht pim
ttng of lingt fntion od bmilding; ph w oftn mbddd in ontxt of brodr
ogntiv dfntion nd lo td to diordr of th whol pronlt A onn of thir
onidrbl nfln Wrn'modl m to b rgrdd b mn nroogit gro ovrimplifition
of linil rlit.
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Wk Mhn 49

nggng w h pobm o ng ph Mhd popod h n n Bo ogn d w o o hh hn Wn'
M bvd h ph w n d

od nd h ppn omp w d o h mp hlngg hd o op hogh vo no nd moo phw
Don o h no nd moo phw, nd hopondng o nd hm pojon od md ph n n lgg
non wold nvbl b dmgd h pn od no pv o mod onpop M ondd h h w onl on
ngg Wn Bo ph n h opnon od b nmp Wn ph p p moo pobm wh olo oodnon d
nh.

M on w nv d nwd nd n odom pholog v n h poon (Lo nd Jon980 I ph w
n hn h pob h ngg d-pnd pon l mp voon nnovon od ondd on gn . El n h
wnh n h Gl movmn

nd h Lw of M Aon (Lh 929 949 950 hldd hn o h n hpoh o hgh non
Thogh ndlngg w on gn n non o h who bn ndp o h b o Th nn o h d n
noog w vdn n h wo o K Godn (948 who popod h n o gob n pow h ld bd
Ab d ombnd mo o h pop o hgh

non onomo ono o non onp ngonnd ndpndn om nvonmn mon Mn mpomo bn
dmg old b n vn o pm dbn ob d Alhogh om ph mpom h nh (mpd on nd wod
dn od no b pnd w mpmn o b d h w no gdd hghv ognv mpmn Rh h nolvdno
nd moo n wh h hgh ognv m ndh od b bd o dmg o h pp nd moo m o h
bn

Fom Dwnn ndpon h dm o Wn onvoldngg mod nd vn mo onvod dndn m vbn
wom dvopmn Th voon o globl nl
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50 ike ae

p bod diibd hogho h ox nd id in imnifion n h ndiidl mind, md
good oion nI xpnd h pii of hmn ogniion nd h mndo

i of hmn ogni i nd I n if o hmp (ni) ind of oion hpohi.Ghwind
965, how, d modn dio of

ni ppoh nd poidd mo oid fondion of noogidn o dfnd h mod mod Hi
wo h b gxndd hogh dopmn of nw diplin, oigii Th modn noingii db i
obind pimil fomxpmn di of mni, dlx, phi gphi gnoi,nd nion diod. I o
dw fom foowp di of n-oi opion nd fom xpimn di of h ompopion O h bi
of h bod of idn noingiih no if nhing, n mo nmod of ompxmod oi n w
ni nd hi onmpoi .

How, n mod hoi no i oizioi,nd mn indffn o h fnion nonom of h
-

m h ding Ti min in i ognii, h hn, hi B li Ghwind nd oh noomi,h
bi h h n of h n modhd nrpoing p fo high fnoni no ompib wih hindng h
ngg ni of high pilizd foCogni mod h fom p of n nn, pi hmn gg dion
wod h mo onin on hm hn

gnppo mhnim nd wold h pil ppo ofngg mo iin Wni hpohi non lggmhin
w n mp o o hi pobm di b ding hphi mhnim of ngg

odo's Modes

Mod nd ni hoi of ogniion inding om ommongond odo boo e odlay o
nd (198) w h h-bing of hi dopmn odo dind h popi of iobognii mod,
poing of pilizd ip modnd on podin ingo h p o h ognii pmidwhih h d h
n m do ogizd h ndfo nifing di mh i h on Andon piid, hil
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Wi Ma 3

Fd' eement (ppe nd Ee 977 Hee tmn e n themee y t pe t meet Fd'
ntn dentn. Cte t mn gnzed nt ge

nton egn tht ee pe mpttn ppe epbby e t meetng h te.Dee ne ntn
egn n hh the

mn he me mmn ntn, he ntned t petete t dede eetphyg mppng the te
Theee, empe mny thteen deent t egnn me mmm nd n mpee nmbe dty nd
mtegn e Thee egn ten eem t he the ppete Fdn npt mde they e nmtn y
enpted ntn tmty nd ey t, nd eem t be dedted t mepe mpttn ntn, bet
ey ny dened ne.

