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Foreword 

Since archaeo log y exis ts , prehistor ian s an d protohistor ian s hav e tu rne d 
towards e thnograph y i n an at temp t t o unders tan d bette r the mater ia l vest ige s 
d iscovered i n excavat ions . 

Most o f the t ime, imperfect ly mas te red , th is confrontat io n ha s exper ience d 
var ied succes s an d ha s of te n bee n rightl y cr i t ic ized . Bor n i n th e contex t o f 
the Ne w Archaeo log y o f th e sixt ie s e thnoarchaeo log y a ime d a t prov id in g ne w 
insights, permit t ing u s lastl y to ge t ou t o f the sta lemat e an d to bui l d up a  theor y 
of th e past -presen t conf ronta t ion . 

In spi t e o f numerou s s tud ies , mos t archaeolog is t s ar e no t conv ince d b y 
the results . I t i s wor thwh i l e t o ana lys e th e cause s o f th i s s i tuat io n becaus e 
the stud y p ropose d b y Valent in e Rou x an d Danié l a Corbet t a shows , i n a n 
exemplary fash ion , th e w a y s t o fo l lo w i n o rde r t o ge t ou t o f th e s ta lemate . 

Given the curren t stat e o f research , e thnoarchaeology mus t cop e wit h thre e 
types o f dif f iculty : 

1) Th e analys i s o f th e presen t ough t t o lea d t o posi t iv e proposi t ion s 
regarding th e s igni f icanc e o f th e vest ige s o f mater ia l cul ture . Go in g th roug h 
ethnoarchaeolog ica l l i terature , on e note s tha t mos t o f th e studie s c o m e ou t 
wi th negat iv e s ta tements . Mater ia l vest ige s are , b y thei r ver y nature , 
amb iguous an d thei r s igni f icanc e i s eminent l y var iab le ; mos t o f th e 
interpretat ions of fere d b y archaeolog is t s ar e no t just i f ie d o r ar e a t leas t no t 
the onl y one s poss ib le . 

These caut ionar y note s ar e natural l y salutator y t o the exten t tha t p rudenc e 
is advoca ted . However , i t i s somewha t cur iou s t o observ e a  deve lopmen t o f 
this contest in g curren t eve n thoug h th e ne w archaeolog y c la im s t o sho w th e 
way t o reconst i tut e th e pas t tak in g int o accoun t al l th e cul tura l aspect s wh ic h 
have d isappeared . 

However , i t i s nei the r poss ib le , no r des i rab l e fo r a  discipl in e t o b e base d 
solely o n negat iv e s ta tement s an d o n invitat ion s fo r caut ion . A l though th e w a y 
to resolv e th e s ta lemat e i s stil l t o b e foun d out . 

2) E thnoarchaeo log y mus t searc h fo r genera l izab l e propos i t ions ; th e 
t ranscul tural const i tu te s it s f ie l d o f act ion . Whi l e confront in g th e present , th e 
invest igator mus t i n fac t avo i d tw o danger s w h i c h , lik e Charybd e a n d Scyl la , 
threaten t o d row n h im . 

Concent ra t ing solel y o n th e t ranscul tura l ca n giv e ris e t o plat i tude s o n 
human behav iou r wh ic h ar e devo i d o f heurist i c interest . B y avoid in g thi s 
approach, onl y loca l cul tura l par t icu lar ism s ar e h ighl ighted . Thei r actua l f ie l d 
of appl icat io n i s neve r k n o w n an d i s probabl y l imi ted . 
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This diff icult y i s we l l k n o w n . S o m e scholar s though t o f get t in g ou t o f th e 
impasse b y adopt ing a n intermediar y posi t io n an d b y develop in g middle-rang e 
theor ies neithe r too genera l no r to o specif ic . Bu t ca n on e reall y mainta i n suc h 
a del icat e ba lanc e o n th e razor ' s edg e wi thou t fal l in g t o s id e o r th e o ther ? 
To ou r mind , thi s quest io n stil l remain s t o b e answered . 

Ethnoarchaeolog ica l though t indee d ha s neve r bee n concerne d wi t h 
def in ing i n te rm s o f t im e an d spac e th e f ie l d o f appl icat io n o f th e enunc ia te d 
proposi t ions. 

3) Mos t o f th e s ta tement s o f e thnoarchaeo log y ar e w h a t w e ten d t o cal l 
regularit ies. The latte r can b e expresse d i n three differen t w a y s :  mathemat ica l 
correlat ions be twee n tw o cont inuou s o r d iscont inuou s var iab les , typolog ie s 
associat ing intr insi c character is t ic s (natur e o r shap e o f objects ) w i t h extr insi c 
character ist ics ( local isat ion , tempora l at t r ibut ion , funct io n o f th e object ) an d 
finally d iscurs iv e proposi t ion s o f th e typ e i f P i the n P i +  1 . 

In mos t cases , thes e regular i t ie s ar e no t unders too d a s nothin g i s know n 
about th e " reasons " found in g th e empir ica l realit y h ighl ighted , eve n i f th e 
proposed const ruc t ion s w i tnes s a  powe r o f eff icien t predict io n o n reality . 

W e thin k tha t i t i s onl y b y unders tand in g th e mechan ism s responsib l e fo r 
the observe d regular i t ie s tha t i t shal l b e possib l e t o de te rmin e onc e th e f ield s 
of appl icat io n o f th e p ropose d t ranscul tura l rules . 

Whi le w e w e r e ask in g ourse lve s thes e quest ions , w e go t t o kno w o f th e 
present work . I t w as fo r u s a  ver i tabl e revelat io n a s i t o f fered part ia l respons e 
to th e quest ion s asked . 

W e wou l d l ik e her e t o demons t ra t e ho w thi s wor k differ s f r o m man y 
previous e thnoarchaeolog ica l w o r k s an d w hy w e thin k i t opens th e w a y t o th e 
emergence o f a  rea l sc ienc e o f referenc e fo r archaeology . 

1) Ou r firs t poin t migh t see m banal ; it is no t howeve r negligible . B y choosin g 
to stud y th e re lat ionshi p wh i c h exist s be twee n th e whee l - th row in g techn iqu e 
and craf t specia l izat ion , Va lent in e Rou x an d Danie l a Corbet t a ar e p lace d 
explicit ly a t th e hear t o f a  fundamen ta l archaeolog ica l p rob lem , namel y tha t 
of criteri a a l lowin g the descr ipt io n an d explanat io n o f th e urbanizat io n proces s 
in th e Nea r an d Midd l e East . 

The object iv e o f the researc h i s thus def ine d o n the basi s o f archaeologica l 
quest ions. A  rea l cri t ica l ana lys i s o f archaeolog ica l d iscours e deve lope d b y 
Valentine Rou x i n other publ icat ions , precedes the ethnoarchaeologica l enquir y 
and speci f ie s th e s take s invo lved . 

Confronted wi t h the difficultie s o f interpret in g vest iges , archaeologist s hav e 
a lways tu rne d intuit ivel y t o e thnography . However , the y hav e no t a lway s 
explicit ly fo rmu la te d th e p rob lem s t o b e so lved . The presen t stud y i s one ste p 
ahead ; i t f inds it s or ig i n i n a  " logic ist " analys i s o f th e archaeolog ica l d iscours e 
itself an d a  fundamental cr i t ic is m of the latter . This cri t icis m enables the author s 
to la y d o w n th e l imi te d object iv e o f th e s tud y :  to demonst ra t e tha t us e o f th e 
whee l necessar i l y impl ie s a  cer ta i n craf t specia l izat ion . 

It i s als o th roug h th e examina t io n o f archaeolog ica l realit y an d it s 
confrontat ion w i t h th e presen t tha t th e centra l hypothes i s o f th e adopte d 
procedure w a s "d iscovered" . The tempora l evolut io n o f cerami c shape s a t site s 
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in the proces s o f urbanizat io n i s no t wi thout analog y t o the evolut io n o f shape s 
obta ined a t th e t im e o f learnin g whee l - th row n ceramics . Suc h a n analog y i s 
not base d o n an y identi t y be twee n phy logenes i s an d ontogenes i s bu t o n th e 
constra ints assoc ia te d wi t h a  progress iv e master y ove r th e wo r k o f a  specif i c 
mater ial . 

2) Findin g it s origin i n a  discourse o f ext rem e complexi ty , the presen t stud y 
manages nonethe les s t o clear l y def in e it s l imit s an d i s therefore contro l lable . 
The wi l l t o restric t th e object ive s mus t b e emphas ize d a s i t i s rar e i n th e f ie l d 
of socia l sc iences . I t const i tutes never the les s on e o f the necessar y condi t ion s 
for progres s i n know ledge . 

In th e presen t case , th e ob ject ive s ar e c lear l y def ine d an d l imite d :  t o 
demonst ra te firs t tha t th e appearanc e o f craf t specia l izat io n i s l inke d t o th e 
diff icult ies encounte re d i n learn in g th e whee l - th row in g techn iqu e an d 
subsequent ly t o fix , a t th e leve l o f th e morpholog ica l propert ie s o f ceramic , 
the threshol d beyon d wh ic h i t i s poss ib l e t o infe r tha t master y ove r th e whee l -
throwing techn iqu e ha s bee n acqu i red . 

3) Fo r the firs t t ime , a n e thnoarchaeo log ica l stud y a t tempt s t o g o beyon d 
the f ramewor k o f typo log ica l regular i t ie s b y t ry in g t o searc h fo r thei r 
foundat ions. Binfor d w a s on e o f th e firs t archaeolog is t s t o as k himsel f th i s 
quest ion wh i l e s tudy in g th e Mas k Esk im o si te . Onl y th e unders tand in g o f th e 
mechan isms ca n ensur e a  cer ta i n val idi t y t o t ranscul tura l models . To o man y 
are the studie s o f the kin d under take n b y the Yel le n o n Boch ima n camp s wh ic h 
deal onl y w i t h corre la t ion s be twee n var iab les ; th e c a m p size , th e quant i t y o f 
vest iges, th e numbe r o f occupan ts , th e occupat io n t im e wi thou t be in g 
preoccup ied wi t h ana lys in g wha t , i n th e natura l env i ronment , th e techno -
economic an d socia l structure , justif ies suc h a n empirical l y perceive d structure . 

Studies deal in g wi th suc h issue s we r e unfor tunate l y to o rare . The firs t par t 
of th e presen t s tud y clear l y take s u p th e cha l lenge . Th e relat ionshi p be twee n 
whee l - th rown cerami c (Pi ) an d specia l izat io n (P i +  1 ) f ind s it s or ig i n i n th e 
diff icult ies inheren t i n learnin g th e whee l - th row in g techn iques , i n othe r wo rd s 
in acquir ing a  certai n master y ove r th e mater ial . This master y br ing s tw o po le s 
into play , o n th e on e han d th e phys ica l character is t ic s o f th e mater ia l (i n th e 
present cas e clay ) an d o n th e othe r han d th e perceptua l moto r structure s o f 
Homo sapiens  sapiens which ar e mater ia l ize d i n acqui re d automat i c "chaîne s 
opératoi res". 

The sam e typ e o f approac h i s tes ted i n the secon d par t o f th e study . Her e 
the regulari t ie s ar e p resen te d i n th e fo r m o f a  typo log y l inkin g a n ind igenou s 
classif ication o f the degree s o f th rowin g difficult y (OX , extr insi c character is t ic s 
of th e F  type , funct ion ) wi t h th e comp le te d cerami c shape s (Ol , intr insi c 
characteristics o f the G  type , geometr ical shapes) . The mechanism s discovere d 
are th e sam e bu t th e perspect iv e ha s bee n decent red . Th e firs t par t 
emphas izes th e natur e o f th e perceptua l moto r proces s whe rea s th e secon d 
part insist s mor e part icular l y o n th e constra int s ar is in g ou t o f th e physica l 
propert ies o f th e w o r k e d mater ia l . 

W e shal l als o not e tha t i n th is latte r cas e th e explanat io n p ropose d b y th e 
scientist ha s bee n sugges te d b y India n an d Frenc h pot ter s w h o themse lve s 
possess a  more-or- les s explici t technica l knowledge . W e invit e epistemologist s 
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and logician s t o reflec t upo n th e operat iona l know-ho w o f th e art isan s an d 
the necessar i l y ne w formula t ion s const ruc te d b y th e anthropologis t w h e n 
recount ing facts . Valent in e Roux ' s secon d wor k ha s th e meri t o f implicit l y 
raising thi s quest io n eve n thoug h th e g ive n answer , t o ou r m ind , i s stil l no t 
very clear . 

However , th e procedur e fo l lowe d i s beyon d cr i t ic ism . I n sc ience , th e 
progress o f know ledg e occur s th roug h th e sol e w a y o f descr ipt io n o f "wha t 
is happening" . 

It i s thu s necessar y t o c lear l y d ist inguis h be twee n thi s typ e o f funct iona l 
explanat ion an d an y " funct iona l ism " wh ic h expla in s observe d structure s b y 
their f inality . 

4) A  scienti f i c approac h i s recogn ize d a s suc h b y th e link s wh ic h ca n b e 
set towards othe r f ields i n sc ience. Al l isolated knowledg e developin g i n c lose d 
circle i s suspect . Her e th e open in g toward s othe r bod ie s o f knowledg e i s 
particularly conv inc ing . W e hav e apprec iate d th e l inkag e establ ishe d be twee n 
an eminent l y "soc ia l " character is t ic, th e specia l izat ion , an d quest ion s deal in g 
wi th th e maturat io n an d perceptua l moto r contro l o f th e movement . 

Hav ing sa i d this , i n n o w a y w e wan t t o asser t tha t th e socia l ca n an d rrius t 
be reduce d t o th e psycho log ica l , rathe r a n unders tand in g o f th e socia l doe s 
not exc lud e th e descr ip t io n o f cer ta i n componen t s i n te rm s o f exper imenta l 
psychology an d perceptua l moto r funct ion . 

A simi la r typ e o f l inkag e cou l d undoubted l y b e estab l ishe d be twee n th e 
typology o f degree s o f th rowin g diff icult y an d sol id-stat e physic s a l lowin g fo r 
a mor e rigorous  approac h o f th e dynamic s o f c la y subjec t t o a  movemen t o f 
rotat ion. Thu s a n art iculate d bod y o f know ledg e i s const ruc te d gradual ly , 
consis tency coup le d wi t h ef f ic ienc y be in g a  sig n o f relat iv e t ruth . 

5) Valent in e Rou x an d Danié l a Corbe t t a offe r u s a  funct iona l (bu t no t 
funct ional ist) exp lanat io n o f reali ty . Th e fact s brough t t o ligh t thu s escap e 
cultural cont ingenc ies . The y ar e base d o n th e biologica l natur e o f Homo 
sapiens sapiens  an d o n phys ica l proper t ie s o f matter . Here , on e cou l d cr y 
scandal an d we ca n alread y se e anthropologist s suggest in g tha t on e thus turn s 
a bl in d ey e t o th e ver y essenc e o f cul ture(s) . However , i t i s no t a  quest io n 
of miss in g the targe t bu t s impl y tha t th e object iv e i s di f ferent. Th e w a y chose n 
is the onl y possibl e on e becaus e on e stand s explicitl y i n the transcultural realm . 
Such a n approac h doe s no t e l iminat e th e cul tura l b y contest in g it s ex is tence ; 
it considers i t as a  differen t typ e o f reality . Ethnoarchaeolog y doe s no t at temp t 
to unders tan d th e constant l y renewe d original i t y o f cu l tures ; i t seek s t o 
construct genera l izab l e proposi t ion s abou t th e latter . 

6) W e w o u l d lik e t o under l in e f inal l y th e utilit y o f present in g th e result s 
of th e enquir y i n th e f o r m o f a  logicis t scheme . Thi s latte r highl ight s th e fac t 
that th e acqui re d bod y o f knowledg e onl y const i tute s a  smal l f ract ion o f reality , 
wh ich i n n o w a y devo id s i t f r o m it s solidity , rathe r i t enhance s it . 

It als o show s tha t th e mobi l izat io n o f knowledg e acqui re d a t th e t im e o f 
an archaeologica l demonst ra t io n impl ie s recours e t o a  who l e ne w ser ie s o f 
other proposit ion s :  to stud y th e appearanc e o f craf t special izat io n necessitate s 
for exampl e t o f in d ou t th e m e a n s t o demonst ra t e th e non-craf t special izat io n 
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in the earl ie r per iods . N o w a d a y s , man y o f thes e proposi t ion s ar e no t d e m o n -
strated (neithe r demons t rab l e ?) . W e spok e o f th e integrat io n o f 
e thnoarchaeology wi t h othe r scient i f i c d isc ip l ines . Her e w e f in d ourse lve s i n 
the f ie l d o f in tegrat io n an d art iculat io n o f bod ie s o f e thnoarchaeo log ica l 
knowledge. Th e logicis t explanat io n o f demonst ra t ion s prove s t o b e ex t remel y 
helpful i n research in g an d exp lor in g ne w space s o f analys is . 

Finally, logicis t schemat iza t io n enab le s th e d iscover y o f th e condi t ion s 
required fo r establ ish in g th e network s o f pyramida l demonst ra t ion s an d 
avoiding fan order construct ion s wh ic h onl y lea d to equivoca l conclus ions . Thi s 
appears, t o ot i r m ind , t o b e th e necessar y condi t io n fo r th e creat io n o f a n 
efficient bod y o f archaeolog ica l know ledge . 

One poin t wi l l retai n u s aga in . W e deal t w i t h i t lastl y a s i t doe s no t relat e 
to the necessar y an d sufficien t character ist ic s o f ethnoarchaeologica l approac h 
as i s the case , to ou r m ind , for the prev iou s points . W e wan t her e t o ta l k abou t 
the lin k estab l ishe d i n th e presen t wo r k be twee n observat io n an d 
exper imentat ion. 

These las t years , exper imenta l archaeolog y ha s mad e grea t stride s i n man y 
f ields. W e th in k especia l l y t o th e s tud y o f m ic rowea r t race s ( traceology ) o r 
the reconst i tut io n o f ch ipp in g techn iqu e o f chert . F ro m a  forma l an d 
epis temologica l poin t o f v iew , exper imenta l archaeolog y i s no t dist inc t f r o m 
ethnoarchaeology. Bot h discipl ine s wor k indee d towards a n externa l referenc e 
knowledge sys te m wh i c h ca n b e use d i n the interpretat io n o f archaeolog ica l 
vest iges. W e w o u l d lik e t o under l in e her e th e interes t o f th e join t us e o f bot h 
approaches i n th e resolut io n o f a  specif i c p rob lem . Perhap s i n th e futur e i t 
wil l be usefu l to bet te r in tegrat e bot h disc ip l ine s a n exampl e o f wh ich w e hav e 
here an d a s i s a l read y pract ise d b y cer ta i n archaeolog is ts . Exper imenta l 
archaeology p ropose d b y a  c i t ize n o f th e 20t h centur y indee d run s th e ris k 
of be in g le d astra y o n a n unreal ist i c w a y i f i t i s no t constant l y conf ronte d wi t h 
data g ive n b y t radi t iona l popu la t ions . Bu t th i s i s anothe r matter . 

As w e wro t e a t th e ver y outset , Va lent in e Rou x an d Danie l a Corbet ta ' s 
work c a m e t o u s a s a  revelat ion . Af te r it s read ing , on e quest io n never theles s 
remains, brutal l y asked , to wh i ch w e stil l d o no t hav e answers . W e wan t her e 
to spea k o f midd le- rang e theor ies . I f we ar e conv ince d o f th e advisabi l i t y an d 
the grea t us e o f t ranscul tura l approaches , w e d o no t se e ho w t o deve lo p a 
useful approac h wh ic h take s int o accoun t cont ingenc ie s an d cul tura l 
variabil i t ies. Suc h studie s indee d a lway s c o m e u p agains t on e unreso lve d 
quest ion :  how t o del imi t i n a n explicit , sol i d an d fo rma l manne r th e tempora l 
and geograph ica l f iel d wi th i n wh ic h th e proposi t ion s h ighl ighte d (b e the y 
regularit ies o r mechan isms ) ar e appl icable . W e hav e thu s t o as k ourse lve s 
the quest io n whe the r e thnoarchaeo log y ough t t o b e l imite d t o a  sc ienc e o f 
the specie s Homo  sapiens  sapiens  o r whe the r i t ca n b e als o a  sc ienc e o f 
diverse cul tures ? 

One o f the mai n meri t s o f this beaut i fu l study , an d no t the least , i s in f i l igre e 
to rais e thi s essent ia l ques t ion . 

June, 1 9 8 9 A L A I N G A L L A Y 





Preface 

The boo k offer s tw o e thnoarchaeo log ica l s tudie s o n cerami c vessels . Thes e 
were wr i t te n a s separa t e art ic les , bu t be in g c losel y relate d t o eac h other , i t 
seemed appropr ia te , fo r th e benef i t o f th e reader , t o publ is h t h e m togethe r 
in the fo rm o f a  book . Thei r mai n concer n i s wi th th e construct io n o f a  referenc e 
knowledge fo r th e interpretat io n o f archaeolog ica l facts . Th e theoret ica l 
f ramework use d i s th e logicis t analys i s a s out l ine d b y Jean-C laud e Gard in . 
Its main principle s ar e the "bien-formé " an d the "bien-fondé " of th e interpretativ e 
constructs, wh ich mean s th e analysi s o f the foundat ion s o f interpretat ion s an d 
the demonst ra t io n o f thei r val idi ty . A s emphas i ze d b y Alai n Gal lay , th e 
interpretation o f mater ia l fact s impl ie s b y necessit y a  referenc e t o ethnographi c 
knowledge (i n th e b roa d sens e o f th e word ) . Accord in g t o ep is temologica l 
pr inciples, e thnographi c da t a ar e appl icabl e t o archaeolog ica l fact s onl y t o th e 
extent tha t th e contex t o f validit y i s def ined, an d that th e archaeologica l contex t 
is ana logous . Th e contex t o f val idit y ca n b e de f ine d b y e thnoarchaeo log ica l 
investigations o r exper imenta l observat ions . Thus , i n the perspect iv e o f logicis t 
analysis, e thnoarchaeo log y b e c o m e s a  pr iv i lege d an d necessar y w a y fo r 
bui ld ing u p o f a  referenc e know ledg e agains t wh i c h th e validit y o f 
interpretat ions c a n b e eva luated . 

The firs t s tud y dea l s wi t h th e concep t o f craf t specia l izat ion . Thi s i s on e 
of th e majo r concep t s use d t o descr ib e an d unders tan d th e emergenc e o f 
complex societ ies . Th e p rob le m addresse d her e i s to ascer ta i n th e part icula r 
features o f mater ia l fact s wh ic h ar e signif ican t i n potter y specia l izat ion . T o thi s 
end, w e under too k a  stud y o n th e natur e o f th e apprent icesh i p require d fo r 
the master y o f th e whee l - th row in g techn ique . Th e hypothes i s w a s tha t th e 
apprent iceship i s suff icientl y lon g an d diff icul t s o tha t no t everybod y i n a 
commun i t y ca n lear n th e craft . W e co l lec ted : (a ) e thnographi c dat a o n th e 
process o f apprent icesh ip , an d (b ) exper imenta l dat a t o def in e th e perceptua l 
motor p rob lem s character is t i c o f eac h stag e o f apprent icesh ip . I t w a s the n 
possib le t o asses s th e dif f icult ie s face d b y th e ch i ldre n i n learnin g th e craft , 
and als o t o unders tan d th e dura t io n o f th e apprent icesh ip . Accord in g t o ou r 
results, w e p ropos e t o assoc ia t e th e mater ia l fac t " throwin g techn ique " w i t h 
the attr ibut e "craf t specia l izat ion" . Thi s assoc iat io n shoul d no t b e v iewe d a s 
the reduct io n o f a  soc ia l p h e n o m e n o n t o a  perceptua l moto r p rob lem , bu t a s 
the descr ip t io n o f a  re lat ionshi p be twee n tw o e lement s i n te rm s o f moto r 
complex i ty . 

The secon d s tud y i s the const ruc t io n o f a  techno-morpho log ica i t axonom y 
for evaluat in g the diff icult ie s o f the th rowin g techn iqu e o f pre - an d protohistori c 
ceramic vesse ls . Thi s t axonom y shou l d enab l e us : (a ) t o def in e a  thresho l d 
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beyond wh ic h th e whee l - th row in g techn iqu e i s mastere d an d therefor e 
signif icant i n craf t spec ia l iza t ion , an d (b ) t o stud y th e di f fusio n o f th e whee l -
throwing technique , regiona l distr ibutio n o f the technica l know-how , integrat io n 
of th e th rowin g techn iqu e wi t h th e techno-economi c sys tems , evolut ion , 
main tenance an d regress io n o f th e techn ique . Th e measure s ar e prov ide d 
by th e cerami c trait s wh ic h ar e signif ican t o f a n ind igenou s classi f icat io n o f 
pot shape s accord in g t o a n ascend in g orde r o f dif f icult ies . Th e classi f icat io n 
w a s mad e b y India n pot ters . I n thi s regard , th e taxonom y per ta in s t o a n 
empir ical reality . It s t ranscul tura l va lu e i s d iscusse d o n th e basi s o f a n 
invest igat ion wi t h Frenc h pot ters . 

These studie s shou l d interes t no t on l y archaeologis t s w h o loo k fo r cr i ter i a 
signif icant i n craf t spec ia l izat ion , bu t als o archaeolog is t s in tereste d i n theor y 
( p r o b l e m o f v a l i d a t i n g i n t e r p r e t a t i v e p r o p o s i t i o n s ) , a s w e l l a s 
e thnoarchaeolog is ts (fo r a  w a y o f const ruc t in g a  referenc e knowledge ) an d 
psychologists (exper imenta l an d intercultura l psycho log y wh ic h dea l s w i t h th e 
deve lopment o f moto r skil ls. ) 

The f ie ldwor k w a s carr ie d ou t i n 198 6 an d 198 7 i n U t ta m Nagar , a  subur b 
of Ne w Delhi , i n th e f r amewor k o f th e Indo-Frenc h Archaeo log ica l Miss io n 
(M.A.F.I.) an d i n agreemen t w i t h th e Archaeo log ica l Surve y o f Indi a (A.S.I.) . 
I should lik e to expres s m y grat i tud e t o the A .S . I , an d t o the Ministr y o f Foreig n 
Affairs i n Pari s (M.A.E. ) fo r thei r ful l suppor t th roughout , an d thank s t o wh ic h 
this wo r k ha s bee n ach ieved . L ikewise , I  a m gratefu l t o th e Frenc h Institut e 
of Pondicherr y (I.F.P. ) w h o s e suppor t gav e m e th e opportuni t y t o comple te , 
in India , the wr i t in g an d the t ranslat io n o f th e book . I n part icular , I  w ish t o than k 
Har K ishan , ou r in forman t i n U t ta m Nagar , w h o gav e u s s o muc h o f hi s t im e 
and knowledge , an d w h o ha d th e pat ienc e t o exp la in a t lengt h t o th e ch i ldre n 
and othe r pot ter s wha t w e w a n t e d f ro m t h e m . Wi thou t Ha r K isha n thi s wo r k 
could no t hav e b e e n done . M y grat i tud e ex tend s als o t o hi s fami l y an d t o al l 
the potter s w h o s o kindl y ag ree d t o part ic ipat e i n ou r exper iments . 

Dur ing th e cours e o f th e research , w e rece ive d adv ice , cr i t ic is m an d 
encouragement , al l o f wh i c h ha s bee n ver y usefu l an d contr ibute d great l y t o 
the presen t vers io n o f thi s b o o k — o u r thank s therefor e t o H . Balfet , J . Fagard , 
J.C. Gard in , C . Gl l l ieron , C.A . Hauer t , C . Per le s an d S . Va n de r Leeuw . W e 
are gratefu l t o M . Roduro n fo r th e excel len t d rawings . 
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WHEEL-THROWING TECHNIQU E 
AND 

CRAFT SPECIALIZATIO N 

Valentine Roux and Daniela Corbetta 





P A R T O N E 

Context, Objective s an d Stratégie s 
of Stud y 

Malgré l e caractèr e loca l de s scénar ios , l ' interprétatio n nécessi t e 
toujours de s référence s à  u n context e extérieur , â  u n savoi r 
souvent situ é e n dehor s d u d o m a i n e archéologiqu e étudié . 

A. Gal la y (1986:175 ) 

1 . C O N T E X T O F S T U D Y 

1.1 . T h e m a t i c c h o i c e 

From 198 3 t o 1988 , M.A.F. I . ( Indo-Frenc h Archaeologica l Mission ) ha s b e e n 
conduct ing researc h o n th e set t lemen t histor y o f nor thwes t Indi a (Francfort , 
1985) an d o n th e modal i t ie s o f deve lopmen t o f th e H a r a p p a n civi l izat ion . I n 
this context , a  stud y w as d e s i g n e d fo r the p h e n o m e n o n o f craf t special izat io n 
and it s possib l e descr ip t io n o n th e basi s o f archaeologica l facts . 

This p h e n o m e n o n is , in fact, cons idere d a n essentia l facto r i n the evolut io n 
of comple x societ ie s o r states . W e ma y briefl y recal l that , s inc e G . Chi lde , 
the def ini t io n o f u r b a n societ y i s b a s e d o n th e not io n o f complexi t y an d tha t 
soc io -economic di f ferent iat io n i s on e o f th e mai n criteri a o f urbanizat ion . Th e 
concept o f di f ferent iat io n i s s o m u c h a  par t o f ou r v is io n o f th e deve lopmen t 
of societ ie s tha t analysi s o f archaeologica l mater ia l f r o m Neolithi c t ime s 
onwards implicitl y postulates the fol lowin g hypothesis: "the gradua l appearanc e 
of societ ie s tha t ar e mor e a n d mor e dif ferentiated. " Here , th e mean in g o f 
"differentiation" i s assoc ia te d wi t h tha t o f "special ization" . T o suppor t thi s 
statement, w e nee d onl y t o ment io n th e recen t boo k b y Brumfie l an d Earl e 
(1987), Specialization,  Exchange  and  Complex  Societies,  o r the firs t sentenc e 
of th e articl e b y Tos i (1984:22) : "Craf t special izat io n ha s lon g been recognize d 
by Marxist s an d non-Marx is t s a s a  facto r o f signif ican t weigh t i n th e 
deve lopment o f comple x societ ies. " 

Craft special izat io n i s th e f o r m o f special izat io n studie d i n priorit y b y 
archaeologists, becaus e othe r fo rm s o f special izat io n (politic , r i tual , fo r 
example) are , a t th e m o m e n t , diff icul t t o identif y an d def in e o n th e basi s o f 
material remains , part icularl y w h e n i t c o m e s t o ancien t per iod s (Neoli thic) . 

3 
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1.2. T h e o r e t i c a l f r a m e w o r k 

The theoret ica l f ramewor k i s that o f logicis t analysi s (Gard in , 1979 ,1981 ) . Th e 
basic pr inciple s ar e th e "b ien- formé " o f interpretat iv e construct io n (th e 
expression o f der ivat ion s wh i c h enabl e u s t o pas s f r o m th e fact s mobi l ize d 
in th e const ruct io n toward s a n interpretat ion ) an d th e empir ica l verif iabil i t y o f 
the inference s p ropose d a t eac h stag e o f th e const ruct ion . Th e presen t stud y 
is summar ize d i n a  logicis t d i ag ra m g ive n i n the conc lus ions , wh ic h highl ight s 
the foundat ion s an d th e verif iabi l i t y o f th e interpretat iv e proposi t ions , a s wel l 
as th e impor tanc e o f e thnograph i c know ledg e (i n th e broades t sens e o f th e 
word) i n th e e laborat io n o f in terpretat ions . 

The las t poin t ha s bee n s t resse d b y Gal la y (1986) , w h o expla in s tha t th e 
procedures o f interpretat io n inc lud e a n obl igator y referenc e t o r e g u l a r i t i e s . 
These ar e th e re lat ionship s be twee n propert ie s ( intr insi c and/o r extr insi c 
propert ies o f mater ia l facts ) an d at t r ibute s ( type s o f s igni f icance ) tha t ma y b e 
observed i n a context outsid e th e f ield o f archaeolog y o r induced f rom historica l 
scenarios. Appl ie d to archaeolog ica l da ta , regular i t ie s serv e a s a  basi s fo r th e 
construct ion o f histor ica l scenar ios . 

In theoret ica l te rms , thi s s tud y o n craf t specia l izat io n ma y b e def ine d a s 
an analysi s o f th e re lat ionshi p be twee n th e observab l e fac t "whee l - th row n 
ceramics" an d th e attr ibut e "craf t specia l izat ion" . Th e s tatemen t o f thi s 
relat ionship shou l d b e cons idere d a s a  too l o f analys i s fo r interpret in g th e 
wheel - th rowing techn iqu e i n t e rms o f pot ter y specia l izat ion . O f course , othe r 
ways exis t t o infe r thi s latter . Ou r ambi t io n i s l imite d t o th e proposa l o f on e 
way a m o n g others , tha t i s to sa y th e proposa l o f on e regulari t y a m o n g a  bod y 
of regulari t ie s a imed , i n a  lon g te rm , a t descr ib in g th e comple x p h e n o m e n o n 
of craf t specia l izat ion . 

2. O B J E C T I V E S O F S T U D Y 

2 . 1 . D e f i n i t i o n o f o b j e c t i v e s 

Archaeologica l s tudie s o f th e p h e n o m e n o n o f craf t specia l izat io n dur in g 
protohistor ical t ime s ar e genera l l y base d o n hyphothese s d raw n f ro m socio -
anthropological works . Thei r object ive s consis t mainl y i n def in in g th e degre e 
of craf t specia l izat io n an d th e factor s responsib l e fo r it . Craf t specia l izat io n 
is cons idere d a  cont inuou s p h e n o m e n o n i n wh ic h dif feren t degree s ar e 
percept ible th roug h f iv e var iab les : 

1. Aff i l iat io n ( independen t special is ts , i.e. , thos e w h o cate r t o th e genera l 
d e m a n d o f th e popula t ion , o r a t tache d special is ts , i.e. , thos e w h o cate r 
to th e d e m a n d s o f pat ron s only) . 

2. Intensit y o f specia l izat io n (part- t im e o r ful l- t ime ) 
3. Organizat io n o f craf t product io n (domest ic , i n workshops , a t th e vi l lag e 

or regiona l level , w i th th e "chaîne s opérato i res " ei the r spatial l y d ist r ibute d 
or assemb le d a t th e s a m e locat ion) . 

4. Intensit y o f craf t p roduct io n (rat e o f product ion , outpu t pe r special ist) . 
5. Qual i t y o f product io n (degre e o f sophist icat io n an d standard izat ion) . 
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Depend ing o n th e va lu e ass igne d t o thes e var iab les , a  c ra f tsma n ma y b e 
cons idered mor e o r les s spec ia l ized . The highl y spec ia l ize d c ra f tsman , a t th e 
extreme en d o f th e con t inuum , i s th e on e w h o s e sol e economi c revenu e i s 
der ived f r o m hi s c ra f tsmansh ip . 

Factors wh ic h cou l d expla i n th e evolut io n o f craf t specia l izat io n ma y b e 
summar i zed a s fo l lows : popula t io n g rowt h [an d consequent l y a  decreas e i n 
ti l lable lan d an d a n increas e i n d e m a n d fo r craf t product s (Arnold , 1985) , o r 
economic di f ferent iat io n (Evans , 1978) ] ; intensi f icat io n o f agr icul tur e [wh ic h 
encourages agr icul tura l surp luses , mak in g nur tur in g o f spec ia l ize d c ra f tsme n 
possible (Dow , 1985) ] ; unequa l acces s t o economi c resource s [special ist s 
appear w ho appropr iat e thes e resource s (Rice , 1981)] ; maximizat ion o f profit s 
[a factor arisin g with a n increase i n demand fo r craf t products , an d which result s 
in craf t specia l izat io n (Torrence , 1986) ] ; and contro l o f p roduct io n b y a n elit e 
[which p romote s spec ia l ize d craf t p roduct io n (Rice , 1 9 8 1 ; Tos i , 1984) ] . 

These approache s t o the p h e n o m e n o n o f craf t specia l izat io n propos e ric h 
and interest in g hypothese s f ro m a n anthropologica l poin t o f v iew . However , 
according t o the pr incip le s o f verif iabi l i t y an d val idi ty , i t appear s tha t th e g ive n 
interpretat ions ar e o f tw o k inds : ei the r non-ver i f iabl e becaus e the y aris e f ro m 
proposi t ions tha t d o no t refe r t o mater ia l fact s (e.g. , agr icul tura l surp luses) , 
or canno t pas s test s o f ver i f icat ion , keep in g i n min d e thnographi c counter -
examples, wh ic h revea l th e mult ipl ic i t y o f interpretat ion s o f mater ia l fact s 
cons idered signif ican t here . W e hav e expresse d th i s poin t o f v ie w e lsewher e 
(Roux, i n press) , hav in g under take n crit ica l examinat io n o f archaeolog ica l 
writings an d obta ined dat a f rom two ethnoarchaeologica l studies : the firs t stud y 
concerns th e cr i ter i a use d i n def in ing th e degre e o f craf t specia l izat io n (Roux , 
1989) an d the second , the prob lem s raise d b y the descr ipt ion o f som e o f thes e 
criteria (Roux , 1988) . Thes e studie s highl igh t th e mul t ivoca l natur e o f th e 
material fact s an d the fragil it y o f foundat ions fo r the interpretat iv e proposi t ion s 
encountered. 

Therefore, accordin g to th e theoret ica l pr inciple s retained , we hav e chose n 
to dea l w i t h th e p rob le m o f craf t specia l izat io n no t i n te rm s o f degree s o f 
special izat ion o r factors responsab l e fo r it , but i n te rms o f mater ia l trait s wh ic h 
could presen t a  un ivoca i re lat ionshi p wi t h th e attr ibut e "specia l izat ion" . 

2.2. O b j e c t i v e s 

The object ive s o f th i s s tud y ar e two fo ld—synchron i c an d d iachronic : 

1. T o construc t a n e thnograph i c f ram e o f referenc e tha t make s i t poss ib l e 
to i n f e r t h e e x i s t e n c e o f special ist s o n th e bas i s o f cerami c facts . 

2. T o presen t a  descr ipt iv e sys te m o f ce ramic s tha t make s i t possibl e t o 
d e s c r i b e t h e p h e n o m e n on o f c r a f t s p e c i a l i z a t i o n a t the loca l level , i.e. , 
accord ing t o th e indiv idua l cas e tha t eac h archaeolog ica l sit e represents . 

By craf t specia l izat io n w e m e a n : t he t a k e o v er b y p a r t o f t he p o p u l a t i o n 
of a  c ra f t a c t i v i t y , t he p r o d u c ts of w h i ch a r e c o n s u m ed b y t he c o m m u n i t y . 
The commun i t y i s cons idere d her e i n th e broades t sens e o f th e w o r d : vi l lag e 
or regiona l commun i t y . Thi s def in i t io n i n n o w a y judge s th e economi c statu s 
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(ful l- t ime, part- t ime ) o r socia l statu s o f th e c ra f tsmen . I t onl y descr ibe s th e 
distr ibut ion o f act ivi t ie s occur r in g wi th i n a  commun i ty . Th e p h e n o m e n o n o f 
special izat ion shou l d therefor e b e unders too d a s th e p h e n o m e n o n o f sett in g 
up o f special ist s an d no t a s evolut io n toward s ful l - t im e specia l izat ion . 

Recourse t o e thnoarchaeo log y fo r th i s researc h mad e detect io n o f th e 
signif icant mater ia l trait s easy . Indeed , i t ma y b e note d tha t w e hav e her e a n 
ideal situation where in th e attribute s o f the observabl e materia l facts ar e known . 
The tas k o f th e e thnoarchaeolog is t is , f irstly , t o identif y th e propert ie s wh ic h 
are signif ican t t o th e attr ibute s sough t and , secondly , t o def in e th e condi t ion s 
or the contex t i n wh ich th e proper t ie s reta ine d presen t a  univoca l re lat ionshi p 
wi th th e attr ibutes . Th e def in i t io n o f thi s contex t i s essent ia l . I t enab le s u s t o 
def ine th e contex t o f appl icat io n o f th e regulari ty , i n o the r wo rds , o f th e 
property/at t r ibute re lat ionshi p t o archaeolog ica l facts . 

2.3. Cra f t s p e c i a l i z a t i o n a m o n g p o t t e r s 

Our stud y o f craf t specia l izat io n focuse s o n pot ters , a s ceramic s i s th e 
archaeological materia l pa r excel lenc e f ro m which craf t special izatio n i s infered . 
The result s ob ta ine d ar e speci f i c t o th e p h e n o m e n o n o f pottery . However , th e 
method per  se  i s appl icabl e t o th e stud y o f othe r craf ts , an d othe r researc h 
of thi s typ e wi l l n o doub t fo l low , ensur in g a  mult ipl e approac h t o th e urba n 
phenomenon . 

2 .4. T h e I n d u s p o t t e r s 

Data o n th e ce ramic s o f th e Indu s archaeolog ica l s i tes , especial l y thos e f ro m 
the Chalcoli thi c per iod , present ser iou s difficultie s fo r analysis , keepin g i n min d 
the natur e o f th e publ icat ions . Th e dat a of te n com e f ro m ol d excavat ion s and , 
therefore, do no t presen t th e informat io n sought : techniques o f manufactur ing , 
criteria fo r recogniz in g th e techn iques , an d percentag e o f eac h typ e o f po t 
per per iod . Moreover , cr i ter i a ar e no t ye t clearl y de f ined , tha t permi t th e 
dist inct ion t o th e nake d ey e be twee n th e dif feren t techn ique s o f fash ion in g : 
fash ion ing b y hand , wi t h a  tournet te , wi t h a  whee l . I n part icular , i t i s difficul t 
to dist inguis h th e us e o f centr i fuga l forc e o n pot s w h o se fabr icat io n wea r s ca n 
be attr ibute d t o a  fash ion in g o n tournet te , a s wel l a s t o a  part ia l fash ion in g 
on a  fast whee l . Researc h ar e conducted a t the momen t (b y M.A . Courty ) whic h 
aim a t characterizing macro-wear s significan t i n the fashioning techniques use d 
during pre - an d protohistor i c per iods . The def ini t io n o f thes e macro-wear s wi l l 
al low u s t o stud y cerami c assemb lage s an d t o analys e th e shape s an d th e 
proport ions o f whee l - t h row n ceramics / hand-mad e ceramics . Onl y suc h a n 
analysis wil l permi t th e appl icat io n o f ou r e thnographi c observat ion s ont o 
archaeologica l mater ia l . 

3. S T R A T E G I E S O F S T U D Y 

3 . 1 . W o r k i n g h y p o t h e s e s 

Work ing hypothese s ar e th e ou t com e o f a  confrontat io n be twee n archaeo -
logical an d ethnographi c da ta . 
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Given th e da t a p resen te d b y th e sit e o f Amr i (publ ishe d b y Casa l , 1964) , 
ceramics o f the 4t h an d 3rd mil leni a of the Indu s civi l ization exhibi t the fo l lowin g 
character is t ics: 

— Appearanc e o f th e whee l - th row in g techn ique ; 
— Progressiv e master y ove r thi s techn iqu e marke d b y a  gradua l increas e 

in po t s ize ; 
— Progressiv e rep lacemen t o f th e coi l in g techn iqu e b y th e whee l - th row in g 

techn ique. 

Ethnographic da t a revea l t w o points : 
— Apprent icesh i p i n whee l - th row n potter y i s marke d b y a n increas e i n po t 

s ize, indicat in g progres s i n master y o f th e techn ique ; 
— Apprent icesh i p i n whee l - t h rown potter y i s longe r an d mor e comple x tha n 

apprent icesh ip i n co i le d pot tery . 

On th e basi s o f thes e archaeolog ica l an d e thnograph i c data , w e ma y 
formulate th e fo l lowin g hypo theses : 

1 . Theoretical  hypothesis 
The stage s o f techno log ica l deve lopmen t o f whee l - th row n potter y dur in g 

the 4t h an d 3r d mi l leni a s e e m comparab l e t o th e s tage s fo r apprent icesh i p 
in whee l - th rown pot ter y today . Consequent ly , i f i t i s assume d tha t th e whee l -
throwing techn iqu e ca n b e pract ise d onl y b y special ists , an d i f i t i s 
demonst ra ted tha t i n th e fourt h mi l len iu m coi le d ceramic s wer e mad e 
domest ical ly , i t shou l d b e poss ib l e t o descr ib e th e p h e n o m e n o n o f craf t 
special izat ion base d o n a  d iachron i c stud y o f whee l - th row n ceramics . Le t u s 
note tha t thi s hypothes i s doe s no t refe r t o th e hypothesi s phy logenes is -
ontogenes is :  i t i s on l y a  matte r o f descr ib in g a  fo r m o f techno-economi c 
organization o n the basi s o f criteri a one ca n infe r f rom materia ! data. The factor s 
responsable fo r chang e o f o rgan iza t ion , tha t i n n o cas e on e ca n infe r f ro m 
these cri ter ia , wi l l hav e t o b e h igh l ighte d local ly . Thes e factor s wil l i l lustrat e 
the diversi t y o f cu l tures . So , wi l l d o th e modal i t ie s fo r in tegrat in g th e technica l 
choices mad e b y thes e cu l tures . 

2. Working  hypothesis  (whic h t ranslate s th e theoret ica l hypothesi s int o 
observat ional language ) 
It i s possib l e t o bas e th e "whee l - th rowin g technique/craf t specia l izat ion " 

relat ionship o n a  compar i so n be twee n th e learnin g processe s w i tnesse d i n 
the whee l - th row in g techn iqu e an d th e coi l in g techn iqu e respect ively . Th e 
compar ison relate s t o th e degre e o f moto r diff icult y an d complex i t y inheren t 
in eac h o f thes e techn iques . 

To stud y th e "whee l - th rowin g technique/craf t specia l izat ion " re lat ionship , 
we col lecte d observat iona l dat a (ethnographi c observat ions ) an d exper imenta l 
data (perceptua l moto r tests) . Thes e da t a ar e p resente d i n th e secon d par t 
of thi s stud y i n th e fo l lowin g manner : 

1. Observat iona l da ta : descr ip t io n o f th e di f feren t s tage s o f apprent icesh i p 
in th e whee l - th row in g techn iqu e an d i n th e coi l in g techn ique . 
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2. Exper imenta l da ta : s tud y o f th e moto r skil l di f f icult ie s wh ic h ar is e dur in g 
the differen t s tage s o f apprent iceshi p i n whee l - th rown pottery . Compar iso n 
wi th th e dif f icult ie s pecul ia r t o apprent icesh i p i n co i le d pottery . 

To appl y th e theoret ica l hypothes i s t o archaeolog ica l da t a an d t o descr ib e 
the p h e n o m e n o n o f craf t specia l izat io n a t a  part icula r s i te , w e ascer ta i n th e 
intrinsic character is t ic s o f pot ter y wh i c h ar e signi f ican t i n th e di f feren t s tage s 
of apprent icesh ip . Thes e ar e p resen te d i n th e th i r d part . 

The basi s o f ou r interpretat iv e propos i t ion s i s de f ine d i n the conc lus ions . 

3.2. T h e f i e l d , o r e t h n o g r a p h i c i n v e s t i g a t i o n 

The invest igat io n w a s conduc te d main l y i n U t ta m Nagar , a  subur b o f Ne w 
Delhi, abou t 3 0 k m wes t o f th e capi ta l . Th is subur b inc lude s a  co lony o f potter s 
compris ing mor e tha n a  hundre d famil ies o f the Khuma r caste (tradit iona l cast e 
of pot ters) , or iginal l y f ro m v i l lage s i n Ha ryan a an d Ra jas than . Ever y hous e 
regroups a  nuclea r o r join t fami l y wh ic h o w n s on e o r tw o whee l (s ) , p lace d 
under ope n shel ters , an d on e furnac e locate d i n th e cour tyard . Th e clay , 
conveyed b y t ruck , i s s tore d i n th e cour tyar d o r i n th e street , depend in g o n 
room. Genera l ly , th e w o m e n help s fo r prepar in g th e clay , fo r mold in g 
( technique w h i c h i s a ls o pract ised ) a n d decorat in g th e pots . Th e m a n i s i n 
charge o f th row in g an d padd l in g (thi s opera t io n i s don e afte r th row in g an d 
aims a t obta in in g pot s wi t h a  roun d bo t to m an d pot s o f bi g d imens ion s wi t h 
thin wal ls ) . Th e cerami c p roduc t io n i s mad e u p wi t h conta iner s o f differen t 
shapes an d f lowe r pot s wh i c h ar e so l d ei the r direct l y o n marke ts , o r th roug h 
midd lemen. I t const i tu te s pot ters ' ma i n income . 

The cho ic e o f U t ta m Naga r a s th e sit e o f ou r invest igat io n w a s d ic ta te d 
by th e fo l lowing : 

1. Ou r in formant , Ha r K ishan , l ive d here . A  potte r b y cas t e an d profess ion , 
he c a m e f r o m th e vi l lag e Mandhaut i i n Haryana ; 

2. Tradi t iona l manufac tu r in g p rocedure s w e r e pract ise d here : (a ) us e o f th e 
stick whee l , wh i c h rest s o n a  w o o d e n s tan d an d i s s tar te d b y mean s o f 
a st ick ; a n d (b ) us e o f a n o p e n fu rnac e w i t h a n ascend in g draugh t an d 
one f ir in g chamber . 

Let u s not e tha t th e part icular i t y p resen te d b y th e stic k whee l i n te rm s o f 
subject 's posi t io n (crouched ) a n d o f we igh t o f th e whee l i s not , a t th e outset , 
a p rob le m fo r s tudy in g dif f icult ie s ar ise n i n genera l b y th e whee l th rowin g 
technique. O n on e hand , the c rouche d posi t io n i s adopted b y the Indian s sinc e 
ch i ldhood fo r a  grea t numbe r o f dai l y task s an d i s "natura l " t o t h e m i n thi s 
regard. O n th e othe r hand , th e centr i fuga l forc e necessar y t o th e whee l -
th rowing techn iqu e i s funct io n t o th e pot ter ' s s t rengt h t o star t th e whee l , an d 
not t o th e manne r use d t o star t th e w h e e l (b y mean s o f a  stic k o r o f th e foo t 
in th e cas e o f k ic k whee l ) . 

Let u s not e als o tha t th e di f feren t "chaîne s opérato i res" , i.e . the operat ion s 
before th e th row in g operat io n (preparat io n o f th e clay ) an d afte r i t (paddl ing) , 
are no t descr ibe d becaus e i t appeare d the y we r e e lement s wh ic h d o no t tak e 
place i n ou r const ruct . 
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Part o f th e s tud y (test s o f non-pot ters ' ch i ld ren , manufac tur in g o f hear th s 
and si lo s us in g th e coi l in g techn ique ) w a s conduc te d i n Mandhaut i , Ha r 
Kishan's vi l lage , s i tuate d abou t 5 0 k m nor thwes t o f Delh i . 

The stud y o f moto r skil l p rob lem s ar is in g dur in g apprent icesh i p i n whee l -
th rown pot ter y w a s conduc te d b y D . Corbet ta , w h o se researc h dea l s wi t h th e 
prob lems o f two -hande d skil l s i n th e f ive- to-n ine-yea r o l d ch i ld . 



PART T W O 

Study o f The Wheel-Throwin g 
Technique/Craft Specializatio n 

Relationship 

The hypothesi s o n wh ic h thi s stud y i s base d per ta in s t o th e relat ionshi p 
be tween th e propert y "whee l - th rowin g techn ique " an d th e attr ibut e "craf t 
special izat ion" (it s meanin g restricte d t o the definit io n give n i n the introduction) . 
The hypothesi s i s ana lyse d b y a  compar i so n i n te rm s o f moto r evolut io n o f 
the processe s o f learnin g invo lve d i n th e whee l - th row in g techn iqu e an d th e 
coi l ing techn iqu e respect ively . 

With thi s goa l i n mind , tw o categor ie s o f dat a wer e co l lected : 

1 . Observat iona l da t a f r o m ethnograph i c invest igat ion s carr ie d ou t i n 
nor thwest Indi a an d mor e part icular l y i n Ut ta m Nagar . 

2. Exper imenta l dat a f ro m ana lyse s o f th e evolut io n o f organizat io n o f two -
handed gestures , an d o f perceptua l moto r test s appl ie d t o potte r an d non -
potter subjects . 

O B S E R V A T I O N A L D A T A 

These dat a we r e comp i le d f r o m interv iew s an d v ideo s o n th e whee l - th rowin g 
technique an d th e coi l in g techn ique . 

1 . W H E E L - T H R O W I N G T E C H N I Q U E 

1.1. L e a r n i n g c o n d i t i o n s 

In Ut ta m Naga r an d othe r v i l lage s surveyed , ch i ldre n beg i n t o mak e pot s o n 
the whee l a t th e ag e o f eigh t t o e leve n years . Th e tas k i s reserve d fo r boys . 
During thei r earl y ch i ldhood , they hel p i n c lay preparat ion , beat in g operat ions , 
and i n mov in g th e pot s dur in g dry in g operat ions . Th e ag e a t wh ic h 
apprent iceship begin s depend s o n the fami l y s i tuat io n (greate r o r lesse r nee d 
for economi c help ; greater o r lesse r desi r e o f parent s fo r thei r son s t o becom e 
potters). Apprent icesh i p start s a t th e earl ies t a t th e ag e o f eigh t years , du e 
to physio logica l imperat ive s ( lengt h o f arm s fo r reachin g th e centr e o f th e 
wheel ) . 

Learning take s plac e th roug h tria l an d error , dur in g wh ic h th e fathe r give s 
advice w h e n requi re d t o hi s son(s ) abou t th e gesture s t o b e executed . Today , 

1 0 
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the durat io n o f apprent icesh i p depend s o n fami l y an d school ing . Th e fami l y 
al lows th e chi l d t o pract is e mor e o r less . S o m e fami l ie s prefe r tha t thei r chi l d 
studies an d b e c o m e s a  civi l servant . 

The learnin g p roces s itsel f i s a n unchang in g one . I t usual l y c o m m e n c e s 
in A u g u s t - S e p t e m b e r , a  fe w w e e k s befor e th e fest iva l o f DivalJ,  wh ic h fall s 
in early November , an d for wh ich numerou s fair y lamp s ar e so ld . These lamp s 
are traditionally p lace d i n front o f the door s an d w indows o f ever y hous e dur in g 
DivalJ. Henc e th e chi l d firs t learn s t o mak e littl e fair y lamps . As id e f ro m th e 
fact tha t thi s i s th e smal les t an d therefor e th e easies t vesse l t o produc e (i t 
can b e shape d ou t o f uncent re d lump s o f c lay) , eve n i f th e littl e fair y lam p 
has bee n clumsil y executed , i t wil l b e sol d dur in g DivalJ.  Thu s th e initia l stag e 
of apprent iceshi p i n potter y invo lve s n o economi c loss . T o procee d t o th e 
fol lowing stages , the chi l d ha s no t only t o maste r technica l diff icult ies , bu t als o 
show promis e o f economi c profitabil i t y fo r eac h typ e o f newl y learn t pot . 

The chi ldre n lear n o n st ic k whee l s tha t ar e sl ightl y smal le r (7 0 c m i n 
diameter) tha n thos e use d b y adul t s ( 8 0 - 9 0 c m i n d iameter ) . Th e whee l i s 
aff ixed t o a  w o o d en axi s an d launche d b y mean s o f a  stic k inserte d i n a  notc h 
on the wheel surface . Centr i fuga l forc e keep s the whee l horizontal . The subjec t 
c rouches whi l e wo rk ing , th e w h e e l a t th e leve l o f hi s ank les , an d hi s a rm s 
extended toward s it s cent re . 

1.2. L e a r n i n g p r o c e s s 

The learnin g p rocess , i n ind igenou s te rms , compr ise s si x s tage s w h o s e 
markers ar e th e typ e o f po t t o b e made : 

1. Smal l fair y lam p (i n Hind i , chota  dJya)\ 
2. Smal l vesse l ( larg e fair y lamp , smal l an d larg e l ids , beake r — bara diya, 

dhakkan, sikori); 
3. Flowe r po t 4  inche s hig h (1 0 c m ; i n Hindi , gamla); 
4. Flowe r po t 6  inche s hig h (1 5 c m ) ; 
5 . Flowe r po t 8  inche s hig h (2 0 c m ) ; 
6. Flowe r po t 1 2 inche s hig h (3 0 cm) . 

The denomina t io n i n inche s cor respond s t o a n ind igenou s des ignat io n 
peculiar t o a  morphologica l categor y i n wh ich th e d imens ion s ar e no t perfect l y 
s tandard ized. 

The orde r o f apprent icesh i p i s inf lexible . Th e differen t type s o f pot s ar e 
given a s marker s o f stage s b y potter s themselves. Th e progressiv e knowledg e 
required fo r p roduc in g increasingl y large r utensi l s i s necessar y fo r pass in g 
f rom on e stag e t o the next , an d sufficientl y enable s th e potte r to mak e al l type s 
of pots . Mor e precisely , th e determin in g facto r o f th e skil l o f a  potte r i s hi s 
capabi l i ty i n th rowin g highe r an d highe r vert ica l wal ls . Thi s explain s th e 
absence o f variet y an d th e simpl ici t y o f shap e o f marke r - t ypes . 