The ntm tte ndeyng ntn t egnn bt thee me evdene tht the gee
gnztn the e gy tht , the nten htete ngegy gget tht t my g mte, nd
ntn nt

(GdmnR, 982 ) . Typy the mn ntned thn gy nd the ge ntegte pymd
nen thn eh mnn the gy he mmn tte npt nd tpt pjetn nd e eetey ente t
pe dmn nmtn.Mee the pemete the gy, n the tgh t ndng e e deney
deeped thn the ente; thee ppe tbe bndy e. Empe gy mde mght be the
pten

t gy pmte, hh e typy dedted t tpgph pen the bdy ene the begn tte
te, b-eng pet n; the t temp gy nhmn hh ppe t be t the peng
phnetnpt

Smetme the dmn t egn n be ttngy pe- empe, thn the mteny egn the
mebn thee e he be ntny deentted mn

e tht e ey enpted mnegn, eh dedted eyt the mpttn demnd nge he n
the ment Rem the he et n eete dyng t thee n tht pe eeb be Wd h dee
meet Fddentn mde? n ene t de t t tmt,
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54 W ahn

piaizd dvi ha i ifoaioa apad Cogitivod a pia dd o a boad ba bt h
xapdo v o phaiz h dii ivovd i didig h v

at whih apatd od a b pidT Ubudd a

Th gait of h tha bai t a pifi ad ddiad h tha o ght b tpd o a
whth th a aa o ogtiv fo tha a o oda f th i thabai dv a hgh oda wh h
vab aoatiootx" of od wth i gappo aig apait? Ad whaoo i h fo h
podiat ta poo" o bovd ofo A hoi ad ogiv phoogit ? Wh od i b oatd?
Wha t i th bai a ag ogh, ad widogh od tha th od v h a ia gappo
optaioa fto?

Fodo dfdd th d fo a ta poo that wa o-odaha doaiga ad apadb
agig

tha a ogitiv opatio t ao ogtv doa. Ppa aig fo xap ao vaio pat
ptato ofh vo gad of o Bif ad pditio dio ad hpoh i a a t hat a oo a
hot of o o oo at a of th otp of ipt odto foa ow igatd vw of th wod
Sh a t b apad o bodd agag Fodo v i

pa dpd po h xit of a bodd a poo, v hogh ao a pia ip od fo it
gato Th i ba i ha a o h opt of boh pptio ad o Th o wa i od gai h a
givth ita oait po h agag od" if wod bhogh a o a a poo of o o

A o di wth th viw i tha th do o appa to ba good oaaoia adida fo
a oaid tapoo A ow oa o boia go hav v otai po h ipt ad op pahwa Th
oad tiaoia gio i h poa fota ad pata otx h w ad hight od of oia
ogaizao a bo p io o bgo ad gi with dgihab ahi j
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Wnk Mah 5

l othe otal gon Eah bgo ha t own dtt nptand otpt path t own
halam pojto t own laton tobotal te l th op tatm o th hppoamp o

ao oth otal aeaTh hma th la ad opela gon the doolatalotal go ad
the aa aod the angla gy and the pamagnal gy a all addat o hghlel
tgaton bteah o thm ahttonally dtt ad bddabl Een adant aa o th
tmpoal o paetal aoato otex" otenpoe dtnt n th ntnal nonal wng
patten Th at

tel m to ag agant th exten o a ntal poo nany mpl n o the tm Th m
to b a aty o hghleltegato bt on anatomal gond ah appa to hae
whatFodo all a modla tt, that t ha ontant gadngth noaton t an a