In the f ie ld , however , w e w o r k e d wi t h a  sl ightl y dif feren t c lassi f icat ion . Th e 
six learnin g stage s wer e comb ine d int o three , o f wh ic h th e firs t tw o wer e s u b -
divided i n view o f th e similarit y o f diff icultie s encountere d i n t h em respect ively . 
This c lassi f icat io n doe s no t tak e int o accoun t th e stag e o f apprent iceshi p fo r 
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6-inch pots , because th e problem s her e w e r e ver y simila r to those encountere d 
at a  highe r stag e (8- inc h pots) . Th e thre e stage s w e r e organ ize d a s fo l lows : 

Stage 1:  M A N U F A C T U R I N G S M A L L V E S S E L S (children ) 
Sub-stage 1 A (smal l fair y lamps ) 
Sub-stage 1 B (larg e .fair y l amps , smal l a n d larg e lids ) 

Stage 2:  M A N U F A C T U R I N G F L O W E R P O T S (children ) 
Sub-stage 2 A (4- inc h pots ) 
Sub-stage 2 B (8- inc h pots ) 

Stage 3:  M A N U F A C T U R I N G 12- INC H F L O W E R POT S (adults ) 

1.3. A p p r e n t i c e s h i p o f m a i n m o t o r c o n t r o l s 

The apprent iceshi p proces s i s descr ibe d an d ana lyse d her e i n t e r m s o f th e 
main moto r control s exerc ise d i n th e mak in g o f vessel s dur in g th e differen t 
phases o f fash ion ing : centr ing , ho l lowing , th innin g an d shaping . 

For th e purpos e o f th e study , 3 0 potter s wer e c h o s e n accord in g t o thei r 
stage o f apprent iceshi p ( 6 subject s pe r stage ) an d f i lmed . O n th e basi s o f th e 
v ideos, th e pat ter n o f gesture s o b s e r v e d w a s descr ibed , tak in g int o accoun t 
the stag e o f apprent iceship , th e typ e o f po t be in g made , an d th e activit y 
per formed b y eac h hand . 

The a i m o f center in g i s to mak e the cla y turn in the middl e o f the revolvin g 
table s o that , w h e n th e objec t i s subsequent l y ho l lowed , the inne r wal l s 
immediate ly hav e a  hor izonta l sect io n o f a  constan t th icknes s an d ar e 
equal i n heigh t (J . Co lbeck , 1981:24 , ou r t ranslat ion) . 

Centr ing i s accompl ishe d b y exert in g pressure s o n th e surfac e o f th e 
rotating piece o f clay . Thes e ar e horizonta l interna l and symmetr ica l pressures , 
executed s imul taneousl y w i t h th e pa lm s (Plat e 1) . 

Mastery o f th i s opera t io n i s lon g a n d difficult . Indeed , ou r observat ion s 
s h o w e d tha t no t o n e subjec t i n the initia l s tages possesse d i t (se e Tabl e 11.1) . 
Small vessel s (lid s an d fair y lamps ) ar e general l y mad e f r o m th e to p o f 
uncentred lump s o f clay ; thi s i s possibl e d u e t o th e smal l siz e o f th e object . 

Once a t stag e 2 , th e subjec t mus t necessaril y acquir e master y ove r centr in g 
because, althoug h i t is possible to mak e 10-c m pot s out o f badl y centre d lumps , 
such i s impossib l e w i t h pot s 2 0 - c m high . Indeed , th rowin g o f suc h hig h wal l s 
can onl y b e d o n e o n cent re d lumps . 

Table 1 : Frequency o f successful centrings per stag e o f apprenticeshi p 

Centring 

1A 
(n=6) 

1B 
(n=6) 

2A 
(n=6) 

2B 
(n=6) 

3 
(n=6) 

CENTRED LUMP 2 6 6 
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It ca n b e see n f ro m Tab l e 1  tha t a t th e 2 A sub-s tage , th e ch i ldre n beg i n 
to maste r cent r in g o f th e lum p ( tw o o f si x ch i ldren) , wh i le a t the 2 B sub-s tag e 
and i n s tag e 3 , cent r in g ha s bee n ach ieved . 

Hollowing 
The a im s o f th e ho l lowin g operat io n ar e t o de termin e th e inne r shape , 
the th ickness , an d th e w id t h o f th e t h row n base , the n t o se t u p th e initia l 
wa l l o f th e objec t (J . Co lbeck , 1981:30 , ou r t ranslat ion) . 

This operat io n compr ise s t w o essent ia l s teps , wh ic h ar e independen t o f 
the organizat io n o f th e t w o - h a n d e d ges ture s requ i red : 

1. T o de termin e a t w h at m o m e n t ho l lowin g th e bas e shou l d s top . Th e bas e 
should b e thic k enoug h tha t th e th read wh ich de tache s th e f in ished objec t 
does no t cu t th roug h it , an d f in e enoug h tha t lon g t r immin g (scrapin g th e 
clay t o th i n d o w n th e bas e and/o r th e wal ls ) wi l l no t b e requi red . 

2. T o est imat e th e quant i t y o f c la y requi re d fo r th e mak in g o f a  speci f i c s ize d 
vesse l . I t is necessar y t o de te rmin e w h e n th e quant i t y o f c la y const i tut in g 
the initia l inne r wal l s suf f ice s fo r th rowin g th e des i re d pot . 

Dur ing th e firs t sub-s tage s (1 A an d 1B) , th e numerou s fai lure s an d 
variat ions i n s ize fo r a  g iven type o f po t ar e essential l y du e t o ho l lowin g errors . 

From th e poin t o f v ie w o f organ iza t io n o f gestures , ho l lowin g take s p lac e 
general ly wi t h a n asymmetr ica l movemen t o f th e hands , regard les s o f th e siz e 
of th e lump : the lef t han d suppor t s th e cla y o n the oute r edg e o f the lum p whi l e 
exert ing a n inne r hor izonta l p ressur e o f th e pa lm ; th e righ t han d meanwh i l e 
carr ies ou t th e ho l lowin g opera t io n b y mean s o f th e t hum b an d d raw s asid e 
the cla y wi t h th e hel p o f th e pa l m (Plat e 2) . 

Whi le th e organ izat io n o f ges ture s remain s th e sam e i r respect iv e o f th e 
size o f th e lum p ho l lowed , th e forc e exer te d var ie s accord in g t o th e mas s o f 
clay t o b e ho l lowed . Th e numbe r o f ho l lowing s don e var ie s f ro m on e t o two , 
depend ing no t onl y o n th e s iz e o f th e po t t o b e made , bu t als o o n th e strengt h 
of th e potter . 

Throwing 
Throw ing i s th e operat io n b y wh i c h th e wal l s o f a  b loc k o f c la y a l read y 
ho l lowed an d cen t red , ar e p resse d be twee n th e f inger s i n a  un i for m 
manner wh i l e th e t w o hand s ris e upward s togethe r an d a t th e sam e 
speed a lon g thes e wa l l s " (J . Co lbeck , 1981:34 , ou r t ranslat ion) . 

This operat io n ha s tw o ob jec t ives : th inn in g an d shap in g th e wal ls . 

Thinning 
Thinning wal ls i s the operat ion wh ic h t ransform s th e initia l wall f o rmed f ro m 

hol lowing an d g ive s th e f ina l th ickness t o the wa l ls . Thi s i s the mos t importan t 
operat ion, a s i t de te rmines th e basi c shap e o f th e pot . I t d is t inguishes s tage s 
1 an d 2  accord in g t o th e ges ture s emp loye d fo r mak in g th e vesse l s 
character ist ic o f eac h s tag e (Figur e 1) . 

In sub-s tage s 1 A an d 1B , th e bas i c t w o - h a n d e d gesture s require d fo r 
mak ing smal l vesse l s a lway s tak e p lac e wi t h th e arm s hel d i n their respect iv e 
hemip lanes, eac h on e act in g equid is tan t o n eithe r s id e o f th e axi s o f rotat io n 
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of the whee l . T wo type s o f b imanua l coord inat io n rende r the th inning operat io n 
possib le: eithe r a  symmet r i ca l b imanua l movemen t (mirro r image ) i n wh ic h 
the two hand s execut e th e s a m e movemen t s a t the s a m e t ime , o r a  comb ine d 
bi lateral movemen t o f th e tw o hand s i n wh ic h eac h play s it s o w n part icula r 
role. I n th e latte r case , th e lef t h a n d suppor t s th e cla y b y exert in g a  sligh t 
horizontal inne r pressur e o f the pa l m an d the right  han d raise s th e wal l (Plate s 
3, 4 , an d 5) . 

In the mak in g o f smal l vesse ls , th e th inn in g operat io n i s don e b y exert in g 
a pressur e be twee n th e t h u m b p lace d insid e an d th e inde x (o r secon d f inger ) 
placed outside . This pressur e movemen t ca n b e accompanie d b y a  cont inuou s 
d isp lacement o f th e thumb/ inde x f inge r pressur e eithe r f ro m belo w upward s 
(vertical d isp lacement ) o r f r o m th e cent r e toward s th e exter io r (hor izonta l 
d isp lacement) relat iv e t o the cent ra l axi s o f th e whee l . These var iat ion s i n th e 
th inning operat io n c o m e int o pla y accord in g t o th e typ e o f pot : 

Stage I  A: Smal l fairy lamps—thinnin g b y simpl e thumb/ index f inge r pressure . 
Stage I B : Larg e fair y lamps—th inn in g b y thumb/ index f inge r pressur e a lon g 

wi th vert ica l d isp lacement . 
Smal l an d larg e l ids—thinn in g b y thumb/ inde x f inge r pressur e 
a long w i t h hor izonta l d isp lacement . 

The diff icult y tha t mark s th e t ransi t io n f ro m sub-s tag e 1 A to sub-stag e 1 B 
lies i n th e movemen t o f d isp lacemen t wh ic h accompan ie s th e th inn in g 
operat ion. Th e thumb/ inde x f inge r pressur e i s n o longe r local ize d a s i n th e 
making o f a  smal l fairy lamp , but ha s t o b e cont inuously an d constant l y exerte d 
over a  cer ta i n d is tance . 

From stag e 2 A onwards , th e chi l d learn s t o th ro w f lowe r pots , wh ic h 
requires learnin g a  ne w two -hande d activit y relativ e t o th inning th e wal ls . Thi s 
operat ion take s p lac e i n thre e success iv e phases , wh ic h includ e tw o phase s 
in wh ic h th e movemen t s unfo l d wi t h th e a rm s stil l i n thei r respect iv e 
hemip lanes, an d on e phas e i n wh ic h th e t w o a rm s ac t s imul taneousl y i n th e 
right hemip lan e o f th e subject . 

1) Th e cla y i s th inned firs t o f al l by a  two-handed complementar y movemen t 
in which th e right  han d support s th e cla y an d the lef t han d stretche s i t vertically , 
f rom below upwards , by pressin g i t be tween the f ingers an d thumb. Somet imes , 
in sub-stag e 2A , th i s firs t th inn in g i s don e b y mean s o f a  symmetr ica l two -
handed movement , i n wh ic h bot h hand s s imul taneousl y stretc h th e cla y 
vertically f rom belo w upwards , whi le pressin g i t be tween th e f inger s an d t hum b 
(Plate 6) . 

2) Th e cla y i s th inned a  secon d t im e throug h a  symmetr ica l b imanua l inne r 
horizontal pressur e o f th e pa lm s o n th e oute r fac e o f th e wa l l , mov in g f ro m 
the bas e toward s th e to p (cone-l ik e ascent) . The cyl inde r i s thereby nar rowe d 
and th e wa l l s ra ise d (Plate s 7  an d 8 ) . 

3) Finally , th e c la y i s th inne d a  th i r d t im e b y a  two-hande d movemen t i n 
the righ t hemip lan e o f th e subject : th e righ t han d work s o n th e oute r fac e o f 
the wal l , the lef t han d works o n the inne r face , and the wal l i s pressed be twee n 
the tw o ben t inde x f ingers , wh ic h ris e s imul taneousl y i n a  cont inuous manne r 
and a t a  s tead y pac e f ro m th e bas e u p t o th e to p o f th e cyl inder . Th e interna l 
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Plate 4 : Symmetrical  bilatera l movement. Th e subjec t is at Stage 3A . 
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Plate 5: Combine d bilatera l movement o f the hands with each han d having a specific role. For 
the small size vessel , the position of the arms i s symmetrical in relation to the axis of 
rotation of th e wheel . 
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Plate 7: Thinnin g by symmetrical bimanual pressures of the inner palms, placed horizontally, on 
the externa l wall s o f th e cylinder , goin g from the bas e up t o the top. 
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and externa l p ressure s respect ive l y o f th e tw o inde x f inger s mak e th e cla y 
rise upward s wh i l e t rac in g a  spira l movemen t tha t w iden s th e uppe r par t o f 
the pot . Th e th i r d phas e o f th e th inn in g opera t io n i s a  decis iv e on e i n th e 
manufactur ing o f f lowe r pot s a n d o the r larg e conta iners , becaus e th i s ne w 
activity enab le s th e rais in g o f hig h wal ls . I t i s ver y diff icul t t o per fo r m s inc e 
not onl y doe s th e asymmet r y o f th e gestur e cal l fo r a  greate r f i rmnes s o f th e 
hands s o tha t th e po t remain s cen t red , bu t i n addi t io n th e pressur e wh ic h 
d isp laces th e c la y f r o m the bo t to m upward s mus t b e absolute l y constant . Th e 
other diff icult y o f th i s movemen t lie s i n exer t in g suff icientl y s t ron g b imanua l 
pressures t o thin the clay , wh i le tak in g care no t t o pres s too f irml y a s thi s curb s 
the rotar y moyemen t an d lead s to irregularit y i n th ickness. Moreover , th e hand s 
must s imul taneous l y ascen d a t a  ver y s tead y rat e t o effec t a  un i for m an d 
progressive th inn in g a lon g th e entir e heigh t o f th e bod y (Plat e 9) . 

Once thi s skil l ha s bee n acqu i red , t ransi t ion t o the subsequen t s tage s (2 B 
and 3) i s just a  matte r o f strength : the s imul taneou s an d sequentia l organizat io n 
of th e movemen t s a lway s remain s th e same , bu t th e amoun t o f strengt h 
dep loyed var ie s accord in g t o th e quant i t y o f cla y t h rown . Thi s d i f ferenc e o f 
strength involve s a  renewe d apprent icesh i p a t eac h s tag e i n determin in g th e 
amount o f b imanua l p ressures . 

Shaping 
This i s th e opera t io n b y wh i c h th e f ina l shap e i s g ive n t o th e inne r wal ls . 

It is dist inguished f rom the operat io n o f th inning insofa r a s the pressur e exerte d 
on th e wal l s i s less , thoug h f i r m an d s teady . 

This operat io n i s no t necessar y i n mak in g th e smal l fair y lamp , wh ic h i s 
why i t is only per forme d f rom the 1 B sub-stage . Fo r smal l vessels , i t is execute d 
by a  symmetr ica l movemen t o f th e hand s (mirro r image) . I n manufac tur in g 
f lower pots , shap in g i s d o n e a s i n th e th i r d th inn ing , w i t h th e tw o hand s i n 
the righ t hemip lan e o f the subject . Th e wa l l i s l ightl y p resse d be twee n th e tw o 
ex tended inde x f inger s (th e righ t insid e th e po t an d th e lef t outs ide) , wh ic h 
ascend s imul taneous l y an d steadi ly . 

For bot h f lowe r pot s a n d smal l vesse ls , thi s operat io n tend s essent ial l y 
to reduc e irregular i t ie s an d t o s t ra ighte n th e wal ls . Th e numbe r o f shaping s 
depends therefor e o n th e succes s o f th e las t th inn in g or , mor e precisely , o n 
its regulari t y (Plate s 1 0 an d 11) . 

Fashioning the  Rim 
Fashioning th e r i m o f f lowe r pot s i s a  supp lementar y operat ion , deta i le d 

here s impl y t o cove r th e rang e o f pr imar y moto r act ivi t ie s involve d i n th e 
product ion o f th e pot s unde r study . 

1) Th e r i m i s fash ione d wi t h bot h hands , eac h s i tuate d respect ivel y o n 
either sid e o f th e axi s o f rotat io n o f th e w h e e l . The righ t t hum b fo ld s th e uppe r 
edge o f th e cy l inde r ou tward s a n d the n d o w n w a r d agains t th e oute r fac e o f 
the po t b y mean s o f p ressur e f r o m th e f ingers . Th e lef t han d remain s o n th e 
left edg e o f th e po t th roughou t th e ent i r e operat ion . 

2) Shap in g th e r i m i s don e wi t h bot h hand s i n th e righ t hemip lane . Th e 
right inde x f inge r i s p laced horizontal l y o n the uppe r edg e o f the r i m and exert s 
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a sligh t vert ica l p ressur e t owa rd s th e bo t tom , whi le th e lef t han d suppor t s th e 
clay b y press in g i t sl ightl y b e t w e e n th e t h u m b an d th e inde x f inge r s i tuate d 
respect ively o n th e oute r an d inne r edge s o f th e r im . 

Fashioning an d shapin g o f the r i m are execute d severa l t imes i n the makin g 
of a  pot . Th e r i m i s firs t f ash ione d afte r th e secon d th inn ing . Th e purpos e i s 
to s t rengthe n th e uppe r par t o f th e con e an d t o g iv e suff icien t th icknes s t o 
the c la y fo r th e ul t imat e fash ion in g o f th e r im . Afte r th e th i r d th inn ing , th e r i m 
is fashioned a  second t ime . This operat ion concentrate s o n widening th e mout h 
of th e po t an d al ignin g th e r i m t o th e axi s o f th e wal ls . Shap in g o f th e r i m 
general ly fo l low s th e secon d fash ion ing an d shapin g o f the body . Thi s shapin g 
operat ion ca n b e repeate d a s of te n a s th e potte r cons ider s necessary , bu t 
it o f te n depend s o n th e regular i t y o f th e wa l l s o f th e po t o r o n th e numbe r o f 
shapings o f th e body . 

Time required  for  mastery  over  motor  activities 
Many year s ar e require d t o at ta i n master y ove r th e var iou s moto r act ivi t ie s 

involved i n the mak in g o f pot s o f ever y s ize : for eac h siz e large r tha n th e on e 
learnt earl ier , a  ne w approac h t o moto r act ivi t ie s i s cal le d for . S tag e 3  i s 
ach ieved onl y i n adu l thood . Thes e observat ion s ar e no t pecul ia r t o potter s 
of Ut ta m Nagar . Be lo w i s a n extrac t f r o m commen t s b y a  potte r f ro m Gujara t 
(Fisher an d S h a h , 1970:118) : 

I learn t the craf t f r o m m y uncl e th roug h dai l y pract ise . Learnin g ou r 
craft takes twent y t o twenty- f ive years . I  cannot ye t conside r mysel f 
a perfec t potter . Th e w o r k don e b y th e ch i ldre n i s o f mediocr e 
qual i ty. However , tha t i s ho w the y lear n th e t rade . 

My so n i s ten year s o ld . H e ha s jus t s tar te d learnin g pottery . Afte r 
ten o r f i f tee n year s h e wi l l b e abl e t o d o th e work . W h e n th e chi l d 
possesses a  natura l apt i tude , h e ca n lear n i n les s t ime . 

The mos t diff icul t par t o f th e wo r k i s us in g th e whee l . 

D. Mille r a ls o note s i n Cent ra l Indi a (Ma lw a region ) a  learnin g proces s 
similar t o th e on e obse rve d b y u s (1985:77 , parenthet ica l commen t s ours) : 

One potter ' s son , hav in g g i ve n u p w o r k i n a  sho p i n the loca l t o w n 
for lac k o f pay , i s no w a t th e ag e o f twenty , learnin g t o mak e 
chuklya, th e s imples t conta ine r fo rm , hav in g previousl y mad e 
divaniya, bujhara  a n d kulhri  (fair y lamp , li d an d smal l conta iner) . 
He wil l lear n the remain in g fo rm s ove r th e nex t f iv e years , bu t ma y 
never lear n dhatri  ( knead in g t roug h w h o s e diff icult y i n mak in g lie s 
in th e w id t h o f th e base ) i f h e doe s no t prov e adept . 

1.4 A p p r e n t i c e s h i p i n t e r m s o f n u m b e r o f f a s h i o n i n g o p e r a t i o n s 

Based o n a n analys i s o f han d movemen ts , i t w as poss ib l e t o def in e fo r eac h 
subject th e tota l numbe r o f fash ion in g operat ion s imp lemen te d fo r eac h typ e 
of po t made . Th e m e a n resul t s pe r s tag e o f apprent icesh i p an d pe r typ e o f 
pot ar e s h o w n i n Tabl e 2 . 



29 

It i s obv iou s f r o m Tab l e 2  tha t th e m e a n numbe r o f operat ion s increase s 
wi th po t s iz e bu t dec rease s accord in g t o the s tag e o f apprent icesh ip . Th e fac t 
that adul t s (s tag e 3 ) per fo r m a  large r numbe r o f opera t ion s tha n subject s a t 
the 2 B sub-s tag e i s exp la ine d b y th e fo rmer ' s greate r car e i n cerami c 
product ion; henc e the y carr y ou t mor e th inn in g an d shap in g opera t ions . 

Table 2 : Mea n numbe r o f fashioning operations accordin g to type o f pot made an d stage of 
apprenticeship 

1A 18 2A 2B 3 
(n=6) n=6) (n=6) (n=6) (n=6) 

Small fair y lam p 4.17 3.14 3.00 2.17 2.50 
Large fair y lam p 5.33 4.33 3.17 3.83 
Large lid 6.00 5.33 3.50 4.17 
4-inch pot 11.33 9.00 
8-inch pot 10.33 10.33 
12-inch pot 12.50 

1.5 A p p r e n t i c e s h i p i n t e r m s o f m a n u f a c t u r i n g t i m e 

The t im e requi re d fo r manufac tur in g eac h typ e o f po t w a s ascer ta ine d f ro m 
v ideos. I t w a s measu re d f ro m th e momen t th e subjec t bega n t o hol lo w th e 
lump o f c la y u p t o th e momen t h e cu t awa y th e po t wi t h a  th read . Th e t im e 
dur ing wh i c h th e pot te r s toppe d th row in g i n orde r t o restar t th e whee l , ha s 
not bee n inc luded . 

Data o n manufac tur in g t im e (Tabl e 3 ) cor roborat e thos e o n numbe r o f 
fash ion ing opera t ions , namely : 
— Fo r a  singl e typ e o f pot , a  decrease i n manufactur in g t im e relativ e to s tag e 

of apprent icesh ip ; 
— A n increas e i n manufac tu r in g t im e relat iv e t o a n increas e i n po t s ize . 

The increas e i n manufac tur in g t im e fo r pot s mad e b y adul t s i s als o du e 
to th e fac t tha t the y ar e mor e part icula r abou t th e f in ishe d product . 

Table 3: Averages and standard deviations of manufacturing time (given in seconds) distributed 
according to type of pot thrown and stage o f apprenticeship 

1A 1B 2A 2B 3 
(n=6) n=6) (n=6) (n=6) (n=6) 

Small fair y lam p av 30.88 19.38 17.22 7.50 10.44 
a 11.24 10.42 7.47 1.91 3.92 

Large fair y lam p av 28.83 29.94 19.11 20 61 
a 12.28 15.90 6.71 8.34 

Large lid av 34.88 43.55 23.05 25.22 
a 6.86 18.80 11.23 10.03 

4-inch pot av 
o 

113.68 
35.77 

56.00 
25.69 

8-inch pot av 
a 

96.93 
33.92 

100.16 
14.46 

12-inch pot av 
a 

165.33 
17.30 

av =  average ;  a =  Std. deviation 
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2. C O I L I N G T E C H N I Q U E 1 

To stud y th e learnin g proces s inheren t i n th e coi l in g techn ique , w e w o r k e d 
on thre e dif feren t s i tuat ions : 

1. Manufactur in g tandur.  Thes e ar e larg e c la y jar s (cla y mixe d wi t h goa t an d 
horse hair ) w i thou t a  bo t tom , wh ic h serv e a s t radi t iona l ovens . Whea t 
pancakes ar e cooke d i n t h em on the inne r wal ls o f th e body . Th e fir e wi th i n 
the ja r i s f e d th roug h a n open in g a t th e base . 

2. Manufac tur in g c la y hear th s an d c la y si lo s (cla y mixe d wi t h s t raw) . Thi s 
task i s t radi t ional l y ass igne d t o w o m e n an d youn g gir l s an d w a s s tud ie d 
in th e vi l lag e Mandhaut i . 

3. Manufac tur in g jar s fo r decorat iv e purpose s ( f lower-po t holders) . I n 
nor thwest India , larg e s torag e jar s ar e n o longe r use d an d th e coi l in g 
techn ique ha s d i sappeared . However , w i th i n th e f ramewor k o f pro ject s 
for deve lop in g t radi t iona l craf ts , som e person s hav e revive d th e coi l in g 
techn ique fo r mak in g fanc y jars . 

The apprent icesh i p p roces s an d manufac tur in g p rocedure s we r e f i lme d 
for eac h s i tuat ion . 

2 . 1 . T a n d u r 

Accord ing t o verba l reports , the techn iqu e w e observe d i s a  fair ly recen t one . 
Tradit ional ly, tandurwere  mad e b y th e sam e techn iqu e emp loye d fo r hear th s 
and silo s (se e 2.2) . 

Manufacturing procedure  and  movements 
The tandur  i s mad e b y th e success iv e addi t io n o f coi ls , th e number , 

depend ing o n th e siz e o f th e tandur. 
The coi l (abou t 6 0 c m lon g an d 1 8 c m i n d iameter ) i s mad e b y rol l in g a 

lump o f cla y i n the pa lm s pointe d downwards . Th e movemen t i s a  symmetr ica l , 
two-handed , to-and- f r o ges tur e i n a  hor izonta l p lane . 

To mak e th e lowe r par t o f th e tandur,  th e coi l i s f la t tene d b y al ternatel y 
tapping th e pa lms . Th e resul t i s a  fla t s la b abou t 4 -c m thic k an d 20 -c m w ide . 
Two slab s ar e require d fo r makin g the lowe r par t o f the tandur.  The y ar e al igne d 
lengthwise vert ical l y an d jo ined together wi t h f inge r pressures . Th e potte r the n 
executes a  ser ie s o f operat ion s whi l e wa lk in g backward s aroun d th e pot . Th e 
purpose o f thes e operat ion s i s to th i n an d shap e th e s labs . The y ar e repeate d 
alternately severa l t imes . 

1) Th inn in g opera t io n us in g a  we t c lot h (o r inde x f inger) : th e righ t han d 
executes a  vert ica l p ressur e f r o m be lo w upward s wh i l e th e lef t pa lm , i n th e 
inner hor izonta l pos i t ion , suppor t s th e clay . Th e rol e o f th e hand s i s reverse d 
as man y t ime s a s th e operat io n i s repeated . 

2) Th inn in g operat io n b y movemen t s f ro m be lo w upwards , o f b imanua l 
pressures o f th e tw o pa lm s p lace d symmetr ica l l y o n ei the r sid e o f th e wal l . 

3) Smooth in g operat io n o f the s labs : the pa lm s exer t a  symmetr ica l interio r 
horizontal p ressur e o n ei the r sid e o f th e wa l l o f th e tandur,  f r o m belo w 

A coi l i s a rol l o f cla y wit h which a  pot i s fashioned withou t usin g a  wheel. 1 
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upwards . Th i s movemen t i s d i f ferent iate d f r o m th e th inn in g movemen t 
described abov e insofa r a s the pressur e i s lighter . Smooth ing i s also per forme d 
by mean s o f th e sam e movement , us in g a  beate r an d a n anvi l . 

4) Beat in g opera t ion : i t co r respond s t o th e shap in g an d consol idat io n o f 
the wal ls . Th e righ t han d beat s wi t h a  w o o d e n beater , wh i l e th e lef t hand , 
holding a  cerami c anv i l , counter -ba lance s th e beat in g movement . Thi s i s 
executed f r o m be lo w upwards . 

The uppe r par t o f th e tandur  cons is t s o f larg e coi ls . The y ar e onl y adde d 
after th e lowe r par t ha s dr ie d suff icient ly . The y ar e firs t p lace d o n th e edg e 
of the * lower s labs , t he n jo ine d w i t h a  pressur e movemen t o f th e f ingers . Th e 
outer fac e o f th e coi l i s the n a l igne d wi t h th e oute r fac e o f th e slab s b y a 
movement simi la r t o th e on e per fo rme d fo r th inn ing , us in g a  we t c lo th . Th e 
coil i s the n unro l le d f r o m th e ins id e upward s w i t h th e hel p o f th e righ t hand , 
whi le th e lef t han d suppor t s th e oute r part . The n th e ser ie s o f operat ion s 
per formed wh i l e wa lk in g backward s i s execu te d (Se e Plate s 1 2 t o 16) . 

The t im e o f manufac tur in g depend s o n th e spee d a t wh ic h th e c la y d r ie s 
and therefore o n the c l imate : i n Ju ly -August, the monsoo n season , up to eigh t 
days ar e require d fo r mak in g a  tandur  74 -c m high , 70 -c m w id e an d 2 .5-c m 
thick. Dur in g th e ho t season , fou r day s suff ice . 

Learning process 
Apprent icesh ip i s scaf fo lde d (Greenf ie l d an d Lave , 1979 ) :  th e fa the r i s 

involved i n ever y phas e o f const ruc t io n o f th e tandur,  th e so n bein g lef t o n 
his o wn onl y afte r acqui r in g th e know-how . Thi s typ e o f apprent iceshi p save s 
the chi l d f r o m fai l in g i n th e firs t spec imens , unl ik e th e typica l apprent icesh i p 
by tria l an d error . 

Apprent icesh ip c o m m e n c e s onl y a roun d th e ag e o f 1 5 t o 1 6 becaus e 
thinning the wal l s o f a  tandur  cal l s for a  certa in amoun t o f s t rength . This per io d 
lasts about 6  months , fo l lowing wh ich th e chi l d is able to produce al l the desi re d 
sizes o f tandur.  Th e movemen t s ar e absolute l y ident ica l f r o m on e siz e t o 
another an d th e onl y diff icult ie s i n thi s techn iqu e are , f irstly , learnin g t o 
recognize th e momen t a t wh ic h th e c la y i s "jus t r ight " fo r tak in g o n th e uppe r 
coil (i t should b e neithe r to o dry , no r too we t , an d leather y i n cons is tency) and , 
secondly, learnin g ho w t o bea t (whic h take s abou t one-and-a-hal f month) . 

2.2. H e a r t h s a n d s i l o s 

Manufacturing procedure  and  gestures 
Hear ths an d si lo s ar e als o mad e throug h success iv e addi t ion s o f roll s o r 

rough coi l s o f c lay . 
Rolls ar e mad e b y press in g th e cla y i n on e o r bot h hand s depend in g o n 

their s ize . The y ar e t he n assemb le d i n thi s manner : 

1. Th e uppe r rol l i s a t tache d t o th e lowe r th roug h join t b imanua l pressure s 
of th e thre e f ingers . Th e inde x an d secon d f inger s exer t a n interio r 
horizontal pressur e tha t th ins the roll , and the thumbs , p lace d o n the uppe r 
part o f th e rol l exer t a  vert ica l pressur e d o w n w a r d s tha t aff ixe s th e uppe r 
roll t o th e lower . 



Plate 12 : Manufactur e o f a cla y sla b aimed a t constructin g the lowe r par t o f a  tandur . 
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Plate 14 : Placin g a  coi l on th e lowe r par t of the tandur . 
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2. Th e rol l i s shape d b y th e interna l hor izonta l p ressure , f r om tops id e d o w n , 
of th e thumb s o n th e wal l s o f th e roll . 

3. Th e wal l s ar e s m o o t h e n e d b y th e f ingers . 

Like th e techn iqu e o f th e tandur,  th e spee d o f const ruct io n o f hearth s an d 
silos depend s o n the t im e requi re d fo r th e lowe r part s t o dry . Th e const ruct io n 
of a  sil o 0.6 6 m  w ide , 1  m  long , an d 1.4 0 c m hig h ma y tak e abou t 1 5 days . 

Learning process 
Here, a lso , apprent icesh i p i s scaf fo lded , w i th the mothe r involve d a t ever y 

step t o correc t th e error s o f he r daughter . W e f i lme d thre e subject s i n ac t ion : 
an adul t w o m a n an d tw o 10-year-o l d gir ls , on e o f w h o m ha d a l read y 
const ructed tw o hear ths , whi l e th e othe r w a s mak in g on e fo r th e firs t t ime . 
It w as obv iou s a t th e outse t tha t a  novic e c a n const ruc t a  hear th , g ive n th e 
simplici ty o f the movemen ts , t h e ever-presen t correct io n o f mis takes , an d th e 
possible intervent io n a t any momen t o f the exper t (th e mother) . The diff icult ie s 
encountered b y th e tw o youn g girl s w e r e : 

— Simul taneou s per fo rmanc e o f th e vert ica l an d hor izonta l pressure s fo r 
a t taching th e rol l . The y exer te d onl y th e vert ica l pressure , obl ig in g t h e m 
to d o a  second operat ion : erect ion an d th inning o f the rol l th rough a n inne r 
b imanua l hor izonta l pressur e o f bot h pa lms . 

— Plannin g an d fash ion in g th e roll s i n te rm s o f th e overal l objec t pro jec ted ; 
in the absenc e o f th i s concept , acqu i re d dur in g apprent iceship , the youn g 
gir ls ha d prob lem s i n const ruc t in g regula r wa l ls . 

The durat io n o f apprent iceshi p i s very difficul t t o pinpoint . Th e littl e gir l ma y 
be eff icien t f r o m th e firs t day , al l th e mor e s o s inc e th e wa l l s o f hearth s ar e 
low (aroun d 2 0 cm high ) an d thus the consequence s o f the facto r o f irregularit y 
are no t dramat i c (col laps e o f th e wa l l s i n th e cas e o f tandur).  Fur thermore , 
silos are usual l y the resul t o f col lect ive endeavou r an d i t is difficult to determin e 
the momen t a t wh ich interact io n ceases be twee n novic e an d expert . General ly , 
adults spea k o f a  rapi d apprent icesh i p tha t doe s no t excee d severa l months . 
(See Plate s 1 7 an d 18) . 

2.3. C o i l e d j a r s 

Manufacturing procedure  and  movements 
The base s o f the jars ar e obta ine d firs t o f al l by th rowing o r mou ld ing . The y 

are the n p lace d o n a  tournet t e (bas e tha t revolve s s lowly , success ive l y 
present ing eac h face o f th e po t to the potter : the c i rcula r movemen t onl y p lay s 
an accessor y rol e her e and , con f ron te d w i t h a  larg e an d fragi l e p iece , i t i s 
the potte r w h o turn s a roun d th e jar ) . Th e bod y i s the n const ruc te d b y 
success ive addi t ion s o f coi ls . 

The coi l i s p repare d b y rol l in g th e cla y i n bot h pa lms , wh i c h execut e a 
s imul taneous an d symmet r i ca l to-and- f r o movemen t . Thi s movemen t i s 
repeated unti l th e coi l reache s a  cer ta i n length . The n i t i s execu te d 
s imul taneously o r a l ternatel y a t eac h extremit y o f th e co i l : th e hand s mov e 
towards th e righ t o r t owa rd s th e left , somet ime s symmetr ica l ly , somet ime s 
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concurrent ly . F ro m t im e t o t ime , on l y on e han d wo rk s wh i l e th e othe r hold s 
the coi l a t it s ext remi ty . Th e diff icult y o f th i s tas k l ie s i n the mak in g o f perfect l y 
regular coi ls , i.e. , o f a n equa l d iamete r th roughou t thei r length . 

The coi l i s t hen p lace d a p d jo ined to the lowe r par t o f the jar by compac t in g 
its faces insid e a n d outs id e th e ja r w i t h th e t humb , wh ic h move s f r o m th e to p 
downwards . Th e han d oppos i t e t o th e on e wi t h th e work in g t hum b suppor t s 
the oute r o r inne r par t o f th e coi l . Thi s opera t io n require s tha t th e pressure s 
be regula r an d tha t th e c la y no t b e to o soft . 

The shap in g o f th e coi l i s don e b y success iv e comb ine d pressure s o f th e 
thumb an d f ingers o f the righ t h a n d . F ro m t ime to t ime the lef t han d takes ove r 
whi le th e t h u m b o f th e righ t han d smoo then s th e lowe r oute r par t o f th e coi l . 
This shapin g operat ion ma y als o includ e a  beat ing operat ion . I t should b e note d 
that the shapin g gestures ar e repeate d i n an identica l manne r dur in g the entir e 
operat ion o f fash ion ing , i r respect iv e o f whe the r th e ja r i s immobi l e o r mov in g 
wi th th e act ivat io n o f th e tournet t e (Se e Plat e 19) . 

Learning process 
Here, also , apprent icesh i p i s scaf fo lded , th e fa the r a l lowin g greate r an d 

greater init iativ e t o th e son . Th e firs t s tag e consis t s i n mak in g coi ls . Th e so n 
has to pract is e to mak e t h e m lon g an d regular . Then come s the s tag e o f layin g 
the coi l , dur ing wh ich th e fa ther teaches th e so n ho w t o execut e the pressure s 
for balancing th e coi l and prevent in g i t f r om fal l ing inside th e jar . The las t s tag e 
consis ts i n get t ing " th e knack " o f it , w h i c h, i n th is case , m e a n s v isual is in g th e 
overal l shap e o f th e po t wh i l e repeat in g o n eac h segmen t o f th e ja r shap in g 
gestures tha t ar e s o ident ica l tha t th e wa l l s o f th e ja r ar e absolutel y regular . 

This apprent iceship i s val id for al l pots, irrespective o f size . The only difficult y 
inherent t o larg e jar s i s th e organ iza t io n o f ges ture s fo r shap in g s inc e g loba l 
percept ion b e c o m e s mor e diff icul t w h e n th e po t inc rease s i n s ize . 

Accord ing t o ora l reports , the dura t io n o f apprent icesh i p fo r a  perfec t an d 
total master y o f the coi l in g techn ique doe s no t excee d a  year . I t may b e note d 
that on e yea r i s qui te c o m m o n. I n Manipu r i n east India , al l the potter y i s mad e 
wi th th e s la b const ruc t io n techn iqu e ( a var ia t io n o f th e coi l ) . Th e w o m e n i n 
charge o f mak in g th i s t yp e o f po t nee d onl y on e yea r (a roun d th e ag e o f 12 ) 
to maste r th e ent i r e know-how . 

E X P E R I M E N T A L D A T A 

The object iv e o f th e exper imenta l da t a w a s t o speci f y th e diff icult ie s inheren t 
in th e whee l - th row in g techn ique . T w o categor ie s o f da t a ar e d is t ingu ished : 
analysis o f th e evo lu t io n o f th e two -hande d strategie s fo r th e manufac tur in g 
of smal l vesse l s dur in g th e var iou s s tage s o f apprent icesh i p a n d th e 
measurement o f the mai n moto r abilitie s involve d i n the wheel - throwing activity . 

1 . T W O - H A N D E D S T R A T E G I E S A N D E X P E R I M E N T A L P R O D U C T I O N 

For thi s study , w e aske d th e pot ter s t o mak e conta iner s character ist i c o f th e 



Plate 19: Manufactur e o f a coiled jar. The coi l is placed and joined to the lowe r par t of the jar 
by crushing its edges wit h pressures o f the thum b from below upwards . 
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first s tag e o f apprent icesh i p (smal l vessels ) s inc e onl y thes e conta iner s ar e 
made b y al l pot ters . I n thi s exper iment , w e studie d th e evolut io n o f th e 
organizat ion o f movemen t s f r o m on e stag e t o th e nex t fo r a  singl e object , 
accord ing t o a  singl e cr i ter io n o f compar i son . Th e evaluat io n enab le d u s t o 
note whe the r th e st rategie s o f two -han d coord inat io n buil t u p i n th e cours e 
of sub-s tage s 1 A an d 1 B ar e kep t dur in g th e secon d an d th i r d s tage s fo r th e 
making o f smal l vesse ls . 

Analys is w a s don e o n th e basi s o f descr ipt iv e pat tern s o f th e movemen t s 
in terms o f the two categor ie s o f two-handed movement s o r strategie s possibl e 
for th e mak in g o f smal l vesse ls : symmet r i ca l hand s (mirro r imag e act iv i ty ; t o 
t ransform th e c lay , bot h hand s car r y ou t th e sam e gesture s a t the sam e t ime ) 
and asymmetr ica l hand s (comp lementa r y act ivi ty ; one han d suppor t s th e cla y 
whi le th e othe r shape s it) . Thes e movemen t s ar e descr ibe d fo r th e mai n 
manufactur ing phases : ho l lowing , th inn in g an d shap in g (Figur e 2) . 

In thi s s i tuat ion , i n wh i c h th e tas k ca n b e carr ie d ou t b y on e o r th e othe r 
of thes e two -hande d st rategies , th e typ e o f organizat io n o f th e gesture s 
observed in fo rme d u s o f th e leve l o f master y o f th e work . I n var iou s studies , 
symmetr ical two-handed gesture s ar e general l y descr ibe d a s bein g easie r an d 
more spon taneou s (th e dominan t tendency ) , whe reas asymmet r ica l gesture s 
require muc h greate r concent ra t io n fo r execut io n (Cohen , 1 9 7 1 ; Fagard , 
Mor ioka an d Wolff , 1985 ; W o o d w o r t h , 1903) . However , i f th e asymmet r y o f 
the gesture s permi t manua l comp lemen ta r iness , a s i s the cas e i n th e mak in g 
of smal l vesse ls , t hen thi s s t rateg y a l low s a  bette r contro l o f th e gesture s tha n 
the symmetr ica l st rategy . I n fact , i n th e cas e o f manua l complementa r ines s 
(asymmetry) , th e contro l o f th e ges ture s i s exerc ise d mainl y b y th e "act ive " 
hand (th e on e wh i c h shape s th e clay ) an d onl y sl ightl y b y th e "pass ive " han d 
(the one wh ic h suppor t s th e c lay) . Contrar i ly , th e symmetr ica l strateg y (wher e 
the tw o hand s part ic ipat e i n shap in g th e clay ) require s a  contro l tha t i s 
s imul taneous an d sus ta ine d f r o m bot h hand s i n spit e o f thei r funct iona l 
symmetry . 

Regard ing th e quest io n o f deve lopmen t o f th e abil i t y fo r two -hande d 
col laborat ion i n a  chi ld , s tud ie s hav e s h o w n tha t th e init ial , spon taneou s 
tendency wh ic h cons is t s i n p roduc in g symmetr ica l b imanua l gestures , 
progess ive ly evo lve s t o w a r d s a  lateral izat io n o f gesture s (manua l 
complementar iness) (Bruml , 1972 ; Corbet t a an d M o u n o u d , 1985) . Thes e 
results increas e i n favou r o f a  lateral izat io n o f contro l o f th e two -hande d 
gestures, wh ic h faci l i tate s master y (se e als o Fagard , 1984) . 

Hollowing 
Analys is o f th e two -hande d strategie s use d i n th e hol lowin g activit y 

revealed, firs t o f al l , tha t th e organ iza t io n o f movemen t s tend s toward s 
lateral izat ion, i.e. , t oward s manua l comp lementa r ines s (asymmetry ) (Figur e 
2, par t A ) , 

Indeed, asymmet r i ca l ho l lowin g activi t ie s p redomina t e i n th e las t s tage s 
of apprenticeshi p (2 B an d 3) , whi le i n the firs t stage s hol lowin g i s also execute d 
through symmet r ica l act iv i t ies : s o m e ch i ldre n ho l lowe d ou t an d d re w asid e 
the wal l s o f thei r lum p us in g bot h t h u m b s . 
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The presenc e o f symmet r ica l activit y dur in g th e s tage s th e chi l d beg in s 
to thro w (sub-stag e 1A ) an d learn s t o p roduc e pot s o f a  large r siz e (sub -
stage 1B ) i s probabl y du e t o th e spon taneou s initia l tendenc y t o ac t i n 
symmetry . Bu t thi s p h e n o m e n o n ma y als o b e du e t o th e nee d fo r exert in g 
suff icient st rengt h i n ho l lowing . Indeed , th e result s o f th e 1 B grou p alread y 
show a  tendency toward s lateral iz in g thi s activity , wh ic h i s clear l y see n i n th e 
hol lowing o f lump s mean t fo r th e product io n o f smal l fair y lamp s (Figur e 2 , 
part A) . However , thi s tendenc y i s no t con f i rme d i n th e hol lowin g o f lump s 
meant fo r larg e fair y lamp s o r larg e lids . Thi s chang e o f moto r behav iou r 
acqui red i n sub-s tag e 1 B dur in g th e product io n o f smal l fair y lamp s ca n onl y 
be at tr ibute d t o th e const ra in t s o f s t rength , tak in g int o accoun t th e fac t tha t 
symmetr ica l movemen t s involv e a  greate r contro l o f th e gesture s i f th e lum p 
is no t t o b e decent red . 

This exp lanat io n canno t b e g ive n fo r th e result s o f th e 2 A g rou p i n wh ic h 
5 0 % o f th e subject s aga i n adop te d a  symmetr ica l ho l lowin g strateg y i n th e 
product ion o f smal l vesse ls . Th i s i s a  surpr is in g result s a s th e subject s o f th e 
2A sub-stag e maste r th e th row in g o f smal l vesse l s and , lik e subject s o f th e 
higher s tages , w o u l d b e capab l e o f per formin g a n asymmetr ica l activity . 
However , i t shou l d b e remembere d tha t th e 2 A sub-s tag e i s a  s tag e i n wh ic h 
the b imanua l synerg ie s relat in g t o th row ing ar e reorgan ized : unti l the 1 B sub -
stage, bot h hand s mov e o n ei the r sid e respect ivel y o f th e axi s o f rotat io n o f 
the whee l an d enab l e a  uni latera l contro l (onl y th e act iv e han d doe s th e 
throwing) , wh i l e f r o m th e 2 A sub-s tag e bot h hand s per for m togethe r t o th e 
right o f the axi s o f rotat io n o f the whee l requir in g a  bi latera l contro l (bot h hand s 
part ic ipate i n th e th rowing) . Th i s reorganizat io n o f th e posi t io n o f th e a rm s i n 
the reciproca l rol e o f th e hand s interfere s wi t h th e activi t ie s acqu i re d dur in g 
the preced in g s tages . 

Thinning 
Thinn ing i s th e opera t io n b y wh ic h th e firs t an d secon d s tage s ar e 

di f ferent iated f r o m eac h othe r i n te rm s o f two -hande d act ivi t ies . 
Analys is o f th e th inn in g activit y (Figur e 2 , par t B ) showe d tha t th e tw o 

possib le two -hande d st rategie s (symmetr ica l movemen t o r comp lementa r y 
movement ) fo l lo w di f feren t tendenc ie s depend in g o n th e s tage s o f 
apprent iceship. I n the firs t s tage s (1 A an d 1B) , the dominan t movemen t i s th e 
complementary two -hande d movemen t (asymmet r y o f th e hands ) whi l e i n 
sub-stage 2A , th e mirro r imag e movemen t (symmetr y o f th e hands ) 
predominates. I n s tage s 2 B an d 3 , nei the r tendenc y prevai led . 

The dominanc e o f asymmet r ica l act ivi t ie s i n th e firs t sub-s tage s seem s 
related t o th e fac t tha t on l y th e subject s i n thi s s tag e devot e themse lve s 
regularly t o th e th row in g o f conta iner s o f th e "smal l vesse ls " type . Thi s 
lateral ized activit y ma y b e in terprete d a s a  specia l izat io n o f gesture s fo r 
fash ion ing pot s character is t i c o f th e firs t s tage s ( f ro m stag e 2  onwards , th e 
subjects mak e onl y f lowe r pots) . Thes e gesture s per fo rme d i n thi s manne r 
are easie r t o cont ro l . 

The radica l chang e i n two -hande d strategie s o f th e 2 A sub-s tag e i s 
expla ined b y th e fac t tha t th e subject s modi f y th e organizat io n o f th e two -
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handed activit ie s acqu i re d earl ie r int o ne w two -hande d activi t ie s wh ich , f irstly , 
impose a  d i symmet r y o f ges ture s relativ e t o th e axi s o f rotat io n o f th e whee l 
and, secondly , lea d n o longe r t o comp lementa r iness , bu t t o a n associat io n 
of gesture s (bot h hand s pla y a n act iv e role) . Th i s ne w per fo rmanc e cal l s fo r 
a st ron g bi latera l cont ro l . Th e us e o f symmet r ica l gesture s fo r th e shap in g o f 
small vessels restore s the ba lanc e i n the reciproca l activit y of the hands , wh i l e 
concomitant ly a l lowin g eac h han d t o pla y a n act iv e role , a s th e subjec t wi l l 
later learn , i n th e product io n o f f lowe r pots . Th i s exp lanat io n i s cor robora te d 
by the manufactur in g t im e o f f lowe r pot s (Se e Table 3) , wh ich show s a  s lowin g 
down i n durat io n a m o n g subject s o f th e 2 A sub-s tag e c o m p a r e d t o th e 1 B 
sub-stage. Indeed , th e learnin g o f new , associat ive , two -hande d act ivi t ie s 
involves a  s lowing d o wn o f movemen t s i n order to contro l t h em (Fagard , 1982 ; 
Fagard et  al. t 1985) . 

Shaping 
This operat io n genera te s f e w modi f icat ion s i n th e fo r m o f "smal l vesse ls " 

and therefor e littl e cont ro l ove r th e ges tures . Thu s i t undergoe s n o evolut io n 
in te rm s o f th e s tag e o f apprent icesh i p (Figur e 2  par t C ) . 

Conclusion 
From th e fo rego in g resul ts , t w o point s fo l low : 

1. I n the firs t s tage , the ac t i v i t iesevo lv e t oward s a  specia l izat ion i n ges ture s 
character ized b y a  t w o - h a n d e d comp lementa r iness . Th i s comp lement -
ar iness make s th e tas k easie r s inc e i t permi t s bette r contro l ove r th e 
movements (essent ial l y uni lateral ) . 

2. I n the secon d stage , this b imanua l special izat io n i s masked b y the learnin g 
of a  new , th inn ing , activity. Th is involve s a  reorganizat io n o f the rec iproca l 
activity o f th e hand s int o tw o act iv e ges tu re s wh ic h mus t no t on l y b e 
contro l led s imul taneous ly , bu t mus t unfo l d i n a n asymmetr ica l manne r 
relat ive t o th e ax i s o f rotat io n o f th e w h e e l . 

2. P E R C E P T U A L M O T O R T E S T S O F P R E S S U R E A N D T W O - H A N D E D 
POINT ING 

Based o n deta i le d observat ion s o f th e two -hande d activit ie s execu te d i n th e 
making o f pottery , we se t u p four perceptua l moto r test s relat in g to the var iou s 
motor abil i t ie s requi re d fo r th row in g an d specif i c fo r th e dif feren t s tage s o f 
apprent iceship. 

The object ive s o f thes e tes t s w e r e : 

1. T o determin e mor e prec ise l y th e two -hande d moto r abi l i t ie s per fo rme d 
by chi l d pot ters , i n orde r t o revea l the diff icult ie s character ist i c o f learn ing , 
the whee l - th row in g techn ique . 

2. T o analys e the result s obta ined i n the stud y o f the evolut io n o f two-hande d 
strategies, i n o rder to speci f y th e diff icult ie s character is t i c o f th e t ransi t io n 
f r om on e stag e o f apprent icesh i p t o t h e next . 

To fulfi l l thes e object ives , w e c o m p a r e d th e per fo rmance s o f potter s 
(chi ldren an d adults ) wi t h thos e o f fou r g rou p o f non-pot te r chi ldre n 8  t o 1 4 
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years o l d an d a  g rou p o f non-pot te r adul ts . Moreover , w e dev ise d ou r 
perceptua l moto r tes t s i n suc h a  w a y a s t o ob ta i n a n inde x o f measuremen t 
which relate s to activi t ie s typical l y pe r fo rme d i n pottery . T w o o f t h em measur e 
the basi c genera l moto r abi l i t ie s ind ispensabl e t o a  master y ove r th e whee l -
th rowing techn ique . T w o o ther s measur e th e tw o act ivi t ie s specif i c t o s tage s 
1 an d 2 . 

Let u s emphas iz e tha t ou r intent io n i s no t t o demons t ra t e th e absenc e o f 
special izat ion a m o n g pot ter s w h o pract is e th e coi l in g techn ique . Thus , ou r 
demons t ra t i on o f th e "whee l - th row in g techn ique/cra f t spec ia l iza t ion " 
relat ionship wi l l no t b e w e a k e n e d b y th e fac t tha t th e test s wer e appl ie d t o 
non-pot ters ins tea d o f pot ter s w h o pract is e th e coi l in g techn ique . 

Perceptual Motor  Tests 
General ly speak ing , the tw o basi c moto r abil i t ie s indispensabl e fo r master y 

over th e whee l - th row in g techn iqu e are : (1 ) th e capabi l i t y fo r mainta in in g th e 
fo rearms i n a  stabl e pos i t ion , an d (2 ) th e capabi l i t y fo r p roduc in g an d 
mainta in ing constan t p ressures . Th e firs t capabi l i t y i s essent ia l fo r keep in g 
the lum p o f c la y cent re d dur in g al l th e ho l lowing , th inn in g an d shap in g 
operat ions; th e secon d capabi l i t y i s necessar y fo r cent r in g th e lum p an d fo r 
th inning regula r wa l ls . Thes e tw o aspect s o f movemen t ar e normal l y carr ie d 
out s imul taneousl y i n the whee l - th row in g activity . On e o f th e majo r diff icult ie s 
in thi s techn iqu e i s th e abil i t y t o exer t a  constan t pressur e o n th e cla y whi l e 
concomitant ly maintain in g bot h arm s f i r m and stable . Unfortunately , i t is difficul t 
to create a  situatio n i n wh ich bot h th e pressur e an d the stabilit y o f the forearm s 
can b e measu red . Fo r th i s reason , th e test s dev ise d measur e thes e tw o 
aspects o f movemen t i n a d issociated manner . On e tes t measure s two-hande d 
symmetr ica l p ressures , t w o o the r test s measur e th e stabil i t y o f th e fo rearm s 
relative t o di f feren t a r m pos i t ion s (han d o n eac h sid e o r o n th e sam e sid e o f 
the axi s o f rotat io n o f th e whee l ) . Th e las t tes t measure s th e pressur e exer te d 
by on e hand , c o m b i n e d wi t h th e measuremen t o f stabi l i t y o f th e othe r hand . 

Each tes t i s deta i le d be low , ei the r i n relat io n t o th e th rowin g gestur e i t 
pertains t o o r t o th e moto r skil l i t eva luates . 

Subjects of  Study 
The exper imenta l g rou p inc luded : 

1. Thir t y pot ter s (th e sam e one s w h o par t ic ipate d i n th e othe r part s o f ou r 
invest igat ion) . O f thes e 3 0 pot ters , 2 4 w e r e ch i ld re n be twee n eigh t an d 
15 year s o f age , wh i l e 6  w e r e adul t s 2 3 t o 4 0 year s o ld . The y we r e 
regrouped accord in g t o th e f iv e s tage s o f apprent icesh i p def ine d earlier . 

2. Thir t y non-pot ters . O f these , 2 4 w e r e ch i ldre n w h o s e age s ma tche d th e 
age rang e cove re d b y th e g rou p o f pot ters , an d 6  we r e adul ts . Al l th e 
subjects w e r e f r o m th e v i l lag e Mandhaut i (Haryana ) an d son s o f fa rmer s 
or o f pot ter s w h o ha d s toppe d mak in g potter y lon g ago . Thes e subject s 
we re se lec te d an d g roupe d accord in g t o ag e i n orde r t o obta i n a 
measuremen t o f th e evolut io n o f moto r abil i t ie s i n te rm s o f th e facto r o f 
maturity. Thu s w e hav e f iv e ag e g roup s wi t h si x subject s i n each : 8 years , 
10 years , 1 2 years , 1 4 year s an d adul t s ( f ro m 1 9 t o 2 5 year s o ld ; m e a n 
age =  21.5) . 
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All th e subject s w e r e r igh t -hande d an d kne w ho w t o wr i t e a t leas t thei r 
name. Al l th e test s we r e carr ie d ou t o n Ha r K ishan ' s whee l (ou r in formant) , 
wh ich w a s moun te d o n a  t r ipod . Thi s gav e th e whee l th e advantag e o f no t 
ti l t ing t o on e sid e w h e n mot ion less , cont rar y t o th e t radi t iona l potter ' s whee l , 
wh ich i s moun te d o n a  pivot . W e car r ie d thi s w h e e l t o th e vi l lag e Mandhaut i 
so tha t th e tw o g roups—pot te r s an d non-po t te rs—per fo rme d th e test s unde r 
the sam e condi t ions . 

2 . 1 . T e s t o f s i m u l t a n e o u s s y m m e t r i c a l p r e s s u r e s 

To se t u p thi s test , w e d re w inspirat io n f r o m a  perceptua l tes t fo r measur in g 
manual s tatesthesis , dev ise d b y A . Ra y (1969) . 