Moeo th ton o otal aoato gon a notnatl denable. No ngl aa em to
be tly h top o th ogt pyamd n th n o beng aboltely ntal to all
hghe

nton Th et o loal ny to an oe o thee aa may bhghly npedtable om
on patint to the xt and th pedtablt do not appa to be d to th
lmtato o phologattg Th mpoed adologal data the pat dad ha allowedmo
p loalzaton o th lon ag aphaa and o wotpdton ha ben onmed Boa' go"
and Wngon" a oen to th tth bng that aphaa an b

ad b a wde at o lon that pae thee aea whle oaonally the omplt lo
o thee aa wll pae lagag ntoaltogthe poded th adaet wht att and baal
ganga anot damagd Moh 1976; St ad Bno 1986; Alxad Na and Pambo
1987) The mplaton that hghelel ntgaton appa to be d and plat t
delyng anatom and thanatom tl loo modla thoghot

Doe th matt? Cold an nbonded ntal poo b ppoed b a omewhat abta
lagly owaeongd (landd that had no xed tataton n pdtemned anatom?Th
wold y th ae o eythng we now now abot bannto and abot n o nto I
mple ognt n-to ae lagly dpendt po th nheent eny o aatom
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6 h

l xd modl dv hn no nonb o xp hmo ompx fnon lk do onon wod o q
pzd v b on h hd h qd non

non o d h op of owv m Tkng Godmn-Rk gng mod o og xm w mgh gh f
gon w o v ommon pool fo gnppo pong hod hv bn dgnd fo p hppo dl hod
on of ng pmb h lgg wh lvl hoogno nnl h o h old b ongd nd ongd fo vo
fnon on dnd hod hv xnv onnon o v ppl ndmoo mod hod l n nd hold onno
m ong f oh ol hv nhd mng o hold b dvng fo hgh fnon On h pnvdn no h
o gon x

Nvh h o h ffll om of hqmn of nl poo dlbg nd Gbd 1984)popod h pl
bgon of h nfo p lobl

PL) mgh v v bod omponl fnon ng hozon ngon of nfomn fom vo np odl
Thng p w omwh dn fom Fodo nd h ddno popo h h PL w gnppo dv Nvhl h
bd fnon o h PL h w v gnlo oh ho ng wh Goldn (1948) hv bdp o bod
ognv ngon o h fon ob p

h doo fon gon whh l omm lool fd o h pvo m Shl 1988) Howv hlol
nonom of h dooll fonl gon ompxnogh o hv jd x lg Bodmnn bgon; hdo no
ppo h d of n fnonl ognzon fo hn gon

Th n h p nopholog mod h no Fodonn poo h vl n fnonl gon

h onv o pod h lon of nvl o mmond pp np B h p of hogh h o ofom pl
dv Thogh nd lngg op dp h bn of nl dv mh n h mnn ggd b Mnk
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W 57

(1985 in hi pion bo how h opion ind igh onfigd. Alhogh h w no
onnd wih hdw hippo h onoo gn wod ogh to pod vi

o ppnt ingd fo of opion on o th ind of otion. (Th div Shoti onp
o li ntpoo h od gn int nofob o oth id )

An voltion nio i ipi in Fodo popo jt not l od whth o not th nio
i d xpii.Th nio ipid b Fodo od t wod invov tt two o votion dpttion
both ni hn Ondptton wod b pi vi ingtd ngg odlontoing in ingii fnion
Th oth wold b ogn ognitiv hng ivoving h dvopnt o t ngn of podin
nonodl ogiiv poo htwod p pvio o ov ono poing