This tes t eva luate s th e abilit y t o exer t interna l hor izonta l symmetr ica l 
pressures b y bot h a rm s s imul taneous l y o n eac h sid e o f th e axi s o f rotat io n 
of th e whee l . I t invo lve s th e cent r in g opera t ion , wh i c h require s th e execut io n 
of two-handed pressure s s imul taneousl y o n eac h sid e o f the lump . Thi s activit y 
is carr ie d ou t a t ever y stag e b y us in g th e sam e gestures , i r respect iv e Q f th e 
pot made . 

It ma y b e recal le d tha t successfu l centr in g i s a  sine  qua  nonior  t h row ing . 
This operat io n cal l s fo r th e sam e strengt h f ro m bot h a rms . Th e intensit y o f 
strength t o b e dep loye d var ie s w i t h th e siz e o f th e lump . 

Cent r ing i s no t mas te re d befor e th e 2 B sub-s tag e (se e Tabl e 11.1) . T o 
unders tand th e reason s fo r th is , w e t r ie d b y mean s o f th i s tes t t o ascer ta i n 
whether the inabilit y to centr e th e lum p i n the firs t stage s w as du e t o the inabilit y 
to exer t a  symmetr ica l pressur e o f bot h arms , o r s impl y th e inabil it y t o produc e 
enough s t rength . 

Two impor tan t point s mus t b e e m p h a s i z e d : 
— Ou r tes t onl y measure s th e pressur e o f th e a rm s an d no t o f th e hand s 

since i t i s th e a rm s (i n th e g rou p observed ) tha t ar e trul y involve d i n th e 
centr ing activity . 

— Ou r tes t onl y indicate s a  part ia l measuremen t o f th e moto r parameter s 
invo lved i n the cent r in g activi ty . Indeed , i t takes p lac e i n a  stati c s i tuat io n 
wh ich doe s no t permi t tak in g int o accoun t th e propr iocept iv e in format io n 
g iven b y th e rotat in g lump . Suc h in format io n play s a n importan t rol e i n 
the sens e tha t i t lead s t o a  con t inuou s modula t io n o f pressures . 

Equipment 
— Tw o Jacque t manometer s recordin g pressure s f rom 0  to 300 mm/hg . Eac h 

of these manomete r s w a s connec te d b y a  f lexible plast i c tube 2 5 c m lon g 
to a  roun d plast i c pea r 5 4 m m i n d iameter . Thi s pressur ize d sys te m 
enables th e needl e o f th e manome te r t o var y i n te rm s o f th e pressur e 
exer ted o n th e pea r an d t o rea d it s g raduat ion . 

— Cemen t morta r o f abou t 2 5 k g subst i tu te d fo r th e lump . Pressur e w a s 
exerted o n eithe r sid e o f the bas e o f the mortar . It s outer d imens ion s w e r e : 

base : 1 8 c m d iamete r 
height: 25. 9 c m 
ori f ice: 32. 5 c m a t oute r d iameter . 
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— T w o smal l w o o d e n p laque s 1 4 c m x  9  c m squar e an d 5  m m thic k w e r e 
inserted b e t w e e n th e pears o f the manomete r s an d the hand s o f the sub -
ject. Th e uti l izatio n of fla t surface s fo r pressing th e pear s permi t te d c o n -
trol o f ou r inde x o f m e a s u r e m e n t o f th e forc e exerte d b y th e a rm s an d 
not b y th e hands . 

— Ha r Kishan' s w h e e l . 

Experimental procedure  and  instructions 
The morta r i s p lace d a t th e edg e o f th e whee l w h i c h i s mot ionless . Th e 

pears o f the m a n o m e t e r s ar e p lace d o n eithe r sid e o f the bas e o f the mortar . 
The manometer s ar e p lace d beh in d the morta r i n such a  w a y tha t th e subjec t 
cannot se e t h e m (se e d i a g r a m be low) . Thi s tes t shoul d tak e a lway s plac e i n 
an "ope n loop " (i.e. , wi thou t v isua l reafferenc e t o the pressur e exerted ) sinc e 
the succes s o f centr in g d o e s no t requir e v isua l in format ion . 

In an ideal si tuat ion , the morta r shoul d be place d i n the centre o f the whee l . 
However , th e exper imen t w a s carr ie d ou t wi th Ha r Kishan' s whee l , w h i c h i s 
larger i n d imens ions tha t thos e o n w h i ch chi ldre n begi n t o learn ; mos t o f the 
chi ldren coul d no t reac h th e centre . 

S: Subjec t 
M: Morta r 
R: Right manometer 
L: Lef t manomete r 
W: Whee l 
P: Pressur e 
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The subject , squat t in g b y th e w h e e l an d fac in g th e mortar , p lace d bot h 
pa lms fla t agains t eac h smal l w o o d e n p laque . W e gav e h i m th e instruct io n 
to s imultaneousl y exer t wi t h bot h a rm s a n ident ica l horizonta l interna l pressur e 
against th e morta r an d to mainta i n i t for f ive seconds . W e indicate d tha t i t w a s 
not press in g a s har d a s possib l e tha t w a s important , bu t rathe r mainta in in g 
an ident ica l pressur e w i t h bot h hands , simi la r t o th e pressur e exer te d w h e n 
centr ing a  lump . 

W e counte d f ive second s f rom the t ime the two needle s o n the manometer s 
stabi l ized an d recorde d th e va lu e s h o w n o n eac h manometer . Th e tes t w a s 
repeated thre e t ime s (Plat e 20) . 

Presentation of  results  and  interpretation 

T w o d iscr iminan t ana lyse s w e r e don e o n eac h o f the subjec t g roups . Bot h 
reclassi f ied 5 3 . 3 3 % o f th e subject s i n thei r o w n div is ions . I n o the r words , th e 
criteria uti l ize d for select ing ou r two group s o f subject s (stag e o f apprent iceshi p 
for pot ter s an d ag e fo r non-pot ters ) p rove d relevant . 

T w o A N O V A (Analys i s o f Var iance ) fo r repeate d measure s [Stag e (5 ) x 
Hand (2 ) x  Tria l (3 ) an d Ag e (5 ) x  Han d (2 ) x  Tria l (3) ] we re don e o n the result s 
of the pressure s exerte d b y potter s an d non-potters . Th e Stag e an d Age factor s 
compr ised f iv e level s respect ively , wh ic h co r responde d t o th e f iv e stage s o f 
apprent iceship an d th e f iv e ag e g roup s reta ined . Th e Han d facto r compr ise d 
two levels : lef t han d an d right  hand . The tria l faptor include d thre e levels , wh ic h 
cor responded t o th e thre e tes t repl icat ions . 

The onl y factors wh ich prove d signif ican t i n our two group s o f subject s wer e 
the Stag e facto r fo r pot ters , an d th e Ag e facto r fo r non-pot ter s [ respect ively : 
F (4.25 ) =  4 .56925 , P  <  .00 7 an d F  (4.25 ) =  6 .92375 , p  <  .001] . (Se e Figur e 
3: H is togram s A  a n d B ) 

Regard less o f th e g rou p o f subject s o r thei r leve l (stag e o r age) , the sligh t 
dif ferences i n pressure betwee n th e right  an d the lef t han d were no t signif icant . 
Indeed, these dif ference s neve r exceede d 1 0 mm/h g (th e m a x i m u m dif ferenc e 
among pot ter s w a s equa l i n th e sub-s tag e 2 B a t 9.1 7 m m / h g an d a m o n g 
potters i n th e adul t g roup s a t 6.8 4 mm/hg ) . 

A m o n g pot ters , th e forc e o f th e two -hande d pressur e increase d throug h 
each stag e o f apprent icesh ip . A m o n g non-pot ters , th e two-hande d pressure s 
were a lway s w e a k a m o n g thos e i n th e ag e g rou p 8  t o 1 4 year s an d onl y 
increased i n adul ts . 

These result s sho w tha t th e inabil i t y t o cent r e a  lum p befor e sub-s tag e 2 B 
is no t due to the inabilit y t o produc e a n equivalen t forc e i n the two arms . Hence , 
since th e firs t thre e sub-s tage s attes t t o weake r pressure s tha n stage s 2 B 
and 3, our hypothesi s partl y attribute s thi s inabilit y to centre t o a  lack o f strength . 
This i s no t th e onl y facto r tha t cont r ibute s t o th e succes s o f thi s operat ion . 
Other factors , suc h a s th e rigidit y o f th e fo rearms , pla y a n importan t role . 

Cont rary t o non-pot ters , pot ter s sho w a  progress iv e increas e i n hor izonta l 
internal symmetr ica l pressures . Thi s resul t underscores , firstly , the progressiv e 
character o f th e acquis i t io n o f th e cent r in g skil l and , secondly , th e fac t tha t 
this activit y i s specif i c t o th e whee l - th row in g techn ique . 



Plate 20: Tes t of simultaneous symmetrica l pressures. 
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2.2. T e s t o f s i m u l t a n e o u s s y m m e t r i c a l p o i n t i n g s 

This secon d tes t measu re s a  bas i c abi l i t y tha t i s requi re d fo r master in g th e 
wheel - throwing techn ique , namely , th e abil i t y t o s imul taneousl y mainta i n bot h 
fo rearms f i rml y o n ei the r s id e o f th e axi s o f rotat io n o f th e whee l i n suc h a 
manner tha t the y ar e no t d r a w n awa y b y th e movemen t o f th e lump . 

The bui ld in g o f th i s abil i t y start s righ t f r o m th e firs t sub-s tag e (1A) . Th e 
chi ld ha s t o lear n t o kee p hi s hand s f i r m t o avo i d spoi l in g hi s po t o r b reak in g 
the wal l s dur in g th e th row ing . I n subsequen t s tages , th i s moto r skil l become s 
all the mor e crucia l a s i t is associated wi th the d isp lacemen t o f the hand s a lon g 
a vert ica l o r a  hor izonta l axis . 

W e use d th i s tes t t o stud y th e deve lopmen t o f thi s moto r abilit y dur in g th e 
var ious s tage s a n d ages , an d t o compa r e thi s deve lopmen t be twee n chi ldre n 
of potter s an d non-potters . Moreover , f ro m the result s o f a  study o f the gestures , 
w e cou l d ascer ta i n whe the r th e subject s o f sub-s tag e 2 A gav e a  bette r 
per formance tha n subject s a t other stage s o f apprent iceship . Thi s tes t require s 
a symmetr ica l act iv i t y o f th e hand s an d a rm s an d th e pot ter s o f sub-s tag e 2 A 
showed a  preferenc e fo r symmetr ica l activit ie s i n wh ich bot h hand s ar e p lace d 
on eithe r s id e o f th e axi s o f rotat io n o f th e whee l . 

Equipment 
— T w o larg e fel t pens , a  b lac k on e fo r th e lef t han d an d a  re d on e fo r th e 

right, t o leav e t rac ing s o f th e posi t io n o f eac h hand . 
— Sheet s o f wh i t e paper , A 4 format , o n wh ic h th e t rac ing s wou l d show . 
— Ha r K ishan ' s w h e e l . 
— A  sto p w a t c h . 

Experimental procedure  and  instructions 
A wh i t e shee t o f pape r i s af f ixe d t o th e centr e o f th e w h e e l wi t h adhes iv e 

tape. Th e subject , squat t in g b y th e whee l , hold s th e re d fel t pe n i n hi s righ t 
hand an d th e b lac k fel t pe n i n hi s left . Hi s tas k i s t o s imul taneous l y kee p th e 
two fel t t ip s po ise d o n th e shee t o f pape r o n ei the r s id e o f th e axi s o f rotat io n 
of th e whee l wh i l e i t i s i n mot ion , an d t o hol d hi s a rm s a s stil l a s possib l e fo r 
10 second s s o tha t th e fel t t ip s remai n i n thei r respect iv e t rac ings . Th e sto p 
watch i s star te d a s soo n a s th e tw o fel t t ip s touc h th e shee t o f paper . Th e 
pens ar e remove d f r o m th e pape r w h e n th e exper imente r g ive s th e s igna l t o 
do so . Thi s tes t w a s repeate d thre e t ime s i n success io n (Plat e 21) . 

Presentation of  results  and  interpretation 
Each tes t w a s sub jec te d t o tw o measu remen ts : 

1. Calculat io n o f the d iamete r o f th e circle s produce d b y th e penholder . Eac h 
measuremen t enab le d us , f irstly , t o evaluat e th e d is tanc e a t wh ic h th e 
t rac ings w e r e mad e relat iv e t o th e cent r e o f th e whee l and , secondly , t o 
veri fy tha t thes e d is tance s d i d no t var y great l y be twee n subject s o r 
be tween g roups . 

2. Measuremen t o f th e stabil i t y inde x fo r eac h hand . Th i s w a s obta ine d b y 
measur ing the th ickness o f the tracing produced . The greate r the immobil i t y 



Plate 21 : Tes t of simultaneous symmetrica l pointings. 
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of th e han d i n relat io n t o it s initia l posi t ion , th e f ine r th e t rac ing ; the mor e 
the han d move d o r dr i f te d toward s th e exter io r o r interio r o f th e whee l , 
the thicke r th e t rac ing . The inde x o f stabil it y wa s calculate d f rom the mea n 
of fou r th icknesse s measu re d a t 0° , 90°, 180° , an d 270 ° o f a  singl e circle . 

The result s o f th e d iameter s sho w that , o n th e average , th e siz e o f th e 
circles produce d we r e be twee n 9  an d 1 5 c m i n d iameter. I n other wo rds , eac h 
hand acte d abou t 4. 5 to 7.5 c m awa y f rom the centr e o f the whee l , which make s 
the di f ference s be twee n th e hand s an d th e g roup s negl igible , an d therefor e 
also th e fac t o f no t hav in g contro l le d th e posi t io n o f th e hand s relativ e t o th e 
centre o f th e w h e e l . 

Two d iscr iminan t ana lyse s o f th e stabil i t y inde x reclassi f ie d 6 3 . 3 3 % o f th e 
potters, an d 6 6 . 6 8 % o f th e non-pot ter s i n thei r o w n div is ions . Thes e result s 
conf i rm tha t th e cr i ter i a adop te d i n th e select io n o f subject s ar e relevant . 

Two A N O V A fo r repeate d measure s [Stag e (5 ) x  Han d (2 ) x  Tria l (3 ) an d 
Age (5 ) x  Han d (2 ) x  Tria l (3) ] we re don e o n th e result s o f th e inde x o f stabil i t y 
for potter s an d non-pot ters . A m o n g potters , the onl y signif ican t facto r w a s th e 
Stage [ F (4.25 ) =  3 .83647 , p  <  .015] . A m o n g non-pot ters , tw o factors , Ag e 
and Trial , appeare d signif ican t [ respect ivel y F  (4.25) =  4 .36515 , p  <  .00 8 an d 
F (4.25 ) =  4 .52415 , p  <  .022] , as wel l a s two interact ions : Ag e x  H a n d [ F (4.25 ) 
= 3.88016 , p  <  .014 ] an d Ag e x  Han d x  Tria l [ F (8.50 ) =  2 .72116 , p  <  .014] . 

To determin e th e exten t o f interact io n be twee n thes e factor s a m o n g non -
potteTs, w e mad e f iv e supp lementar y ana lyse s o f var ianc e [Han d (2 ) x  Tria l 
(3)] fo r eac h ag e g roup . Th e onl y signif ican t factor s appeare d i n th e g rou p 
of e ight-year-o lds : a  facto r H a n d [ F (1.5 ) =  12.73664 , p < .016 ] an d a  Han d 
x Tria l interact io n [ F (2.4 ) =  7 .87264 , p  <  .041] . Th e facto r Tr ia l w a s no t 
signif icant i n an y case . Th e tw o interact ion s recorde d earl ie r occur re d onl y 
in th e grou p o f e ight -year-o lds . Th e A g e x  Han d interact io n ca n b e see n i n 
Figure 4/ B i n wh ich per fo rmance s o f th e lef t an d th e righ t hand s respect ivel y 
are depic te d fo r th e eight - an d ten-year -o l d subjects ; th e curve s cross . Th e 
Age x  Han d x  Tria l in teract io n i s exp la ine d b y th e fac t tha t th e e ight -year-o ld , 
contrary t o th e othe r ag e g roups , d i d no t hav e on e han d consistent l y mor e 
stable tha n th e other . Depend in g o n th e tr ia l , the stabl e han d w a s somet ime s 
the right , somet ime s th e left . 

It can b e see n i n Figur e 4  tha t th e inde x o f stabilit y decrease s bot h i n te rm s 
of apprent iceshi p s tage s (potte r subjects ) an d age s (non-pot te r subjects) . 
However , th e pot te r subject s attes t a t ever y stag e to a  greate r stabil i t y o f a rm s 
than th e non-pot te r subjects . A m o n g th e latter , onl y th e 14-year-o ld s an d th e 
adults s h o w e d per fo rmance s comparab l e t o thos e o f pot ters ; the y ar e 
comparab le t o thos e o f pot ter s o f th e 1 B an d 2 B sub-s tage s respect ively . 

A l though th e d i f ference s i n stabil i t y be twee n th e right  an d lef t hand s ar e 
not significant , we di d observe a  tendency i n the two group s o f subject s toward s 
a bette r r ight -han d per fo rmanc e c o m p a r e d t o th e lef t hand . Onl y th e non -
potter g rou p o f e ight -year-o ld s w a s a n except ion . Thi s d i f ferenc e i n stabil i t y 
be tween th e hand s i s undoubted l y du e t o th e fac t tha t al l ou r subject s we r e 
r ight -handed an d therefor e thei r dominan t han d mor e cont ro l led . 

It shou l d b e no te d tha t th e per fo rmanc e o f th e sub-s tag e 2 A i s dist inct l y 
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better tha n th e per fo rmance s o f sub-s tage s 1  A, 1 B an d 2B , bu t no t a s goo d 
as tha t o f s tag e 3 . However , thi s resul t w a s no t statist ical l y signi f icant . 

Results sho w tha t :  (a ) pot ter s deve lo p th e abilit y t o kee p th e fo rearm s 
stable righ t f ro m sub-stag e 1A , an d (b ) thi s abil it y i s specif i c t o th e whee l -
th rowing techn ique ; i n non-pot ters , no t unti l the ag e o f 1 4 were per fo rmance s 
equal t o thos e o f th e firs t s tage . 

2.3. T w o - h a n d e d t e s t o f c o m b i n e d p r e s s u r e s i n p o i n t i n g 

This thir d test measure s th e abil i t y t o main ta i n a  stabl e posi t io n wi t h on e han d 
and a  constan t pressur e wi t h th e other . Thi s skil l cor respond s t o th e th inn in g 
operat ion exerte d onl y i n the mak in g o f smal l vessels . I n this sense , i t is typica l 
of s tag e 1 . The lef t han d suppor t s th e c la y i n the lef t hemip lan e o f th e subjec t 
(passive role ) an d th e righ t han d th row s th e po t i n the righ t hemip lan e o f th e 
subject (activ e role) , wh i l e exer t in g constan t an d s imul taneou s pressure s o f 
the t hum b an d th e inde x f inge r (o r t humb /secon d f inger) . 

By mean s o f thi s test , w e s tud ie d th e fo l lowing : 

— Moto r abil i t ie s wh ic h deve lo p be twee n sub-s tage s 1 A an d 1B . I s i t th e 
abil i ty t o mainta i n a  muc h greate r stabil i t y o f th e hands , o r o f p roduc in g 
more constan t p ressures , o r both ? 

— T o wha t exten t d o these abilit ie s deter iorate i n the secon d an d third stages , 
cons ider ing tha t a t thes e s tage s thi s activi t y i s n o longe r execu te d a t all . 
Wou ld w e observe , i n part icular , i n sub-s tag e 2A , a  greate r deter iorat io n 
because (a ) th i s tes t cal l s fo r a  uni latera l pressur e an d (b ) analys i s o f th e 
gestures ha d s h o w n a  retur n t o a  symmetr ica l activit y o f th e hand s 
(symmetr ica l thumb/ inde x f inge r pressure ) i n chi ldre n a t th i s sub-s tage ? 

— T o wha t exten t doe s th e th inn in g activit y deve lo p a  right-hand 
special izat ion, sinc e analysi s o f two-handed strategie s ha d brough t t o ligh t 
a r ight-han d lateral izat io n i n sub-s tage s 1 A an d 1B . Wi t h thi s quest io n i n 
mind, w e als o carr ie d ou t th i s tes t b y revers in g th e rol e o f th e hand s (th e 
left han d presse s an d th e righ t han d points) . 

Equipment 
— On e Jacque t manome te r o f th e s a m e typ e use d i n the tes t o f symmetr ica l 

two -handed pressure s (se e 2.1.) . 
— S o m e sheet s o f wh i t e paper , A 4 format . 
— A  re d or black fel t pe n for measur in g the posi t io n an d stabilit y o f th e hands . 
— Ha r K ishan ' s w h e e l . 
— A  sto p wa t ch . 

Experimental procedure  and  instructions 
A shee t o f whi te pape r i s aff ixe d to the centr e o f the whee l wit h the adhesiv e 

tape. Th e subject , squat t in g b y th e rotat in g whee l , hold s th e fel t pe n i n hi s 
left hand , and the pea r o f th e manome te r be twee n th e t h u m b an d inde x f inge r 
of hi s right . Hi s task i s to kee p th e fel t pe n i n the lef t han d po ise d o n th e shee t 
of pape r t o th e lef t o f th e axi s o f rotat io n o f th e whee l whi l e s imul taneousl y 
exert ing pressur e w i t h th e thumb/ inde x f inge r o f th e righ t han d o n th e pea r 
of th e manomete r . Th e pea r i s s i tuate d i n th e righ t hemip lan e o f th e subjec t 
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at the sam e d is tanc e f r o m th e axi s o f rotat io n o f th e whee l a s i s the lef t hand . 
He i s instructe d t o mainta i n fo r 1 0 second s a s stabl e an d constan t a  posi t io n 
and pressur e a s possib le . A s i n the tes t o f two -handed pressures , the subjec t 
does no t se e th e needl e o f th e manometer . 

This tes t w a s repeate d thre e t ime s wi t h th e righ t han d press in g an d th e 
left han d t rac ing , t he n repl icate d thr ic e wi t h th e rol e o f th e hand s reverse d 
(left han d presse s an d righ t t races) . Th e m a x i m u m an d m in imu m value s 
between whic h th e needl e o f th e manomete r osci l late d were recorde d fo r eac h 
trial, i n orde r t o ascer ta i n th e var iat io n i n pressur e exer ted . 

Presentation of  results  and  interpretation 
Three indexe s w e r e cons idered : 

1. Measuremen t o f th e d iameter s o f th e circ le s p roduce d b y eac h t rac in g 
hand dur in g eac h tr ia l . Wha t w e wan te d t o verif y agai n w a s whethe r th e 
fact o f no t hav in g f ixe d th e d is tanc e a t wh ic h th e han d t race d relativ e t o 
the axi s o f rotat io n o f th e w h e e l , le d to a  larg e intersubjec t an d intergrou p 
var iat ion. Le t i t b e note d tha t th e hand s wer e posi t ione d f ro m 5.3 6 t o 
8.19 c m f ro m the axi s o f rotat io n o f th e whee l . Therefore thes e di f ference s 
are absolutel y negl ig ib le . 

2. Measuremen t o f th e inde x o f stabil i t y accord in g t o th e sam e procedur e 
uti l ized i n th e symmet r ica l two -hande d t rac in g tes t (se e 2.2.) . 

3. Measuremen t o f th e inde x o f var iat io n i n pressur e obta ine d b y th e 
difference betwee n max imu m an d min imu m value s recorded . This variatio n 
w a s ca lcu la te d a s a  percentag e o f th e pressur e exer ted . 

Four d iscr iminan t ana lyse s reclassi f ie d 5 3 . 3 3 % an d 6 0 . 0 0 % of the potter s 
and 50 .00% and 66 .67 % of the non-potter s i n their own division s fo r the indexe s 
of stabil i t y an d pressur e var iat io n respect ively . I n othe r wo rds , th e cri ter i a 
def ined fo r select io n o f th e subject s prove d relevan t t o th e tw o indexe s 
measured. 

Four A N O V A fo r repeate d measure s [Stag e (5 ) x  Han d (2 ) x  Tria l (3 ) an d 
Age (5 ) x  Han d (2 ) x  Tria l (3) ] we r e done , whi l e d issociat in g th e indexe s o f 
stability o f th e a r m an d thos e o f pressur e var iat ion . 

Analysis o f th e stabil it y inde x fo r the arm s (Figur e 5 ) i l lustrate d a  signif ican t 
Hand facto r a m o n g pot ter s [ F (1.25 ) =  10.17115 , p  <  .004 ] an d a  signif ican t 
Age facto r a m o n g non-pot ter s [ F (4.25 ) =  2 .98196 , p  <  .038] . 

In an analysi s o f the inde x o f pressur e var iat io n (Figur e 5 ) non e o f the thre e 
factors appeare d signi f ican t a m o n g pot ters , wh i le a m o n g non-pot ter s th e Ag e 
factor w a s signif ican t [ F (4.25 ) =  5 .18833 , p  <  .003] . 

Figure 5  shows : 
— Amon g non-potters , the stabilit y inde x decrease s progressivel y fo r the tw o 

hands accord in g t o ag e (Figur e 5/B) . 
A m o n g potters , contrar i l y (Figur e 5/A) , the onl y apprec iab l e modi f icat ion s 
in per formance ar e a n increas e i n stabilit y inde x o f th e righ t han d be twee n 
sub-s tages 1 A an d 1B , an d progress iv e improvemen t i n per fo rmance s o f 
the lef t han d f ro m sub-s tag e 2 A onwards . 

— A m o n g potters , th e right  an d lef t hand s sho w a  signif ican t di f ferenc e i n 
per fo rmance. Thi s d i f ferenc e doe s no t appea r amon g non-pot ters . 
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— A m o n g potters , the right  han d no t onl y score s highe r than th e left , bu t als o 
higher tha n th e righ t an d lef t hand s o f non-pot ters . 
Figure 6  shows : 

— A m o n g potters , var iat io n i n pressur e decrease s onl y be twee n sub-s tag e 
1A an d sub-s tag e 1B , an d be twee n sub-s tag e 2 B an d stag e 3 . A m o n g 
non-pot ters, thi s var iat io n decrease s progressivel y accord in g t o age . 

— Per formanc e o f th e righ t an d lef t hand s d o no t diffe r fo r eithe r pot ter s o r 
non-pot ters. 

These result s of fe r som e e lement s o f a n answe r t o th e thre e quest ion s 
asked initially . 

To the quest ion regardin g the moto r abilitie s develope d betwee n sub-stage s 
1A an d 1B , w e ma y repl y tha t th e chi l d acqui re s a  greate r master y ove r th e 
control o f p ressure s an d contro l o f f i rmnes s (especial l y fo r th e righ t hand ) a t 
sub-stage 1B . An improvemen t i n the per fo rmance s fo r these tw o parameter s 
was note d f ro m sub-s tag e 1 A t o 1B . 

As fo r th e p rob le m o f deter iorat io n o f thes e abil i t ie s dur in g subsequen t 
stages, i t appears tha t th e fac t o f n o longe r carry in g ou t a  simila r activit y dur in g 
subsequent s tage s lead s nei the r t o a  deter iorat io n no r t o a n improvemen t i n 
the skill s acqu i re d dur in g th e firs t tw o s tages . Th e onl y resul t tha t improve s 
f rom th e 2 A sub-s tag e onwa rd s i s th e f i rmnes s o f th e lef t hand . Thi s ca n b e 
explained b y a  change, a t this s tage , i n the rol e o f th e lef t hand—f ro m pass iv e 
(support activity ) t o act iv e (part ic ipate s i n th inn ing) . 

To repl y t o th e ques t io n per ta in in g t o th e specia l izat io n o f th e righ t han d 
(keeping i n min d th e importan t rol e i t p laye d i n th e firs t s tage) , le t u s stat e 
that th e inde x o f stabilit y show n b y the tracin g han d demonstrate s a  righ t latera l 
dominance , part icular l y a m o n g pot ter s a t sub-s tag e 1B . Thi s resul t i s no t 
surpr is ing sinc e i n th e th inn in g opera t io n i n th e mak in g o f smal l vessels , th e 
right han d play s the activ e rol e an d ha s no t onl y t o t ransform th e cla y b y mean s 
of a  regula r thumb/ inde x f inge r p ressure , bu t ha s a t an y cos t t o remai n f i r m 
so tha t th e po t doe s no t becom e decen t red . I t shoul d als o b e remembere d 
that i n the stud y o f two -hande d strategies , i t i s basical l y a t sub-s tag e 1 B tha t 
iateral ized act ivi t ie s p redomina te . 