Ahogh Fodo popo od b n potop of gobodl onion in ognitiv in n
viion on hi

h hv bn popod Mo nophoogi otionwod b opib with hi potion of inp
od fo ngg nd vio oh pi ind of opttion wh diging with h id of ing nt
od Fo ntn Shli(988) h popod igh diffnt od t bd onhi wo with Non Non
nd Shli 1986) nd of ng nt poo hli onpt bin onin v

podin nt dvi ht nb high ogniiv fnionhli tn to h od pobl of nt
onto o tnion. fh bin onin n pll od nd tiv onoobt how n i void th
onfi nd dioodintion pof dntizd ? Wh Fodo popod n nbonddnl t o hnd n
fo of poing ht t o o-diti nd inpt odl in gn Non nd Sh i popodh in p
of ing n h i hih of ontot of inng gnli Lo onto i hndd b piizd bt, h
th on fo vi ttnion whi opxotin tivit i hndd b ondti t whih h
ontntion hdling" Th i howv pvio t t
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h op of h prmid, nd vn h pior m i probbbrokn p ino vriou bm hogh
h r no r whh r

Normn nd Shi pproh prn h propi oioni wih diii For on hing vr i
bo hir nr nion hirrh i ni hmn. Ap nd ohr mmm prmb rir h m or of
hirrhi onro of nion ndh h m rio of o hm onnion hd nd nr prviion hmn
Nohing in hir propo pi pri wh m h hngd in h or of voving or
niogniiv i. Uni Corbi (1989 hor, for inn hirhor do no p o pi ogniiv
fr h migh i h hr of hmn rmrkb hivmn

On h ohr hnd, o b fir o Normn nd Shi i m wb h h prvior hirrh did
no hng in ii rmin hmn rhp i on grw rgr in pi rhp of hiiv hng h ndri
mboi hogh oo p whr. If hi w h , hn h oionr nrio ding p

o modrn hmn migh b imir boh for Fodor modr rr nd for h on propod
b Normn nd Shi Th i o h rbr or inding h prvior hirrh migh hgrown
rgr in fir nonpii w o ommod ogniivgrowh in hominid In ddiion on o
nw p of inpmod od, h on for ngg

Nrpschg Asps i

Th bo voionr nrio i impii in Fodor id of h modr mind b hr h bn
vr pii mp o r nrophoogi mod for h oion of boh ngg ndhighr ognii
fnion Th mori of h mp hv fod on h hr mo in fr of h hmn brin
nphizion brin iz) h oizion of ngg, nd h rizion (iddn) of rbr fnion
.

Th mo in diin phi fr of h hmn brin i iiz ri o h r of h bod.
Wihin h prim in h jmpfrom p o hmn invod rogh riping of ri brin iznd
dobing of h nmbr of nron Jrion 1973 inghm
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9. A i bin iz ncd n dni dcd c-cmpnid b n inc in dndic gowh nd in
h nmb ofnp Th gowh in np i hogh o c h incing

nmb nd compxi of inconncion bwn non ing no m. Thi inc in iz nd
compxi i pci pomnn in h cox cbm nd hippocmp ndwihin h cox i i mo
idn in ociion Sinc hid h hmn ngg nd nowdg dpnd g pon inc in poco iz
h hn pon chng in c inchciic of Wnic nd hi noingiic dcndn dicion of
ncphizion wi b popond ni h nx chp

Th i h mo mpon in n nopchoogic ppoch o oion h ocizion of ngg nd
h i-zon of hmn cognii fnion Lngg i niq hmni nd h n mp o ociz ngg
mon o n mpo dico wh i pci bo h hmn bin. Cb izion i o dinc hmn f in
dg, nd n-gg pp o b h mo high izd of hmn cogni

m Th i i no piing h h oion of ngg ndzion h bn ppochd wo id of h
m coin. Thoon of cb i w d n impon m ocon (16) nd mn nopchoogic hin
h pcd on hi bjc cmning in h modn in nmb ofic b Gchwind (965 9) nd
hi cog