Regard ing contro l o f p ressures , n o manua l dominanc e w a s observe d 
despi te th e fac t that , i n mos t cases , dur in g th e firs t stag e i t i s onl y th e right 
hand wh ich exert s pressure . Th e relevanc e o f thi s observat io n i s unfortunatel y 
annul led du e t o th e fac t tha t ou r pressur e measuremen t s we r e don e unde r 
static condi t ions . Moreover , th e result s o f pressur e var iat ion s fo r potter s ar e 
not bette r tha n thos e fo r non-pot ters . Thi s ca n b e exp la ine d b y th e fac t tha t 
the thumb/ inde x f inge r pressur e activi t y i s a  par t o f everyda y activi t ies , suc h 
as hold in g a  penci l , a  g las s etc . 

2 .4 Tes t o f a s y m m e t r i c a l p o i n t i n g s 

This tes t measure s th e abil i t y t o kee p on e han d stead y a t a  certa i n d is tanc e 
f rom the axi s o f rotat io n o f th e whee l wh i l e th e othe r han d carr ie s ou t a  regula r 
lateral d isp lacement , start in g f ro m th e centr e o f th e whee l an d travel l in g 
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towards the firs t hand . Thi s moto r abilit y correspond s t o the two-handed activit y 
carr ied ou t dur in g th e th i r d th inn in g i n th e mak in g o f f lowe r pots . I t ma y b e 
recal led tha t thi s activit y i s diff icul t t o maste r becaus e i t takes p lac e wi t h bot h 
active hand s i n th e righ t hemip lan e o f th e subject . I t i s deve lope d onl y f ro m 
the secon d stag e onwards . 

In this movemen t , th e righ t han d pressur e agains t th e oute r wal l counter -
ba lances th e pressur e o f th e lef t han d agains t th e inne r wa l l , hold in g th e cla y 
wh ich r ise s i n a  vert ica l axis . I n addi t ion , th e lef t han d move s f ro m th e centr e 
towards th e righ t an d t race s a  spira l movemen t mean t t o w ide n th e pot . Thi s 
test str ive s t o measur e tw o d imens ion s require d fo r th e succes s o f thi s 
movement i n orde r t o observ e a  possib l e evolut io n dur in g th e cours e o f th e 
stages. Th e indexe s $fe  a s fo l lows : 

— Inde x o f stabil i t y relate d to the r ight-han d activity , wh ich shoul d neve r var y 
w h e n th e lef t han d i s d isp laced . 

— Inde x o f spee d an d regularit y o f d isplacement o f the lef t hand , which shoul d 
be s lo w an d s teady . 

The succes s o f thi s th inn in g operat io n als o depend s o n th e correc t 
determinat ion o f pressure s exerte d b y eac h hand . However , w e ha d n o mean s 
avai lable fo r measur in g thi s d imens io n o f movement . 

By mean s o f thi s test , w e w a n t e d t o def in e th e moto r abil i t ie s tha t ar e 
progressively deve lope d f ro m sub-stag e 2 A onwards , determin ing i n part icula r 
the degre e o f diff icult y i n th e indexe s examine d earl ier . 

Moreover , w e w a n t e d t o ascer ta i n t o wha t exten t th e moto r abil i t ie s 
deve loped i n s tag e 2  depen d o n han d specia l izat ion . Wi t h thi s i n mind , w e 
reversed th e han d role s an d consequent l y th e posi t io n o f th e arm s relativ e 
to th e axi s o f rotat io n o f th e w h e e l (th e a rm s ar e hel d i n th e lef t hemip lan e 
of th e subject) . 

Equipment 
Identical t o that use d fo r the tes t o f symmetr ica l two -hande d point ing s (se e 

2.2.). 

Experimental procedure  and  instructions 
A shee t o f whi t e pape r i s af f ixe d t o th e centr e o f th e whee l wi t h adhes iv e 

tape. Th e subject , squat t in g b y th e rotat in g whee l , hold s th e re d fel t pe n i n 
his righ t han d an d th e blac k fel t pe n i n hi s left . Hi s tas k i s t o hol d th e righ t 
hand righ t o f th e axi s o f rotat io n o f th e mov in g whee l an d t o produc e a t th e 
same t im e wi t h hi s lef t han d a  latera l d isp lacement , mov in g f ro m th e cent r e 
towards th e righ t o f th e whee l unti l i t meet s th e righ t hand . Th e subjec t i s 
inst ructed: (1 ) kee p th e righ t han d a s stabl e a s possib l e whi l e th e lef t han d 
d isp laces an d (2 ) produc e f r o m th e lef t han d a s s lo w an d regula r a 
d isp lacement a s poss ib l e ove r th e entir e d is tanc e t raversed . Eac h t im e tha t 
the instruct io n i s g i ven , th e exper imente r d isp lay s a n exampl e o f th e ideal , 
showing tha t thi s d isp lacemen t d raw s a  spira l o n th e pape r an d end s w h e n 
the lef t han d ha s jo ine d th e right . 

This tes t w a s carr ie d ou t thre e t ime s i n th e righ t hemip lan e o f th e subjec t 
(the righ t han d remain in g o n th e righ t an d th e lef t han d mov in g toward s it ) 
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and thr ic e i n th e lef t hemip lan e b y revers in g th e rol e o f th e hand s (th e lef t 
hand remain in g o n th e lef t a n d th e righ t han d mov in g lef twards)(Plat e 22) . 

Presentation of  results  and  interpretation 
The han d stabil i t y inde x (Figur e 7 ) w a s ana lyse d b y th e sam e metho d o f 

calculat ion use d fo r th e tes t o f symmet r ica l two -hande d point ing s (se e 2.2) . 
Ver i f icat ion o f measu remen t s o f th e d iamete r o f th e circle s t race d b y th e 

immobi le han d le d u s to th e s a m e conc lus ion s d raw n fo r th e earl ie r tests , i.e. , 
var iat ion i n th e intersubjec t an d in tergrou p t racin g posi t ion s i s ver y slight . 

For latera l d isp lacements , w e measu re d tw o indexes : 

1. Spee d o f d isplacemen t assesse d o n the basi s o f calculat ion o f al l d istance s 
s i tuated be twee n eac h passag e o f th e marke r t rac in g a t 0° , 90°, 180 ° an d 
270° o f the spira l ( thes e measurement s als o includ e the d is tance be twee n 
the cent r e o f th e circl e a n d th e p lac e whe r e th e fel t pe n w a s p lace d a t 
the beg inn in g o f th e spira l ) . Th e spee d o f d isp lacemen t i s expresse d b y 
the m e a n o f ai l thes e va lues . 

2. Regulari t y o f d isp lacemen t ob ta ine d f ro m root -mea n square s o f th e mea n 
of th e d is tance s m e a s u r e d . Indeed , th e mor e regula r th e d isp lacement , 
the smal le r th e s tandar d dev ia t ion , an d vic e versa . 

Six d iscr iminan t ana lyse s reclassi f ie d 50 .00% , 6 3 . 3 3 % an d 4 3 . 3 3 % of th e 
potters an d 66 .67% , 5 0 , 0 0 % an d 6 0 . 0 0 % o f th e non-pot ter s i n thei r o w n 
divisions fo r eac h o f the thre e indexe s respect ively . I n other words , the cri teri a 
def ined b y u s i n select in g th e subjec t g roup s prove d relevan t fo r th e thre e 
indexes measu red . 

Six A N O V A fo r repeate d measu re s [Stag e (5 ) x  H a n d (2 ) x  Tr ia l (3 ) an d 
Age (5 ) x  Han d (2 ) x  Tria l (3) ] w e re don e wh i l e d issociat in g th e thre e indexe s 
retained an d th e t w o subjec t g roup s tes ted . 

For th e stabil i t y inde x (Figur e 7) , var ianc e analysi s reveale d Stag e an d 
Hand factor s a m o n g pot ter s [ respect ively : F  (4.25 ) =  5.12565 , p  <  .00 4 an d 
F (1.25 ) =  9 .56344 , p  , < .004] . A m o n g non-pot ters , n o facto r w a s signif icant . 

For th e inde x o f spee d d isp lacemen t (Figur e 8) , the onl y signif ican t facto r 
among potter s w a s th e Stag e facto r [ F (4.25 ) =  4 .94529 , p  <  .004] . There w a s 
no facto r o f s igni f icanc e a m o n g non-pot ters . 

Lastly, analysi s o f var ianc e o f the inde x o f regularit y o f d isplacemen t (Figur e 
9 ) reveale d a  Stag e facto r a m o n g pot ter s [ F (4.25 ) =  5 .46448 , p  <  .003] . N o 
factor w a s signi f ican t a m o n g non-pot ters . 

For th e stabil i t y index , Figur e 7  show s a  shar p super ior i t y o f th e pot ters ' 
right han d score s (Figur e 7/A ) c o m p a r e d t o score s fo r thei r lef t hand , and als o 
to score s fo r th e righ t an d lef t hand s o f non-pot ter s (Figur e 7/B) . 

Figure 8  show s a  decreas e i n spee d o f d isp lacemen t f ro m th e 2 A sub -
stage onward s a m o n g potter s (Figur e 8/A) . A m o n g non-pot ters , n o evolut io n 
appears a s a  funct io n o f a g e : al l th e g roup s demonst ra t e equivalen t score s 
(Figure 8/B) . The per formance s o f the 1  A, 1 B and 2 A sub-stage s ar e equivalen t 
to thos e o f non-pot ters . 

The righ t an d lef t hand s o f potter s an d non-potter s sho w equivalen t scores , 
wh ich mean s the y mov e a t th e sam e speed . 



Plate 22: Tes t of asymmetrical pointings . 
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Lastly, th e result s o f th e th i r d inde x sho w (Figur e 9) , f irstly , a  greate r 
regularity o f movemen t amon g potter s tha n amon g non-potters , a t ever y stage ; 
secondly, the y sho w a  signif ican t decreas e i n thi s inde x a t sub-stag e 2 B (T -
test, t  =  2 .26980 , p  <  .032) . 

Among non-pot ters , thi s inde x doe s no t decreas e signif icantly . Th e value s 
obta ined fo r th e group s o f 14-year-o ld s an d adul t s ar e c los e t o th e value s 
obta ined fo r th e 1A , 1 B o r 2 A sub-s tages . 

Neither amon g pot ter s no r non-pot ter s d o th e result s sho w an y superior i t y 
of on e han d ove r th e other . 

The result s o f th e thre e indexe s measure d underscor e th e specif ici t y o f 
the moto r abil i t ie s tha t deve lo p i n th e whee l - th row in g techn ique . Firs t o f all , 
it i s clea r tha t i n the absenc e o f apprent icesh i p i n this techn ique , th e subject s 
showed n o abilit y t o kee p on e han d f i r m whi l e th e othe r p roduce d a  s lo w an d 
regular d isp lacement . Fur thermore , i t i s c lea r tha t thi s abilit y i s deve lope d 
among potter s onl y f ro m sub-stag e 2A . I n thi s sense , i t i s typica l o f s tage s 
2 an d 3 . 

One o f th e diff icult ie s i n th e acquis i t io n o f thi s activity , wh ic h i s typica l o f 
stage 2 , seems t o b e deve lopmen t o f th e abilit y t o produc e a  slo w an d regula r 
d isp lacement . I n th e 1 B sub-s tage , pot ter s deve lo p a  d isp lacemen t activit y 
(associated wit h pressures ) wh ic h shou l d faci l i tat e th e learnin g o f th e activit y 
typical o f stag e 2 . Equiva lenc e o f score s be twee n subject s o f th e 1 B sub -
stage an d non-pot ter s show s tha t thi s i s no t so . 

By askin g ou r subject s t o carr y ou t th e tes t wi t h th e role s o f th e han d 
reversed, w e though t w e wou l d obta i n highe r lef t -han d tha n right-hand  score s 
for th e spee d an d regulari t y indexe s o f movement . Th e result s d o no t 
corroborate thi s hypothes is . Thi s ma y b e exp la ine d b y the fac t tha t f ro m stag e 
2 onwards , bot h hand s per for m a n act iv e role . 

DISCUSSION O F T H E " W H E E L - T H R O W I N G T E C H N I Q U E A N D C R A F T 
S P E C I A L I Z A T I O N " H Y P O T H E S I S 

1 . C H A R A C T E R I S T I C S O F A P P R E N T I C E S H I P I N W H E E L - T H R O W I N G 
T E C H N I Q U E 

Observat ional da t a enabl e u s t o i l lustrat e tw o points : th e complexity  inheren t 
in master y o f th e whee l - th row in g techn iqu e an d duration  o f apprent icesh i p 
in thi s techn ique . 

The complex i t y i s character ize d b y th e numbe r o f factor s tha t 
s imul taneously c o m e int o pla y i n th row ing : 

a) Master y ove r physica l pa ramete rs : 
— Spee d o f whee l 
— Plasticit y o f c la y 
— Siz e o f lum p 

b) Master y ove r moto r pa ramete rs : 
— S imu l taneou s contro l ove r th e respect iv e gesture s o f eac h a r m 
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— Stabil i t y o f th e fo rea rm s 
— Regular i t y an d cons tanc y o f p ressure s 
— Modula t io n o f p ressure s accord in g t o cla y plastici ty , spee d o f whee l , 

and fash ion in g opera t io n 
c) Unders tand in g th e re lat ionship s wh ic h determin e th e success io n o f th e 

different fash ion in g opera t ions . Thes e operat ion s fo l lo w eac h othe r i n a n 
invar iable orde r an d th e execut io n o f eac h depend s o n th e succes s o f 
the preced in g ones . 

The durat io n o f apprent iceshi p i s expresse d b y the existenc e o f success iv e 
s tages, wh ic h ar e marke d b y po t s ize , an d i n th e progress iv e deve lopmen t 
of activitie s speci f i c t o the fo rm ing o f dif feren t s izes , i n this sense , i t corre late s 
with the complexi t y inheren t i n master y o f the wheel - throwing techniqu e wh ich , 
in th e cours e o f s tages , cal l s fo r a  mor e an d mor e necessar y integrat io n o f 
all th e factor s enumera te d above . Th i s integrat io n fo l low s a  gradua l p roces s 
related t o th e dif f icult ie s t o wh i c h i t co r responds . Thus , th e abil i t ie s acqu i re d 
in stag e 1  ar e no t suff icien t fo r advanc in g t o stag e 3 . Th e latte r require s tota l 
mastery o f severa l factor s no t imperat iv e a t stag e 1 . 

To highligh t th e difficulties  tha t mak e apprent icesh i p i n the whee l - th row in g 
techn ique a  lon g one , w e ha d recours e t o exper imenta l data . Thes e dat a 
pertain t o th e organ izat io n o f t w o - h a n d e d strategie s an d t o th e measuremen t 
of the moto r parameter s tha t deve lo p dur in g the var iou s apprent iceshi p stages . 

Results o f th e two -hande d strategie s revea led : 

1 . I n the firs t stage , development o f a  two-handed complementar ines s relativ e 
to the respect iv e role s o f eac h han d (act iv e o r pass ive) . I n te rms o f moto r 
control, this activit y i s easy a s i t involves unilatera l control . Indeed , i t relate s 
most ly t o th e righ t han d wh i c h ho l low s o r th ins . 

2. I n the secon d stage , deve lopment o f a n asymmetr y o f the forearms relativ e 
to th e axi s o f rotat io n o f th e whee l , a lon g wi t h th e deve lopmen t o f a  two -
handed assoc ia t iveness , u n d e r s t o o d j n th e sens e tha t bot h hand s pla y 
an activ e role . I n terms o f moto r control , this i s a muc h mor e difficul t activit y 
as contro l invo lve s bot h hands , wh i c h ar e no t onl y asymmetr ica l relat iv e 
to th e axi s o f th e whee l , bu t ar e als o s imul taneous l y act iv e an d therefor e 
set i n a  relat ionshi p w i t h eac h other . 

The result s o f thes e test s enab le d u s t o delv e deepe r int o th e diff icult ie s 
presented i n learn in g th e pot ter ' s ges tures . Thes e diff icult ie s under l i e bot h 
types o f two -hande d organ iza t io n descr ibe d abov e an d compr ise : 

1 . Specif ic i t y o f th e moto r abi l i t ie s deve lope d b y pot ter s (compare d t o thos e 
of non-pot ters) . 
— Abil i t y t o kee p th e a rm s stable ; 
— Righ t han d specia l izat ion , wh ic h i s expresse d i n it s greate r f i rmnes s 

c o m p a r e d t o th e lef t han d (especial l y i n th e firs t s tag e o f apprent -
iceship) . 

2. Specificit y o f newl y deve lope d moto r abil it ie s i n the activit ie s o f eac h stage : 
a. Deve lopmen t o f a  uni latera l two -hande d cont ro l : 

— Grea t han d stabil i t y deve lope d i n th e firs t stag e (1B) ; 
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— Abil it y t o kee p the thumb/ index f inge r pressure s constant , a l read y 
deve loped i n th e firs t stag e (1B) . 

b. Deve lopmen t o f two -hande d bi latera l cont ro l : 
— Stabil i t y o f lef t hand , deve loped onl y f ro m th e secon d stag e (2A) ; 

it part ic ipate s wi t h th e righ t i n th inn ing ; 
— Abil i t y t o execut e a  s lo w an d regula r d isp lacemen t t o th e righ t o f 

the axi s o f rotatio n o f the wheel , acquire d a t the secon d stag e (2A) . 

The acquis i t io n o f thes e moto r abil i t ie s take s t im e an d i s difficul t g ive n th e 
fact that they ar e no t natura l bu t specif i c t o the wheel - th rowing techn ique . Thi s 
explains w h y th e chi ldre n obse rve d tak e f ro m on e t o tw o year s t o pas s f ro m 
one stag e t o th e next . 

2. C H A R A C T E R I S T I C S O F A P P R E N T I C E S H I P I N C O I L I N G T E C H N I Q U E 

Apprent iceship i n coi l in g ca n b e character ize d a s fo l lows : 

1. Th e gesture s emp loye d fo r mak in g a  coi le d po t ar e simila r t o thos e 
per fo rmed natural l y righ t f r o m ch i ldhoo d an d i n domest i c activit ie s (al l 
gestures fo r gr ipp ing , mak in g c la y bal ls , etc.) . 

2. Thes e gestures , c o m p a r e d t o thos e invo lve d i n th e whee l - th rowin g 
techn ique, ar e al l the mor e natura l a s i t i s the han d wh ic h move s an d th e 
pot wh ic h remain s immobi le , no t th e revers e (a s i n the cas e i n the whee l -
throwing technique) . I n this sense , they ar e muc h easie r becaus e absolut e 
f i rmness o f th e a rm s i s no t requi red , an d becaus e the y ar e organ ize d 
around a  singl e parameter , namely , pressur e o f th e f ingers . 

3. Th e diff icult y i n apprent icesh i p doe s no t li e i n the acquis i t io n o f gestures , 
but i n the abilit y t o juxtapose th e coil s i n the desi re d al ignment , i.e. , relativ e 
to th e lowe r par t an d shap e o f th e po t t o b e made . 

These characterist ic s o f apprent iceshi p i n the coil in g technique explai n w h y 
it i s s o shor t i n dura t ion : ther e i s onl y on e stag e o f apprent iceship , requir in g 
no mor e tha n a  year . 

3. C O N C L U S I O N S 

The trait s d is t inguish in g th e tw o potter y techn ique s unde r stud y her e ar e 
presented i n Tabl e 4 . 

These d is t inguishin g trait s argu e strongl y i n favou r o f th e hypothesi s 
regarding "craf t specia l izat ion" . Indeed , i t appear s tha t th e whee l - th rowin g 
technique, contrar y t o th e coi l in g techn ique , require s a n investmen t i n t im e 
and skil l s f ro m domest i c group s wh ic h no t everyon e i s abl e t o satisfy . Th e 
investment i n t ime cover s the durat io n o f apprent iceshi p t o pas s f rom on e stag e 
to th e nex t (on e t o tw o years ) an d th e t im e requi re d t o acquir e th e know-ho w 
(several years) . Th e skil l s involv e th e deve lopmen t o f thos e moto r abil i t ie s 
pecul iar t o thi s techn ique . 

In support o f this hypothesis , le t u s ment io n the fac t tha t there i s n o exampl e 
of whee l -mad e potter y execu te d b y potter s w h o hav e no t specia l ized . 

Our hypothesi s i n n o w a y pre judge s th e soc io-economi c statu s o f potter s 
before th e appearanc e an d master y o f th e whee l - th rowin g techn ique . Hand -
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Table 4: Traits which distinguis h th e wheel-throwing techniqu e fro m th e coiling techniqu e 

Wheel-Throwing Techniqu e Coilin g Techniqu e 

• Action s o n clay mediate d b y whee l • Action s performe d directl y o n clay 

• Potte r stands stil l while cla y turn s • Potte r move s around motionless cla y 

• Operations of potter consist in successively • Operations of potter consist in successively 
transforming a  single mas s o f cla y assembling piece s o f clay 

• A n unsuccessfu l operatio n canno t b e • A n unsuccessfu l operatio n ca n b e 
corrected corrected at any poin t 

• Succes s o f one operatio n determine s • Succes s o f eac h operatio n i s 
that o f the nex t independent 

• Master y o f th e technique require s • Master y o f th e techniqu e require s 
development o f specifi c moto r abilitie s no particula r moto r abilit y 

• Apprenticeshi p i s b y tria l and erro r • Apprenticeshi p i s scaffolde d 

• Apprenticeshi p i s lon g an d arduous • Apprenticeshi p i s short and easy 

made cerami c vesse l s ma y b e th e w o r k o f specia l ize d o r non-specia l ize d 
craftsmen an d up to now no criteria existed for dist inguishing be tween th e two. 

As fo r cerami c vessel s m a d e o n tournet te , use d lik e whee l s i n som e 
manufactur ing p h a s e s , 2 i t i s difficul t t o asses s th e signif icanc e o f thi s 
instrument g ive n th e presen t leve l o f our research . Anothe r stud y i s require d 
to ascertai n th e di f ference s i n th e moto r skill s involve d i n th e tournett e 
technique versu s th e th rowing techn ique o n a fas t w h e e l . Suc h a  stud y w o u l d 
enable u s to specify t o what exten t th e tournet te techniqu e reflect s th e socio -
economic statu s o f th e c ra f tsmen . 

See Balfet , 197 3 for example. The author says tha t i n Morocco, at Karia-ba-Mohammed , 
the stick wheel i s used like a  tournette fo r hollowin g an d rough shaping o f a  pot, and as 
a whee l fo r raisin g the walls. 

2. 



P A R T T H R E E 

Significant Materia l Stud y 

1 . R E S E A R C H P R O C E D U R E 

Our researc h p rocedur e i s b a s e d o n tha t o f d e d u c e d typologie s (Gardin , 
1979:131) i n w h i ch th e extr insi c character ist ics of th e ob ject s ar e no t restore d 
but g ive n th roug h fac ts , an d th e intr insi c character ist ic s ascer ta ine d o n th e 
basis o f th e re lat ionship s the y revea l w i t h thes e facts . Th e typologica l 
construct ion m a d e her e accord s w i t h a n e thnographi c order , w h i c h provide s 
an explanat io n fo r th e morpholog ica l trait s mobi l i zed . 

In th i s case , th e extr insi c character ist ic s ar e th e differen t s tage s o f 
apprent iceship i n w h e e l - m a de pottery , a n d th e intrinsi c character ist ics ar e th e 
morphological propert ies of the pots , necessary an d sufficien t for characteriz in g 
each stage . 

1 .1 . C o n s t i t u t i o n o f a  s i g n i f i c a n t e t h n o g r a p h i c c o r p u s 

In orde r t o w o r k o n a  signif ican t c o r p u s fo r ou r research , w e aske d th e si x 
children of eac h stag e o f apprent iceship , w ho w e r e interviewe d a t Ha r Kishan' s 
house, t o m a k e thre e sample s o f th e dif feren t t ype s o f pot s learn t dur in g th e 
various stages . 

S T A G E 1A : Thre e fair y l amp s 
S T A G E 1B : Thre e smal l a n d thre e larg e fair y lamps , thre e larg e ja r lid s 

2 S T A G E 2A : Thre e smal l a n d thre e larg e fair y l amps , thre e larg e ja r 
l ids, thre e po ts , fou r inche s hig h 

S T A G E 2 B : Thre e smal l a n d thre e larg e fair y lamps , thre e larg e ja r l ids , 
th ree pots , fou r inche s h igh , a n d thre e po ts , eigh t inche s 
h igh 

S T A G E 3 : Thre e smal l a n d thre e larg e fair y lamps , thre e larg e ja r l ids , 
three pots , eight inche s h igh , a n d thre e pots , 1 2 inche s hig h 

The cerami c product io n s tudied is thus a n "experimental " product io n w h i ch 
has th e advantage s o f be ing : 
— Representat ive , f r o m th e ind igenou s poin t o f v iew , o f th e differen t 

apprent iceship s tages ; 
— Obta ine d unde r h o m o g e n e o u s c o n d i t i o n s — c l a y of th e s a m e compos i t io n 

and execut io n o n th e s a m e potter ' s w h e e l . 
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However , on e cr i t ic is m ma y b e made : th e numbe r o f subject s pe r stag e 
of apprent iceshi p ( n =  6 ) an d th e numbe r o f spec imen s pe r typ e o f po t learn t 
(n =  3 ) i s too smal l t o stat ist ical l y demons t ra t e signif ican t tendenc ies . I t was , 
difficult t o ove rcom e thi s p rob le m cons ider in g th e l imite d t im e al lot te d t o .u s 
(3 months ) an d th e lengt h o f th e in terv iew s (w e coul d onl y manag e 2  t o 3 
subjects pe r day) . 

2. D E S C R I P T I V E S Y S T E M 

The cerami c product io n studie d compr ises s imple-shape d wa res : unrestr ic te d 
forms ( m a x i m u m d iamete r =  or i f ice) , w i thou t neck , an d wit h a  fla t base , 
consist ing o f thre e t ypes—th e fair y lamp , th e ja r li d an d th e f lowe r pot . Th e 
fairy lam p differ s f ro m th e lid s i n th e s lop e o f th e wa l ls : th e wal l s o f th e fair y 
lamps ten d t o b e vert ica l whi le thos e o f the li d tend to b e hor izontal . The f lowe r 
pots ar e d is t ingu ishe d b y th e presenc e o f a  r i m an d o f hig h wal ls . 

2 . 1 . D i m e n s i o n s 

To se t u p a  descr ip t iv e sys te m (Figur e 10 , Plat e 23 ) tha t w o u l d expres s th e 
manufactur ing diff icult ie s encoun te re d a t eac h stag e o f apprent iceship , ver y 
precise measu remen t s we r e requi red . Wi t h thi s purpos e i n mind , al l th e pot s 
were d iv ide d int o tw o part s an d th e th icknesse s o f th e wa l l s an d o f th e base , 
and th e th icknesse s an d w id t h o f th e r i m (i f ther e w a s one ) measure d fo r th e 
right an d lef t part s respect ively . Thre e th icknesse s wer e note d fo r eac h wal l 
of th e smal l vesse l s (lid s an d fair y lamps) : distal , med ia n an d prox imal ; f iv e 
wal l th icknesse s wer e note d fo r th e f lowe r pots , a t a n equa l d is tanc e f ro m 
each other . Th e ori f ice , heigh t an d basa l widt h o f eac h i te m w a s l ikewis e 
measured . 

Absolute and  proportional  dimensions 
The absolut e d imens ion s ar e th e height , th e or i f ice , th e basa l w id t h an d 

the th ickness . Fo r the latter , the lef t med ia n th ickness yield s a n absolut e value . 
A m o n g th e propor t iona l d imens ions , onl y th e height / th icknes s rati o w a s 

studied: i t is the onl y on e wh ic h involve s technica l difficulties . Th e height/orif ice , 
width o f the base/height , o r w id th o f th e base/or i f ic e ratio s wou ld b e interest in g 
to stud y i n more comple x assemblages , i.e . those type s o f pot s produce d onc e 
stage 3  ha s bee n ach ieved . 

Index of  shaping  regularity 
Detai led notat ion s o f th e th icknes s st rov e t o eva luat e th e degre e o f 

regularity i n fash ion ing . Th e inde x o f regular i t y i s estab l ishe d f ro m th e s u m 
of the square s o f the di f ference s be twee n th e righ t (R ) an d lef t (L ) th icknesses : 

— Inde x o f shap in g regular i t y o f wa l l s o f fair y lamp s an d l ids : (thick . L 1 — 
thick. R1) 2 +  (thick . L2—th ick . R 2 ) 2 +  (thick . L3—th ick . R3 ) 2 . 

— Inde x o f shap in g regular i t y o f wal l s o f f lowe r po ts : 
(thick. L1—th ick . R 1 ) 2 +  (thick . L2—th ick . R 2 ) 2 +  (thick . L3—thick . R 3 ) 2 

+ (thick . L4—th ick . R 4 ) 2 +  (thick . L5—th ick . R5 ) 2 . 
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width of the base 

Figure 10 : Descriptiv e system retaine d fo r the study of the ethnographic material. 



75 

— Inde x o f shap in g regularit y o f base : (thick . Bas e L—thick . Bas e R) 2 . 
— Inde x o f shap in g regulari t y o f r im : (thick . R i m L—thick . R i m R ) 2 ar i d 

(width R i m L — w i d t h R i m R) 2 . 

Index of  standardization 
To evaluat e th e per formanc e o f potter s i n fash ion ing a  g ive n typ e o f pot 

on th e w h e e l (wit h referenc e t o norm s o f shap e an d size) , th e s tandar d 
deviat ions o f the absolut e d i m e n s i o n s (height , or i f ice , w i d th o f base ) o f eac h 
type o f pot were analysed . Th e valu e o f the standard deviat ion s i s the measur e 
of evaluat io n o f th e inde x o f s tandard izat ion . 

3. S I G N I F I C A N T M E A S U R E S O F T E C H N I C A L D I F F I C U L T I E S A R I S I N G 
D U R I N G T R A N S I T F R O M O N E S T A G E T O T H E N E X T 

3.1 A b s o l u t e a n d p r o p o r t i o n a l d i m e n s i o n s ( T a b l e s 5  a n d 6 ) 

Height i s th e pre-eminen t var iabl e i n stag e o f apprent iceshi p becaus e thi s 
variable de termine s th e stage . I t represent s on e o f th e majo r diff icult ie s 
encountered i n the course o f apprent iceship: ra is in g wal ls i n accordance w i t h 
asymmetr ical t w o - h a n d activit ies , accompan ied b y a contro l of pressures ove r 
larger an d large r l u m p s o f clay . Fiv e g roup s ar e def ine d b y thi s parameter : 

h <  3  c m : S T A G E 1 A 
h <  6  c m : S T A G E 1 B 

6 Z  h  <  1 2 c m : S T A G E 2 A 
12 Z t i <  2 2 c m : S T A G E 2 B 

h >  2 2 c m : S T A G E 3 

Table 5: Means and standard deviations of absolute dimensions of pots (in millimetres) as a function 
of type of pot and stage o f learning. 

TYPE OF POT STAG E HEIGH T ORIFIC E BAS E WIDT H 
(n=18) av G av 0 av a 

Little Fair y 1A 24.50 4.10 62.66 8.30 35.44 11.06 
Lamp 1B 24.16 3.29 60.38 5.19 38.00 4.49 

2A 24.61 3.22 61.44 5.00 35.70 3.59 
2B 22.44 3.07 58.72 4.96 34.33 4.57 
3 22.11 3.77 59.27 8.11 30.83 4.81 

Big Fair y 1B 42.88 5.23 103.27 10.12 52.72 6.71 
Lamp 2A 49.77 5.44 118.50 14.21 54.55 6.77 

2B 51.50 2.20 122.55 5.22 53.38 4.67 
3 48.61 4.34 123.00 10.40 50.27 5.01 

Jar Lid 1B 35.16 4.81 140.16 9.84 57.83 6.35 
2A 39.50 5.55 150.33 12.57 59.44 7.61 
2B 43.27 2.58 163.55 7.06 58.66 3.59 
3. 43.66 5.02 169.22 12.73 57.88 8.06 

4-inch pot 2A 112.88 19.48 115.55 19.71 82.61 12.57 
2B 115.11 13.04 124.88 11.25 67.44 22.89 

8-inch pot 2B 219.00 14.50 223.20 12.77 134.60 12.21 
3 206.66 9.97 212.11 10.50 125.33 7.45 

12-inch pot 3 317.83 13.43 308.11 14.13 175.77 8.51 
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The orif ic e i s a ls o relate d t o th e s tage s o f apprent iceship . W e shal l retai n 
it as a  significan t intrinsic property for the fol lowin g technical reasons : th e wide r 
the open in g o f a  pot , th e mor e th e centr i fuga l forc e exer ted ; th e greate r th e 
latter, th e mor e diff icul t th e po t i s t o make . 

The widt h o f th e bas e present s n o technica l diff icult ie s in manufactur in g 
and therefor e wil l no t b e reta ined . 

Thickness perse  ha s n o discr iminan t va lue. However , th e height / thicknes s 
ratio i s signif ican t an d wi l l b e reta ined . Thi s rati o increase s no t onl y relativ e 
to the heigh t o f the pot , bu t als o relativ e t o the stag e o f apprent iceshi p (Figure s 
11 an d 12) . Th e raisin g of mor e o r les s f in e wa l l s i s a  technica l operat io n an d 
its succes s d e p e n d s o n th e greate r o r lesse r degre e o f skil l o f th e potter . 

Table 6: Mean s and standard deviations of thickness (in millimetres) and height/thicknes s ratio 
as a  functio n of typ e o f po t and stag e o f learning . 

HEIGHT/THICKNESS 
TYPE O F PO T STAG E THICKNES S RATI O 
(n=18 o r 15 ) av a av G 

Little Fair y 1A 6.26 1.86 4.06 1.33 
Lamp 1B 6.20 0.94 4.06 0.79 

2A 5.66 1.04 4.33 0.81 
2B 6.00 0.68 3.83 0.78 
3 5.61 0.97 4.16 1.42 

Big Fair y 1B 6.86 1.95 6.53 1.92 
Lamp 2A 6.46 0.63 7.73 0.79 Lamp 

2B 6.61 1.64 8.22 1.95 
3 6.11 1.18 8.16 1.61 

Jar Li d 1B 7.20 1.14 4.86 0.99 
2A 7.00 1.06 5.73 1.22 
2B 7.00 1.60 6.55 1.82 
3 7.22 1.66 6.27 1.36 

4-inch po t 2A 9.39 1.68 12.26 3.53 
2B 7.83 1.72 15.38 3.77 

8-inch po t 2B 9.93 1.43 22.53 4.20 8-inch po t 
3 9.33 1.87 23.22 4.82 

12-inch po t 3 12.88 1.23 24.94 2.57 

3.2 I n d e x o f s h a p i n g r e g u l a r i t y ( T a b l e s 7  a n d 8 , F i g u r e s 1 3 t o 16 ) 

The s u m o f th e squar e o f th e di f ference s s h o w n be twee n th e th icknesse s 
of th e righ t an d lef t wa l l s o f th e vessel s i s a  ver y g o o d marke r o f th e differen t 
stages o f apprent iceshi p pe r typ e o f pot . Fo r eac h typ e o f pot , i.e. , fo r eac h 
stage o f apprent iceship , th e di f ference s decreas e accord in g t o th e leve l o f 
the learnin g groups . 

This inde x highl ight s on e o f th e ma i n diff icult ie s i n th e whee l - th rowin g 
technique: contro l of pressure s ove r th e cla y w h o s e strengt h varie s accord in g 
to po t size . 

For the smal l vessels , w h e n throwin g is not mastered , th e inde x approache s 
8; w h e n mastered , th e inde x approache s 4 . 
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HEIGHT/THICKNESS RATI O 
SHALL VESSE L 

S t a g e s o f L e a r n i n g 

Figure 11: Mean s and standard deviations of the height/thickness rati o of the little fairy lights, 
big fairy light s and jar lids as a function of the learning stage. 
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HE ISHT/THICKNESS RATI O 
FLOWER POT S 

• 4-INCH POT 
. 8-INCH POT 

12-INCH POT 

S t a g e s o f L e a r n i n g 

Figure 12: Mean s and standard deviations of the height/thickness ratio of the flower pots of 4, 
8 and 12 inches as a function of the learning stage . 
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S H A P I N G R E G U L A R I T Y 
THICKNESS O F INNE R SURFACE S 

S t a g e s o f L e a r n u i g 

Figure 13 : Standard deviation s o f the index o f shapin g regularit y relate d to  the inner 
surfaces of pots as a function of the type of pot and the stage o f learning. 
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SHAPING REGULARIT Y 
THICKNESS O F BASES 

LT FAIR Y LIGH T 
86 FAIR Y LIGH T 
JAR LI D 
4-INCH POT 
8-INCH POT 
12-INCH POT 

S t a g e s o f L e a r n u n a 

Figure 14: Standar d deviations of the index of shaping regularity related to the thickness of bases 
as a function of the type of pot and the stage o f learning. 
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Figure 15: Standar d deviations of the index of shaping regularity related to the width of the lips 
as a function of the type of pot and the stage of learning. 
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SHAPING REGULARIT Y 
THICKNESS O F LIPS 

4-INCH PO T 
8-INCH PO T 
<2-lNCH PO T 

in 

S t a g e s o f L e a r n i n g 
Figure 16: Standar d deviations of the index of shaping regularity related to the thickness of the 

lips as a function of the type of pot and the stage of learning. 
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The s u m o f th e squar e o f th e d i f ference s b e t w e e n th e righ t a n d lef t 
thicknesses o f the bas e i s also a  g o o d inde x fo r evaluat ing the skil l of the potter . 
The inde x measure s th e diff icult y i n master in g hol lowin g an d detachmen t o f 
the objec t f r om the lump . I n this regard , potter s of stag e 3  ar e fa r mor e superior . 

The inde x o f fash ion in g regulari t y o f th e r i m i s als o relevan t (widt h an d 
th ickness o f th e r im) . Th e greate r th e mastery , th e lowe r th e indexes . 

W e wi l l retai n thes e var iou s indexe s fo r th e descr ipt io n of archaeologica l 
data. 

Table 7 :  Means and standard deviations of regularity index of walls and base shaping as a function 
of type o f po t and stag e o f learning . 

TYPE OF PO T STAGE WALLS BASE 
(n=18 o r 15 ) av G av a 

Little Fair y 1A 7.88 7.29 12.16 14.26 
Lamp 1B 6.61 11.15 11.77 16.13 

2A 3.86 3.64 7.06 7.98 
2B 3.94 3.36 7.11 7.16 
3 2.50 1.75 1.61 2.72 

Big Fair y 1B 7.66 9.72 11.11 8.58 
Lamp 2A 4.60 4.45 4.60 6.29 

2B 4.33 4.62 12.38 13.29 
3 5.94 4.70 2.11 2.84 

Jar Li d 1B 7.83 7.95 14.33 18.00 
2A 6.53 4.35 6.13 6.25 
2B 4.72 4.87 3.66 5.06 
3 3.61 2.54 3.94 7.77 

4-inch po t 2A 14.86 19.39 4.53 4.80 
2B 13.83 18.77 3.33 4.55 

8-inch po t 2B 16.93 30.12 12.33 23.07 
3 12.27 12.50 3.22 4.30 

12-inch po t 3 20.27 15.00 4.88 9.77 

Table 8: Means and standard deviations of regularity index of rim shaping (width and thickness) 
as a  functio n of type  of po t and sta $ je o f learning. 

TYPE OF PO T STAGE RIM/WIDTH RIM/THICKNESS 
(n=18 o r 15 ) av o av a 

4-inch po t 2A 5.86 12.56 2.80 4.78 
2B 2.05 2.33 1.16 1.38 

8-inch po t 2B 3.46 6.43 2.13 2.44 
3 1.88 3.70 1.38 2.09 

12-inch po t 3 3.88 4.68 9.16 23.08 
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3.3 Inde x o f s t a n d a r d i z a t i o n (se e T a b l e 6 , F i g u r e s 1 7 t o 19 ) 

For smal l vessels, ' th e s tandar d deviat ion s o f th e absolut e d imens ion s 
(height, ori f ice , w id t h o f base ) s h o w a  gradua l reduct io n f ro m sub-stag e 1 A 
to sub-stag e 2A . Grou p 3  g ive s mediocr e results , associa ted wi t h the fac t tha t 
adults ar e no t longe r i n th e habi t o f mak in g thes e pots . 

The s tandar d deviat ion s als o decreas e fo r the 4 - an d 8- inc h pot s f r om th e 
2A g r o u p t o th e 2 B a n d 3  g roups . 

This reductio n in standard deviat ion s to the mea n durin g the differen t stage s 
of apprent iceshi p i s directl y relate d t o a  g r o w i n g master y ove r th e whee l -
throwing techn iqu e a n d th e consequen t abilit y t o produc e a  vesse l wi t h 
d imensions w h i c h c o n f o r m t o norms . 

The inde x o f s tandardizat io n therefor e appear s t o b e a  g o o d inde x o f 
mastery ove r th e whee l . It s stud y ma y b e appl ie d t o var iou s spec imen s o f a 
single typ e o f po t an d c o m p a r i s o n s m a d e fo r comparab l e d imens ions , base d 
o n value s s h o w n b y th e s tandar d deviat ion s pe r per iod . 

4. C O N C L U S I O N 

With respec t t o th e intrinsi c character ist ics retaine d i n this study , a n analysi s 
of th e cerami c assemblage s o f th e per iod s w h i c h fol lo w th e appearanc e o f 
the potter' s wheel, shoul d enable a  descriptio n of the rhyth m according to whic h 
the k n o w - h o w relate d t o thi s techniqu e w a s deve loped . Thi s rhyth m shoul d 
reveal th e proces s o f specia l izat ion , i f i t ha s bee n demonst ra te d a t th e firs t 
instance tha t befor e th e adven t o f th e whee l - th rowin g technique , cerami c 
vessels wer e m a d e b y non-specia l is ts . 
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STANDARDIZATION INDE X 
HEIGHT O F POT S 

i 1  t  1  r 

S t a g e s o f L e a r n t n g 
Figure 17 : Standar d deviations o f the height of the pots produced as a function of the type of 

pot and the stag e of learning. 
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STANDARDIZATION INDE X 
OPENING O F POT S 

T 
LT FAIR Y LIGH T 
BG FAIR Y LIGH T 
JAR LI D 

, 4-INCH PO T 
8-INCH PO T 
12-INCH PO T 

S t a g e s o f L e a r n t n g 

F i g u r e 1 8 : Standar d deviation s of the opening o f the pots produced as a function of the type 
of pot and the stage o f learning. 
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S T A N D A R D I Z A T I O N I N D E X 
BASE O F POT S 

T 

s t a g e s o t L e a r n t r i g 
Figure 19 : Standar d deviations of the bases of the pots produced as a function of the type of 

pot and the stag e o f learning . 
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P A R T FOU R 

Conclusions 
In orde r t o convenient l y d iscus s th e prob lem s o f validit y ou r stud y present s 
for th e interpretat io n o f archaeologica l data , w e hav e s u m m a r i z e d th e 
construct ion d e v e l o p e d earl ie r i n th e f o r m o f a  logicis t d i a g r a m (Figur e 20) . 
The initia l proposit ions ( P 01 t o P 0 9 ) ar e th e fact s mobil ize d i n the construct io n 
whi le th e intermediat e proposi t ion s ( P 1 , P2 , P3 ) connec t th e initia l da ta w i t h 
the termina l proposi t io n (P4) . Th e initia l proposi t ions presented ar e th e mai n 
results o f ou r invest igat ion , enabl ing simplif icat io n of the construct io n d iagram . 
They ar e nonetheles s micro-construct ion s w h o se successiv e derivat ion s coul d 
also b e th e subjec t o f dist inc t d iagrams . Wit h referenc e t o P 0 8 , w e hav e 
a s s u m e d tha t th e archaeologica l da t a hav e presente d trait s comparab l e t o 
those signif ican t a t th e dif feren t s tage s o f apprent iceship , i n orde r t o g iv e a n 
example o f th e typ e o f interpretat iv e const ruct io n tha t ma y b e fo reseen . 
Similarly, i n P 0 9 w e hav e a s s u m e d tha t h a n d - m a d e ceramics , prio r t o th e 
invention of the potter' s whee l, w e r e fashione d b y non-special ists . I t is possibl e 
that a  contrar y s i tuat io n ex is ted , w h i c h w p u l d modif y th e inference s o f th e 
construct ion . Onl y th e sect io n t o th e lef t o f th e d iagra m (P 1 an d P2 ) w o u l d 
not chang e s inc e i t const i tute s th e hypothesi s o f th e "wheel - throwin g 
technique/craft special izat ion " relat ionship , w h i ch be long s t o the e thnographi c 
f ie ld. 

The foundat ion s o f th e intermediat e proposi t ion s wi l l no w b e examined . 
The foundat ion s o f th e initia l proposi t ions , w h i ch be lon g t o th e e thnographi c 
f ie ld, hav e a lread y b e e n note d i n th e procedure s fo l lowe d fo r gather in g 
significant in format io n (re levance o f ora l invest igat ion , tests an d exper imenta l 
ceramic product ion) . The y shal l no t b e repeate d here . 

Proposi t ion P 1 state s a  re lat ionshi p be twee n th e "wheel - throwin g 
technique" an d " a lon g a n d diff icul t apprent iceship" . Thi s relat ionshi p c a n b e 
cons idered a  un iversa l one , keep in g i n m in d th e result s o f perceptua l moto r 
tests w h i c h cor robora t e i n causa l t e rm s th e observat iona l dat a tha t w e r e 
a s s u m e d t o hav e t ranscul tura l va lu e (the y expla i n w h y th e apprent iceshi p i s 
long a n d arduous) . 

Let u s clarif y that th e t ranscul tura l va lue o f th e relat ionshi p does no t relat e 
to the modalit ie s o f the apprent iceship , w h i ch ma y b e differen t f ro m one cultur e 
to anothe r (i n Europe , apprent iceshi p i n wheel - throwing start s wi th the centr in g 
operat ion , whi l e i n Indi a i t start s w i t h th e mak in g o f smal l fair y lamps) , bu t 
relates t o th e diff icult y i n master in g th e techn iqu e o f t h r o w i n g . Whatever th e 
socio-cultural context, th e potte r ha s t o pract is e fo r several year s a n d posses s 
the strengt h o f a n adul t befor e h e c a n maste r th e t h r o w i n g o f larg e vessels . 
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The relat ionshi p expresse d b y P 1 i s veri f iabl e th roug h exper iments . 
Moreover, i t is univocal a n d necessary : i t is not possible t o lear n th e w h e e l -
throwing techniqu e rapidl y b e c a u s e o f physio logica l constra ints , w h i c h ar e 
postulated a s ident ica l f r o m genera t io n t o genera t ion . 

P r o p o s i t i o n P 2 e x p r e s s e s t h e " w h e e l - t h r o w i n g t e c h n i q u e / c r a f t 
specialization" relat ionship . This relat ionshi p is not necessary i n the sense tha t 
the whee l - th rowing techniqu e must  impl y craf t specia l izat ion ; rather , i t reflects 
a socio-cul tura l env i ronmen t favourabl e t o the adopt io n a n d deve lopment o f 
an inventiv e techn iqu e a n d its c o n s e q u e n c e s. Th e relat ionshi p i s a univoca l 
one, consider in g P 1 . It is not b i -univocal s inc e craf t special izat io n appl ie s t o 
techniques othe r than wheel - throwing , suc h as the coil ing technique. It s context 
of appl icat io n is the context i n w h i ch P 1 is univocal: the homo sapiens  sapiens 
communi t ies . 

To refut e th e proposi t ion , i t suff ice s t o f in d s o m e cerami c assemblage s 
that hav e bee n p r o d u c e d b y overa l l domest i c g r o u p s o f a  communi t y (whil e 
ensuring that suc h communi t ies do not consist of specialists w ho are producing 
ceramics fo r ne ighbour in g communi t ies ) . 

To suppor t suc h a n hypothes is , i t w o u l d b e necessary : 
— Eithe r t o s h o w , fo r other craf ts , the systemat ic existenc e o f a cause-ef fec t 

relat ionship b e t w e e n the " long and arduous apprent iceship " variabl e an d 
the craf t specia l izat io n p h e n o m e n o n ; 

— O r to approach craf t special izatio n throug h anothe r variabl e an d yet arrive, 
in te rm s o f interpret in g th e data , a t th e sam e results . A  priori,  th e 
"apprent iceship" var iabl e i s no t th e onl y on e signif ican t i n craf t 
specia l izat ion. Other s cou l d b e signif icant , w h i ch hav e ye t to be def ined . 

Proposit ion P 3 perta in s t o th e descr ipt io n o f th e p h e n o m e n o n o f craf t 
special izat ion accord in g t o the descr ipt ive trait s tha t w h e e l - t h r o w n ceramic s 
present. I t raise s th e p r o b l e m o f th e t ransfe r o f exterio r knowledg e t o 
archaeological data . 

P3 i s admissib l e cons ider ing : 
— Similarit y o f contex t (homo  sapiens  sapiens  communi ty ) a n d of materia l 

(whee l - thrown ceramics ) i n archaeologica l a n d ethnographi c f ie lds ; 
— Univoca l characte r o f the relat ionshi p t ransferre d t o archaeologica l dat a 

(wheel - throwing technique/craf t special izat ion) ; 
— Proposit io n P 0 9 , i.e . th e absenc e o f craf t special izat io n befor e th e 

invent ion o f th e potter ' s w h e e l . 
Let u s clarify tha t P 3 i s strictly a  descr ipt io n of the rhyth m o f appearanc e 

of special ists : it d o es no t at all imply an ontogenes is /phy logenes is hypothesis . 
In other words , i t does no t assume tha t the m o de o f deve lopment o f the whee l -
throwing techniqu e i s relate d t o the diff icult ies result in g f r o m apprent iceshi p 
in thi s technique . Innovat io n a n d deve lopment o f a  techniqu e a s wel l a s the 
installation of special ists cor respond to important techno- an d soc io -economi c 
changes, w h i c h shou l d entai l mor e o r less t im e accord in g to the envi ronmen t 
in wh ic h the y tak e p lace . A w a r e o f the impor tanc e o f th is , w e sugges t a s a n 
inference a  description of the phenomenon whic h contain s n o explanatory term . 
Ethnographic knowledg e i s no t u s ed her e a s a  mode l o f evolut ion , bu t as a 
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heuristic too l fo r descr ib in g th e t e c h n o - e c o n o m i c p h e n o m e n o n locall y an d 
interpret ing i t accord in g t o archaeologica l data . 

P4 i s th e termina l proposi t ion . I t expresse s a n inferenc e f r o m th e 
relationship observable be twee n the craf t specia l izat io n p h e n o m e n o n a n d th e 
techno-economic env i ronment . I t i s veri f iabl e an d decidabl e o n th e basi s o f 
P3 an d o f th e inference s f r o m th e soc io -economi c context . 

W e hav e no t ana lyse d craf t special izat io n f r o m th e aspec t o f th e socio -
economic statu s o f the art isan s (part- t ime , ful l - t ime , possess ing land , landles s 
etc.); w e speci f ie d i n th e in t roduct io n that thi s w o u l d no t b e done . Thi s doe s 
not m e a n tha t i t i s no t possib l e t o d o so . O n c e th e craf t special izat io n ha s 
been at tested , al l tha t i s require d i s t o identif y th e mater ia l fact s w h i c h ar e 
signif icant fo r th e differen t statu s sought . Fo r thi s purpose , othe r reference s 
of knowledg e w o u l d hav e t o b e const ruc ted . Thei r contex t o f validit y w o u l d 
define thei r contex t o f appl icat io n t o archaeologica l data . Thes e reference s 
w o u l d enabl e u s t o a n s w e r th e ques t io n regardin g th e representat ivenes s o f 
archaeological fact s fo r interpret in g th e economi c resource s o f art isan s an d 
their socia l posi t ion . 
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the observe d techno-economica l contex t 

r 
Pi 

P3 

Description o f th e phenomeno n o f C.S . accordin g t o th e descript iv e 
traits, tha t whee l throw n ceramic s o f th e archaeologica l f iel d presen t 

PI 

r 
P2 

There i s a  relationshi p betwee n th e whee l 
throwing techniqu e an d th e phenomeno n o f C.S . 

P1 

The apprenticeshi p o f th e whee l throwin g 
technique i s lon g an d difficul t 

P 0 1 P 0 2 P 0 3 

Existence o f 3 
stages o f learnin g 
(the las t on e i s 
only attaine d i n 
the adulthood ) 

These 3  stage s 
are distinc t o n 
the basi s 
of th e tw o hande d 
behaviours an d 
the contro l o f 
the pressure s 

T h e numbe r o f 
operat ions an d 
the durat io n o f 
throwing increas e 
as a  funct io n o f 
the po t siz e an d 
decrease a s a 
funct ion o f th e 
learning stag e 

P 0 4 P 0 6 P 0 7 P 0 5 

The perceptual -
motor test s 
demonstrate 
that th e potter s 
elaborate 
specific behaviour s 

The apprent iceshi p 
of th e coil in g 
technique take s 
a shor t t im e 

The gesture s 
used i n th e 
coil ing techniqu e 
are eas y an d 
not specifi c 

The experimenta l 
ceramic produce d 
presents som e 
significant trait s 
of th e differen t 
stages o f 
apprenticeship 

P 0 8 P 0 9 

The descriptiv e 
traits o f th e 
archaeological 
pots ar e 
comparable wit h 
the significan t 
traits o f th e 
stages o f 
apprent iceship 

Before th e 
appearance o f 
the wheel , th e 
ceramic w a s 
manufactured 
by non-special ist s 

E T H N O G R A P H I C DAT A A R C H A E O L O G I C A L DAT A ( imagined ) 

Figure 20: Logicis t diagram o f the interpretative construction on craft specialization (referred a s C.S. ) 
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DEVELOPMENT O F A TAXONOMY T O MEASUR E 
THROWING DIFFICULTIE S O F PREHISTORICA L 
AND PROTOHISTORICAL CERAMI C VESSEL S 

Valentine Roux 





INTRODUCTION 

R e s e a r c h h y p o t h e s i s 

In ou r preced in g s tudy , i t w a s demons t ra te d tha t th e moto r ski l l s involve d i n 
the coi l in g techn iqu e d o no t appl y t o th e whee l - th row in g techn ique . Th e latte r 
requires th e deve lopmen t o f speci f i c abil i t ie s wh ic h ar e diff icul t an d tak e t im e 
to acqui re . Thi s s lo w acquis i t io n i s exp la ine d no t on l y b y th e diff icult ie s o f th e 
motor activit ie s t o b e learnt , bu t als o b y the existenc e o f activit ie s whose natur e 
and complex i t y var y accord in g t o the s iz e a n d shap e o f the pot . Fol lowin g thi s 
observat ion, i t w as conc lude d tha t onl y special ist s ar e i n a  posi t ion to pract is e 
and to maste r the wheel - throwing technique . No w th e master y o f this techniqu e 
has bee n note d on l y fo r hig h unrestr ic te d pots , whi l e th e archaeolog ica l 
assemblages ar e m a d e u p o f restr icte d an d unrest r ic te d vesse l s o f differen t 
shapes an d s izes . There fore , t o descr ib e th e p roces s accord in g t o wh ic h th e 
whee l - th rowing w a s adop te d an d mas te red , i t b e c a m e eviden t tha t on e ha d 
to deve lo p a  techno-morpho log ica l t axonom y wh ic h reveal s th e diff icult ie s 
related t o cerami c shape s :  t hese dif f icult ie s ar e representat iv e o f th e leve l 
of competenc e o f th e pot ters , o r th e w a y th e w h e e l i s used . Wi th thi s purpos e 
in mind , w e dec ide d t o wo r k ou t measu remen t s wh ic h w o u l d enabl e u s t o 
assess the th row ing dif f icult ie s o f archaeolog ica l vesse ls . Th e fo l lowing stud y 
is a  construct ion o f thes e measu remen ts , o n the basi s o f e thnoarchaeolog ica l 
data co l lecte d i n nor thwes t India . 

O b j e c t i v e s o f s t u d y 

A descr ipt io n o f th e techno-morpho log ica l evolut io n o f cerami c vessel s 
accord ing t o thei r t h row in g dif f icult ies , o r o f th e proces s th roug h wh ic h th e 
whee l w a s adop te d an d used , permi t s u s t o tak e u p th e fo l lowin g synchroni c 
and d iachroni c s tud ies . 

S y n c h r o n i c s t u d i e s 

A stud y o f pottery  specialization.  Ou r p reced in g stud y showe d tha t th e whee l -
throwing techniqu e i s s igni f ican t i n craf t specia l izat ion , tak ing int o accoun t th e 
long and arduou s apprent iceshi p it s master y requires . Therefore, to infe r potter y 
special izat ion, th e archaeo log ica l cerami c assemb lage s shou l d attes t t o th e 
mastery o f this techn ique. On e o f the a im s o f thi s stud y i s to def in e a  threshol d 
beyond wh ic h vesse l -manufac tu r in g diff icult ie s coul d b e cons idere d 
representat ive o f a  master y o f th e whee l - th row in g techn ique . 
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A stud y o f th e diffusion  of  the  wheel-throwing  technique.  Throug h a 
techno-morpholog ica l s tud y o f cerami c vessels , i t shoul d b e possibl e t o 
dist inguish b e t w e e n the sites w h e re th e whee l - th rowing techniqu e w a s eithe r 
dev ised o r impor ted . O n e m a y a s s u m e that , i n the first case , th e sites w o u l d 
bear w i tnes s t o a  gradua l master y o f th i s techn ique . I n the s e c o n d case , a 
complete master y o f th e techniqu e w o u l d b e immedia te . 