Ahogh i poid hic fo coniding h o

ion cnio pcding ngg, i i no w h pim phnomnon of inigion.
Aphioogi h bn ind in hfngind ni of ngg bdown mod ppochh i o om xn
indpndn of h i i An impon d qion wh h hmn mind cn do wihopch nd ngg
cn ngg on ccon fo h i di-inc hmn in cogniion? Th nw o hi qio h
impi-cion fo n opci oion cnio Th ingi of h

ngg m i o n i. Som hoi h gd fo diffn oion co fo pch nd ngg cpci
in hmo gn n Lon (9 h o hing odp wh gn ngg cpci hing pcdd h mopciic
dpion fo oc ngg.
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in mammaan voon om arazaon of oria fnon appar n owr amma. In ra
h righ hiphr am hro of onroing ornaion i pa (Dnnbrg 194 whi n

nonhman prma h f migh onro nimana i (hoghh bhavora vdn for hi
hpoh i hn Anaomia amri n prma and ohr mamma ar mor od abhd h rgh
hmphr nd o b havir and h f Svian rnd o hav a owr mor porior proion
in a on andap (Kob and Whha 1990 a n hman So arir divion of abor
bwn h hmiphr gh hav rvd a hba for a ar n homnd parn of pazaon For
inan h f hmph mgh hav grada vovd h bai foran xndd m of ommniaon wh
h rgh vovd anndd rprnaon of h xrna nvironmn

ar hor of f and righ rbra organizaon rn h gamfrom marav o or
baand hor Marav horia arib om form of goba domnan o h f hmphr and
rga h rgh o h ro of a av hodng an or

ho hambr for h f a a n h majori of han Jaon(16 na ad h f h adng"
and h rgh h aomai" hmiph n rghhandd pron h n boh prponand angag h f
wa domnan Th righ pod word rprnaion h hd b h od no b d in fomng tin
whh h n of angag h od on b daomaia in raighforward aoaon.

In 17 Jaon ondrd h ro of h rgh d and ggd ha boh hiphr mgh hav h
own niq piaizaion H propod ha h igh paiooipa gon wa hadng d in ono
va magr (h vonar rvva ofmag wih h f rvng an aomai ro Th f frona
gion wa n o b h adng d n prv angag w hrigh vng a an aomai ing av m
Jaon hadmovd from a poion of oa fdonan o a baand or rproa donan v
aribng h adng ro in om fnono h rgh o ha nhr hmiphr wa goba domnan
ovrh ohr Th ar in h hior of nrophooga horboh hmphr wr hogh o b
invovd in boh magr and
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md h rgh hmphr m nd prm nd Kmr976 979 h rgd h no on ngg b d r
moor onrol n gnrl m b d n h f hmphr Corbl

(989 mr rb mo of wh w rognz nlhmn n ognon o h lf hmphr. Al of h
hor how-r ond om pl mol fnon o h rgh dof h brn

Jon 874 w on of h rl o ppor h d H b-d h boh d of h brn wr norml
nold n rb-zng h formng nd omprhndng h onn of ln

gg. Sn ph dpnd on prpon pll l mgrh bd dmg o h rgh hmphr ff how
lngg d. Mn ohr h om o nll h m onlonholdng h lf o b rblogl or
propoonl nd h rgh ob lnh or ppoon Hmphr nd ngwl 95Hn nd Anglrg 963
Gzzng 970 Sprr 966 Bogn 969 h propod rong form of h ho propong hh
nrologl norml mnd n lrn btwn wo mod ofhogh whh r n gh nd fhmphr
mod

n om form h hpoh r wdl pd od bld who xggron h bhd hor of rbr r-l
of fnon B h mpon ndrlng h hor rhr ro Sp mmor nd hogh r no gnrll b-d
o b olzd n f h r hld o b drbd hrogh-o h m blrl No on wlng o m h ph
lf

dd r pn nno po nd omprhnd h mnonn of n or h h r npbl of hogh B
homponl of rghhmphr prong pprnl df-fr Wh? Wh old hr pob b n h f
hmphr hprdpo o nl hogh? Or n h rgh o ppoonlhnng? ngg ondr o h f
hmphr mor fndmnl p for nl hog?

B xnon h omponl of h rgh mgh fornon nforn nogh o h o rd wh hr
rgh hmphr prhp b of r brn dmg no ng gr-phm or rdng rg Kolb nd Whhw
990 hmd propo o h Th mpon ndrlng h pro
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bigi rn wy r yri y dpd. Hiwd nin brin, r r in rd in wiy ppd in
in On undmn ,

r nd inin d n yi,in nirnmn w yri nd b dmnd ipbb r ny dirin Tu wm
b b un wi iiy in i dirin nd ymil ny nd m y prinip ppli n g nim Ang
br min n rudmnr imupn , nd bi ymy wd rin Hwr b inmin ping nd r d n
i ymmri inin wi nirnn inn, uninl ilpd by mny ig b rpnd n ny n id
bin. Aymm Kinbn rgd, i d d ipp wn bigi nd r ymy . T Kinbrn l in d
ypi mp

S nd Hnd (976) pind u i d n bn inidn b p nd nd dinn r y in

m (l ipr. Ty d b i r pri" drib n mn bwn w yp il. Tyg g p w rbr
dinn indiidu dribuin dnn in grp i b ny pi bwn ig nd Sli nd Hnd bd ,
r gni ir din ymmry in ligdiibin rd in rpiin iml-

ny wi pprn pu nd nli ndTy g i liy ngg w nlglnd in n nrl w dy
dminn, p gin bm blid n

Km (976 979 purd i n n m mpil ning ngg l (pi l p m pn Ading Kim
pp liy w pmlydrin by nd r n iin ni m di r nd nd w ind p ny ndriy
Kimr yw bi lrgy n ini idn ril ing blmwi p prmn iniy rrd pi n pny pi
nd m in iin Gwind 1965) bid pri w gly nn dinning r rm p
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r d h h ph ro wr o h p ddd of pr Kr rd h d rod d ggdh pr dr db
of r oor oro o

r ohr p of gg drb Th ro for hoo of ph d pr Kr rgd, h h fhphr prr
pzd for oor oro whhr or vo ohr wod, pr h r of dr dg o ho pr of h or
vovd op oor whh d ph. Kr (976) o obrvd h frqwh whh fr hd ov orrd h
fod h pop

dd o prod h ov o drg pg Morovr,rghhdr, who r ovrwhg frzd for
phov hr rgh hd wh fhdr, who d or owrdd do ov boh hd. Th hd ov ppro
b vovd wh ph r of h br boh br-dow d or v F wh Kr rvwd h fw( h ) g d
of gg diordr h dfh fod vd of brdow of gg d o d-

rio of h ph r o h f d of h brKr hrfor ggd h h voor dvop-

of dr for oo d o h of h hd gr oo o ph probb r d ohr op oor fo w
frzd w Shodd h h f hphr prr w dpd ofor bo fo pr , b for h o of o
gor

of oor v whh hppd o d hv rd o oo" Cro Kord orz (965) o propod o
rd d h h q h p for w dpd po h f hphr Kr hor oo rog for of h df
hpoh.

Th df hpoh h ro b v wrd(d f, rg d) h qo of pr wh prophoog fr of
h f hphr gv h dvg ovr h gh. Thr r rdo gp h rogb whh fdo for opd o
ph Whhod ogv od ddd o h o hq progrg of hd ogrz o gg?Th voo of gg w
bo r vovd gr dor h r oor oro vovd rpro o
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al nax he inenion o exion and o on none o whh odbe explained
impl b exapolang a apai o eal moo ono. J beae mana i wa epeened on
he e doe no

oow ha highe lee o lingii ono wod neea eideon he le.

Gescwds Ser fo e peec Mdule

Gehwind (965 970 Gehwind and Galabda 984) and hi oleage hae alo
examined he nonal and anaoma ammeie o he bain in an eoiona onex
Howee Gehwindappoahed he pobem om a e deen pepee . Gehwindwa a
loalizaioni He aged n ao o a loaized angage aeain he hman e
hemiphee; and in a eminal ae pblihed in965 he ed o expain mo o he
mpom le o aphaia ahe ee o donneng he peeh egon om eno and mooaea o
he bain Th agnoa old be een a modalpeinaming de aoiaed wih olaion o
he eean eno aeaom he peeh egion. paxia od e om dionneing

he peeh aea om he elean aea o pemoo oex . The
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