A stud y o f th e spatial  distribution  of  the  technical  know-how.  Th e stud y 
of cerami c assemblage s accord in g t o th rowin g diff icult ie s shoul d permi t u s 
to analyse , a t th e regiona l level , th e distr ibut io n of potter s accordin g t o thei r 
stage o f competence . 

D i a c h r o n i c s t u d i e s 

A stud y o f th e integration  of  the  wheel-throwing  technique  into  prehistoric 
techno-economic systems.  Thi s stud y bear s on the role of the soc io -economi c 
milieu in the adoption and evolut ion of the wheel - throwing technique . I t consists 
of comparativ e analyse s o f the techno-morphological evolutio n of whee l - throw n 
ceramic vesse l s b e t w e e n site s o f a  singl e regio n o r f r o m differen t regions . 
Such analyse s wil l highlight , at the local level , the importance o f certain factor s 
in th e deve lopmen t o f th e whee l - th rowin g technique : procedure s o f 
manufactur ing, tast e a n d d e m a n d o f I he cl ients , soc io -economi c condi t ion s 
of potter y product ion , a n d s o for th . 

The hypothesi s concern in g th e complex i t y o f integrat io n o f th e whee l -
throwing techn iqu e i s fo rmula te d th roug h e thnographi c examples . Thes e 
examples s h o w tha t th e knowledg e o f the w h e el impl ie s neithe r it s adopt io n 
nor th e ful l ut i l izat io n o f it s potent ia l . Thre e factor s ma y explai n this : 

t . Th e t e c h n o - e c o n o m i c profi t l inke d t o thi s techn iqu e i s no t effectiv e o r 
apparent o n a  shor t - te r m basis . I t i s a  difficul t techn ique , w h i c h i s not 
necessari ly mor e rapi d tha n th e hand-bui ld in g techniques , part icularl y in 
the cas e o f part ia l exploi tat io n of the whee l - th rowing techniqu e (e.g. , th e 
whee l i s u s e d onl y fo r manufactur in g roug h models ) . I n India , th e 
manufactur ing t ime s o f h a n d - m a de an d padd led pot s (pot s f r om Manipur ) 
are thu s comparab l e t o th e manufactur in g t ime s o f w h e e l - t h r o w n an d 
paddled pots . I n Tz in tzuntan, Mexico , Foste r ( 1 9 5 9 , 1 9 6 5 ) note s tha t th e 
relative rapidit y w i t h w h i c h th e pot s ar e m o u l d e d i s a  majo r facto r i n 
resist ing th e adopt io n o f th e w h e e l . Similarly , i n K a r i a - b a - M o h a m m e d 
(Balfet, 1973) , the s h a p es o f the hand-made pot s an d organizat ion o f the 
w o r k ar e suc h tha t th e whee l - th rowin g techn iqu e doe s no t offer savin g 
of t ime ove r th e tradi t ional fash ion ing techn iques. Accord in g to Balfet , the 
w h e e l w a s neve r adopte d ther e fo r this reason . 

2. Th e pract is e o f t h r o w i n g ma y represen t a n economi c risk  s inc e ne w 
ceramic shape s cou l d c o m e f r o m i t that migh t no t necessari ly b e va lue d 
by socia l d e m a n d . Thi s c o u l d b e a  decis iv e facto r i n the conservat ion o f 
tradit ional t echn ique s (Balfet , 1984 ; Nickl in , 1971) . 

3. Ther e i s no part icular factor w h i ch necessari l y impl ie s the adopt ion of the 
whee l . T h u s th e increas e i n d e m a n d fo r ceramic vessel s doe s no t ipso 
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facto impl y th e adopt io n o f this technique , a s Foste r observe d i n Mexic o 
( 1 9 5 9 : 1 1 3 - 1 1 4 ) : 

Commerc ia l i za t ion ma y b e th e mot ivat io n tha t lead s potter s t o 
abandon tradit iona l techniques , an d t o underg o th e difficul t 
exper ience o f learning ne w motor pattern s i n order to keep up wi th 
market d e m a n d s . Ye t eve n thi s mot ivat io n i s no t necessari l y 
compel l ing , a s ev idence d b y the resistanc e o f the Mex ica n potte r 
to th e w h e e l , o r it s ful l exploi tat ion , i n spit e o f famil iarit y wi t h it s 
existence an d capabi l i t ies . 

During th e Chalcol i th ic per iod , i n the Indu s val le y o r in Mesopotamia, th e 
situation w as eve n mor e comple x becaus e (a ) th e whee l - th rowing techniqu e 
was i n the infan t s tage , an d the moto r activit ie s necessar y fo r achieving th e 
desired goa l ha d yet to be invente d a n d then integrate d int o potter y pract ise ; 
and (b ) rtiaster y o f al l the activit ie s relate d t o th e whee l - th rowin g techniqu e 
is determine d b y th e fabr icat io n o f differen t vesse l shapes . Thes e shapes , 
because o f the manufactur ing process , consti tut e new shapes. Consequent ly , 
their adopt io n an d the adopt ion of the wheel migh t d e p e n d o n soc io-economi c 
factors tha t ma y hol d swa y ove r th e technica l progres s tha t th e w h e e l 
represents. 

A stud y o f th e phenomena  of  evolution,  maintenance  and  regression  of 
a technique.  Analysi s o f cerami c assemblage s accord in g t o thei r th rowin g 
difficulties enable s u s t o measur e th e ampl i tud e o f thes e p h e n o m e n a . 

T h e w h e e l - t h r o w i n g t e c h n i q u e 

A whee l ma y b e use d wi thou t th e whee l - th rowin g techniqu e a n d , inversely , 
the throwin g techniqu e ma y b e pract ise d wi thou t a  whee l du e to instrument s 
such a s th e tournett e (Balfet , 1973 , 1984) . I n a n archaeologica l o r a n 
ethnographic si tuat ion , th e signif ican t technologica l e lemen t i s no t the tool , 
but th e technique o f th rowing : first , th e deve lopmen t o f moto r capabi l i t ie s i s 
understood sinc e thes e diffe r f r o m thos e involve d i n th e tradit iona l hand -
building techn iques ; a n d second , i t is the us e o f the throwin g activit y w h i c h 
determines th e manner i n which the wheel i s exploited—fully, partially (throwin g 
of smal l vessels , part s o f vessels , o r roug h model s only) , o r no t a t al l (us e 
of th e whee l a s a  tournet te) . 

R e s e a r c h p r o c e d u r e 

To se t up m e a s u r e m e n ts w h e r e b y th e throwing diff iculties of ceramic vessel s 
might b e assessed , w e carr ie d ou t a serie s o f exper iment s wi t h potter s f ro m 
northwest Indi a (nat ive s o f Rajastha n an d Haryana) . Thes e exper iment s 
consisted o f havin g differen t cerami c shape s reproduce d b y three group s o f 
potters acknowledge d t o diffe r i n competence . Thes e shape s wer e def ine d 
against th e principa l shape s f o u n d i n the Indu s valle y dur in g the Chalcol i thi c 
and protohistor i c per iods . I t shoul d b e note d tha t i t w a s no t possibl e t o 
base th e exper iment s o n loca l shapes , becaus e i n Indi a th e majorit y o f 
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containers ar e ob ta ine d b y beat in g afte r th rowin g roug h models . Thes e roug h 
models, a s thei r nam e indicates , ar e coars e shape s wit h ver y thic k wal ls w h o s e 
reproduct ion w o u l d no t permi t u s t o g ras p th e var iou s th rowin g diff icult ie s 
presented b y th e archaeologica l vessels . 

The reproductio n o f pot s by subject s o f differin g competence sough t to verif y 
empirical ly th e ora l dat a o n th rowin g diff icult ies . Th e exper imenta l product io n 
enabled u s to stud y i n part icular t o w h at exten t th e per formance s o f th e potter s 
var ied accord in g t o thei r s tag e o f c o m p e t e n c e a n d th e c lasse s o f conta iners . 

Once th e cerami c conta iner s wer e reproduced , the y wer e classi f ie d b y th e 
three group s o f potter s i n ascend in g orde r o f th rowin g diff icult ies . Fro m thi s 
classif ication, we subsequent l y e laborate d a  techno-morphologica l t axonomy . 
This procedur e take s plac e wi th i n th e f r a m e w o r k o f d e d u c e d typologie s 
(Gardin, 1979) . Th e classi f icat io n i s g iven b y e thnographi c fact s an d ou r tas k 
consists o f researchin g th e intrinsi c criteria necessar y t o f ind this classif icat io n 
again. A t thi s level , th e interpretat io n o f th e typolog y obta ine d is , b y 
construct ion, univoca l i n th e contex t o f observat io n (Gallay , 1980) . I n th e 
c i rcumstances , w e dev ise d a  t a x o n o m y w h i c h enable d u s t o classif y differen t 
pot shape s accordin g t o a n ascendin g orde r o f throwing difficultie s as indicate d 
by th e potter s in terv iewed . Th e c lasse s tha t f o r m th e t a x o n o m y represen t th e 
measurement o f throwing difficulties . Thei r interpretatio n i s restricted to cerami c 
assemblages m a d e b y nor thwes t India n potters . 

To estimat e th e validit y of this taxonomy i n other cultura l contexts, we aske d 
some Frenc h potter s t o def in e th e m e a s u r e m e n t s agains t w h i c h th e th rowin g 
difficulties o f a  po t ar e assessed . T h e n , th e shape s o f th e pot s reproduce d 
by th e India n potter s w e r e c lassi f ie d accord in g t o thes e measurement s an d 
w e tr ie d t o ascerta i n w h e t h e r ther e i s a  corre lat io n be twee n th e India n 
classif icat ion a n d th e Frenc h one . 

This researc h procedur e i s s u m m a r i z e d i n Figur e 1 . 

(1) (2) 

Definit ion o f a  serie s o f 
ceramic s h a p e s 

Classi f icat ion an d reproduct io n 
of th e serie s b y thre e g roup s o f 
Indian potter s a c k n o w l e d g e d a s 
dif fer ing i n competenc e 

(3) (4) 

Development o f a  techno -
morphologica l t a x o n o m y o n th e 
basis o f ind igenou s c lassi f i -
cat ion an d explanat io n 

Analys is o f th e exper imenta l 
ceramic product io n t o evaluat e 
the validit y o f ora l dat a 

(5) 
Invest igat ion o f th e t ranscui tura l 

value o f th e t a x o n o m y wi t h Frenc h potter s 

Figure 1 : Research procedur e conducted for the development o f a techno-morphological taxonomy 
for evaluating th e throwin g difficulties of pre - an d protohistori c ceramic forms . 
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1 . DEF IN IT IO N O F A  M O R P H O L O G I C A L S E R I E S O F C O N T A I N E R S 

The serie s o f ce rami c s h a p e s de f ine d i n ou r exper imenta l reproduct io n 
represent th e mater ia l o n w h i ch the techno-morphologica l t axonomy ha s bee n 
constructed. Thes e shape s wer e def ine d agains t technologica l criteria (keepin g 
in m ind ou r p reced in g study ) a n d morpholog ica l cri teria (absolut e an d relativ e 
d imensions w h i c h includ e the principa l fo rms encounte re d dur in g the pre - an d 
protohistory o f th e Indu s val ley) . The y shou l d no t b e cons idere d types , bu t 
rather e x a m p l e s o f cerami c shape s wi th i n morphologica l categor ies . 

Firstly, t w o mai n categor ie s o f conta iner s ar e d is t ingu ished—rest r ic te d 
containers an d unrestr ic te d c o n t a i n e r s — s i n c e thes e t w o categor ie s 
demonstra te t h r o w i n g diff icult ie s o f a  differen t nature : 

— Restr icte d conta iner s :  ori f ic e d iamete r <  m a x i m u m diameter ; 
— Unrestr icte d conta iners : ori f ic e d iamete r >  m a x i m u m diameter . 

For ei the r o f thes e t w o categor ies , th e e lement s "ri m an d "foot " ar e no t 
taken int o cons idera t ion ; ou r earl ie r stud y s h o w e d tha t thes e ar e mino r 
e lements i n t e r m s o f fash ion in g dif f icult ies . 

As fo r th ickness , i t i s h o m o g e n e o u s fo r th e entir e corpus , i.e . b e t w e e n 
5 m m a n d 1  c m . Indeed , i t w a s note d earl ie r tha t th e rati o height / th icknes s 
significantly ref lect s degre e o f diff iculty . A t th e t im e o f construct in g a t e c h n o -
morphologica l t a x o n o m y, on e ough t t o inser t th is informat io n as i t is definitel y 
pert inent. Th e va lu e b e t w e e n 5  m m a n d 1  c m w a s se lecte d w i t h referenc e 
to archaeologica l e x a m p l e s s inc e th e valu e encountere d mos t of te n i s 5  m m . 
Therefore, a t the t im e o f th rowing, i.e. fo r an unfire d clay, the averag e thicknes s 
had t o b e b e t w e e n 5  m m a n d 1  c m . 

1 .1 . R e s t r i c t e d c o n t a i n e r s ( T a b l e 1 ) 

Four groups of containers wer e dist inguishe d on th e basi s o f the variou s value s 
possible accord in g t o heigh t (H) . I t wi l l b e recal le d tha t thi s i s a  majo r var iabl e 
by which the difficultie s of transit ing f rom one stag e o f apprent iceshi p to anothe r 
are expressed . Th e fou r g roup s ar e a s fo l lows : 

— 2 0 - c m hig h conta iner s (2 0 <  H  Z  30 ) 
— 3 0 - c m hig h conta iner s (3 0 <  H  Z  40 ) 
— 4 0 - c m hig h conta iner s (4 0 <  H  Z  50 ) 
— 5 0 - c m hig h conta iner s (5 0 <  H  Z  60 ) 

Pots 10-c m hig h hav e no t b e en taken int o considerat ion because , whateve r 
their shape , the y ar e a lway s easie r t o th ro w t h a n 2 0 - c m hig h pot s (se e ou r 
preceding study , a s w e l l a s 2.2.3 ) 

Pots highe r t h a n 6 0 c m w e r e no t inc lude d i n exper iment s becaus e i n 
northwest India , pot s o f thi s siz e ar e no t m a d e i n on e p iece , bu t i n severa l . 

Wi th in th e fou r g r o u p s o f conta iners , shape s hav e bee n def ine d base d o n 
the differen t values the fol lowin g variables coul d take: m a x i m u m diamete r (MD) , 
base d iamete r (BA) , a n d orif ic e d iamete r (OR) . 
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M a x i m u m d iamete r Bas e a n d orif ic e 

M D <  1/ 2 H  B A an d O R <  1/ 2 M D 
H >  M D >  1/ 2 H  B A an d O R >  1/ 2 M D 

M D =  H 
2H >  M D >  H 

M D >  2 H 

The differen t va lue s o f these var iable s a l lowe d u s to establ is h 2 8 shape s 
of conta iners . S o m e o f th e combina t ion s cou l d no t b e produce d b y India n 
potters, namely : 

< 3 0 - c m hig h conta iners : M D >  2  H  an d B A an d O R <  1/ 2 M D 
< 4 0 - c m hig h conta iners : M D <  1/ 2 H  an d B A an d O R <  1/ 2 M D 

M D >  2  H  an d B A an d O R >  1/ 2 M D 
M D >  2  H  an d B A an d O R <  1/ 2 M D 

Table 1: Registration numbers and absolute dimensions of restricted vessels, given in centimeters 

Relative Dimension s N ° H  M D O R B A Relativ e Dimension s 

H >MD > 1/2 H 1 20 14 10 10 BA & OR >1/2M D 
MD =  H 2 20 20 15 15 BA & OR >1/2M D 
MD <  1/2 H 3 20 8 5 5 BA & OR >1/2M D 
H >MD > 1/2M D 4 20 14 5 5 BA & OR <1/2M D 
MD =  H 5* 20 20 7 7 BA & OR <1/2M D 
MD <  1/2 H 6 20 8 3 3 BA & OR <1/2M D 
2H >MD> H 7 20 26 13 13 BA & OR >1/2M D 
2H >MD > H 8 20 26 9 9 BA & OR <1/2M D 
MD > 2H 9 20 40 22 22 BA & OR >1/2M D 
MD >  2H 10 20 40 18 18 BA & OR <1/2M D 

H >MD > 1/2 H 11 30 21 15 15 BA & OR >1/2M D 
MD =  H 12 30 30 22,5 22,5 BA & OR >1/2M D 
MD <  1/2M D J i t 30 12 7,5 7,5 BA & OR >1/2M D 
H>MD> 1/2 H 14 30 21 7,5 7,5 BA & OR <1/2M D 
MD =  H 15 30 30 10,5 10,5 BA & OR <1/2M D 
MD <  1/2 H 16 30 12 4,5 4,5 BA & OR <1/2M D 
2H >MD > H 17 30 39 20,5 20,5 BA & OR >1/2M D 
2H >MD > H 18 30 39 13,5 13,5 BA & OR <1/2M D 
M > 2H 19 30 60 33 33 BA &  OR >1/2M D 

H >MD > 1/2 H 20 40 30 20 20 BA & OR >1/2M D 
MD =  H 21 40 40 30 30 BA & OR >1/2M D 
MD <  1/2 H 22 40 15 7,5 7,5 BA & OR >1/2M D 
H >MD > 1/2M D 23 40 30 12,5 12,5 BA & OR <1/2M D 
MD = H 40 40 17,5 17,5 BA & OR <1/2M D 
2H >MD> H 25 40 45 30 30 BA & OR >1/2M D 
2H >MD > H 26 40 45 20 20 BA & OR <1/2M D 

H >MD > 1/2 H 27 50 25 18 18 BA & OR >1/2M D 
MD < 1/2 H 28 50 20 13 13 BA & OR >1/2M D 
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For 5 0 - c m hig h conta iners , onl y t w o combina t ion s ar e possible : 

— H  >  M D >  1/ 2 H  an d B A a n d O R >  1/ 2 M D 

— M D Z  1/ 2 H  a n d B A a n d O R >  1/ 2 M D 

The differen t g roup s o f conta iners wer e o f the fo l lowin g number o f shapes : 

— grou p o f 2 0 - c m hig h conta iners : 1 0 shape s 
— grou p o f 3 0 - c m hig h conta iners : 9  shape s 
— grou p o f 4 0 - c m hig h conta iners : 7  s h a p e s 
— grou p o f 5 0 - c m hig h conta iners : 2  shape s 

Table 1  g ive s th e respect iv e d imens ion s o f th e 2 8 shape s a s wel l a s thei r 
registration number . Fo r eac h o f thes e shapes , on e mus t conside r a  m a x i m u m 
diameter locate d i n the lower , middl e o r uppe r par t o f th e container . L ikewise , 
one mus t conside r cont inuou s o r car inate d bodies . 

1.2. U n r e s t r i c t e d c o n t a i n e r s ( T a b l e 2 ) 

For thi s category o f conta iners , the . pert inent var iabl e is;th e orif ic e (accordin g 
to ou r precedin g s tudy) , an d thes e fou r g r o u p s w e ' r ^ d e f i n e d : 

— 2 0 - c m orif ic e conta iner s (2 0 <  O R Z  30 ) 
— 3 0 - c m orif ic e conta iner s (3 0 <  O R Z  40 ) 
— 4 0 - c m orif ic e conta iner s (4 0 <  O R Z  50 ) 
— 5 0 - c m orif ic e conta iner s (5 0 <  O R Z  60 ) 

The 60 -c m an d 7 0 - c m orific e conta iners w e r e no t inc lude d in exper iments , 
a l though technical l y feasible , b e c a u s e apparent ly , Chalcol i thi c assemblage s 
do no t includ e w h e e l - t h r o w n unrestr icte d conta iner s w h o s e orif ic e exceed s 
60 c m . 

Table 2:  Registratio n number s an d dimension s o f unrestricte d vessels, give n i n centimeters. 

Relative Dimension s Ne H OR BA Relative Dimension s 

1/2 OR<H < O R 30 10 20 15^ BA>1/2 O R 
1/2 OR> H 31 7 20 15* BA>1/2 O R 
1/2 OR<H < O R 32 10 20 5 BA<1/2 O R 
1/2 OR> H 33 7 20 5 BA<1/2 O R 

1/2 OR<H < O R 34 15 30 22,5 BA>1/2 O R 
1/2 OR> H 35 10,5 30 22,5 BA>1/2 O R 
1/2 OR<H < O R 36 15 30 7 BA<1/2 O R 
1/2 OR> H 37 10,5 30 7 BA<1/2 O R 

1/2 OR<H < O R 38 20 40 20 BA>1/2 O R 
1/2 OR> H 39 15 40 20 BA>1/2 O R 
1/2 OR<H < O R 40 20 40 10 BA<1/2 O R 
1/2 OR> H 41 15 40 10 BA<1/2 O R 

1/2 OR<H < O R 42 25 50 25 BA>1/2 O R 
1/2 OR> H 43 20 50 25 BA>1/2 O R 
1/2 OR<H < O R 44 25 50 20 BA<1/2 O R 
1/2 OR> H 45 20 50 20 BA<1/2 O R 
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With in thes e fou r g roups , th e shape s ar e def ine d accordin g t o th e value s 
for th e heigh t a n d base . 

Height 

OR >  H  >  1/ 2 O R 
H Z  1/ 2 O R 

Base 
BA Z  1/ 2 O R 
BA >  1/ 2 O R 
A tota l o f 1 6 shape s resul ted : 

— grou p o f 2 0 - c m orif ic e conta iners : 4  shape s 
— grou p o f 3 0 - c m orif ic e conta iners : 4  shape s 
— grou p o f 4 0 - c m orif ic e conta iners : 4  shape s 
— grou p o f 5 0 - c m orif ic e conta iners : 4  shape s 

Dimensions ar e g ive n i n Tabl e 2  togethe r w i t h registrat io n n u m b e r s (3 0 
to 45) . 

2. R E P R O D U C T I O N A N D I N D I G E N O U S C L A S S I F I C A T I O N 
O F M O R P H O L O G I C A L S E R I E S 

The potter s w e w o r k e d wi t h liv e i n th e envi ron s o f N e w Delhi , i n th e subur b 
of Ut ta m Nagar . The y ar e native s f ro m Rajastha n an d Haryana . Th e interview s 
and exper iment s i n w h i c h the y part ic ipate d w e r e c o n d u c t e d i n th e h o m e o f 
our in formant , th e potte r Ha r K ishan . Th e exper imenta l condi t ion s were thu s 
h o m o g e n e o u s : th e var iou s conta iner s w e r e reproduce d b y al l the pot ter s o n 
Har Kishan' s w h e e l a n d w i t h hi s clay . Th e w h e e l i s a  st ic k w h e e l . 

2.1 E x p e r i m e n t a l p r o c e d u r e 

Initially, w e w o r k e d wi t h Ha r K isha n w h o , i t shou l d b e noted , i s a  potte r o f 
extraordinary skil l . Fo r var iou s reasons , h e ha s special ize d i n ornamental pot s 
and f lower-po t ho lders , an d deve lope d a  uniqu e k n o w - h o w ver y super io r t o 
that require d for produc ing tradit ional ceramic vessels . W e aske d h i m to mak e 
every containe r o f th e techno-morpholog ica l serie s (Plat e 1 ) . I n hi s first essay , 
Har Kisha n est imate d th e lum p o f cla y require d fo r the th rowin g of a  part icula r 
pot an d th e cours e t o b e fo l lowe d to obtain the d imension s desired . Hi s secon d 
essay w a s th e f ina l one, w h i c h we f i lmed . Spec imens f r o m the firs t essa y wer e 
reserved a s v isua l sample s fo r othe r pot ters , wh i l e th e d imens ion s o f 
spec imens f r o m th e s e c o n d essa y w e r e recorded . 

After fabr icat in g eac h pot , Ha r K isha n deta i le d th e th rowin g diff icult ie s 
encountered . T h e n h e c o m p a r e d thes e an d classi f ie d th e conta iner s i n 
ascending orde r o f fash ion in g diff iculty . 

W e nex t w o r k ed wi t h three group s o f pot ters , seven person s i n each group , 
w h o di f fere d i n c o m p e t e n c e . C o m p e t e n c e w a s de te rmine d b y th e potter s 
themselves w i t h respec t t o th e typ e o f pot s the y thre w dail y o n th e whee l . 
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G R O U P 2B : Potter s w h o mad e unrestr icte d container s be lo w 3 0 - c m 
height 

G R O U P 3A : Potter s w h o m a d e unrestr icte d container s abov e 3 0 - c m 
height 

G R O U P 3 B : Potter s w h o m a d e unrestr ic te d an d restr icte d conta iner s 
above 3 0 - c m heigh t 

The group s o f potter s were classif ie d in accordance wi t h the s c h e m e g ive n 
in th e precedin g study , w h e r e w e hav e expla ine d tha t th e heigh t o f w h e e l -
thrown pot s is used a s a  marke r i n Ut tam Naga r for the stag e o f apprent iceshi p 
in pottery . Potter s w h o th ro w 20 - t o 3 0 - cm hig h pot s are a t stag e 2 B accord in g 
to thi s system . Potter s w h o t h r o w pot s equa l t o o r abov e 3 0 - c m heigh t be lon g 
to stag e 3A . Potter s o f stag e 3 B ar e acknowledge d a s superio r i n c o m p e t e n c e 
to potter s o f s tag e 3A , o n th e basi s o f t yp e o f po t t h r o w n o n th e w h e e l : th e 
latter group mak e onl y f lower pots , i.e . unrestr icte d containers, whereas potter s 
of stag e 3 B mak e al l th e dif feren t type s o f pot s tradit ional l y f o u n d i n h o m e s 
(restricted conta iners o f dif feren t size) . Potter s a t stag e 3 B hav e sett le d mor e 
recently i n Ut ta m Naga r a n d stil l posses s th e k n o w - h o w requisit e fo r th e 
product ion o f vesse l s use d i n th e countrys ide . 

G r o u p 2 B w a s aske d t o m a k e restr icte d conta iners Nos . 1 , 2 , 4 an d 5  (se e 
Table 1 ) an d unrestr ic te d conta iner s Nos . 3 1 an d 3 3 (se e Tabl e 2) . 

Groups 3 A a n d 3 B w e r e a s k e d t o m a k e restr icte d conta iner s Nos . 1 , 2 , 
4, 5 , 6 , 8 , a n d 9  (se e Tabl e 1 ) a n d unrestr icte d conta iner s Nos . 3 1 a n d 3 3 
(see Tabl e 2) . 

The exper imen t c o v e r e d onl y 2 0 - c m hig h a n d 2 0 - c m orif ic e conta iners , i n 
order tha t c o m p a r i s o n o f per fo rmanc e c o u l d includ e potter s o f g r o u p 2B , w h o 
make onl y 2 0 - c m hig h unrestr ic te d conta iners . Grou p 2 B w a s no t aske d t o 
reproduce conta ine r Nos . 6 , 8  a n d 9 , a s i t w a s ver y quickl y d iscerne d tha t 
they w e r e no t capab l e o f d o i n g so . Conta iner s Nos . 3 , 7 , 3 0 an d 32 , i.e . th e 
other 20 -c m hig h a n d 2 0 - c m orif ic e g roups , wer e no t reproduce d du e t o 
cont ingent reason s :  the pot ter s cou l d no t b e aske d t o th ro w s o m a n y pots . 
The degre e o f diff icult y w a s es t imate d b y ora l survey . 

Each potte r reproduce d th e var iou s container s tw ice , consecut ively . A 
sample o f Ha r Kishan' s w o r k serve d a s a  v isua l mode l . Th e s e c o n d essa y 
w a s f i lme d a n d th e d imens ion s o f th e conta iner s recorded . Fol lowin g th e 
throwing o f eac h container , th e potte r assesse d it s diff icult ie s an d late r 
classif ied al l th e pot s i n a s c e n d i n g orde r o f th rowin g diff icult ies . 

All the restricte d conta iners m a d e b y Ha r K isha n an d th e othe r potter s ha d 
a m a x i m u m d iamete r i n the middl e o f th e body . Dur in g exper iment s wi t h Ha r 
Kishan i t appeared that , whateve r th e po t shape , throwin g is more difficul t w h e n 
the m a x i m u m d iamete r occur s i n th e lowe r par t o f th e pot , an d easie r w h e n 
located i n th e uppe r par t (se e 2.2.2) . Th e middl e cours e w a s c h o s e n , i.e . 
product ion o f pot s w i t h th e m a x i m u m d iamete r occurr in g i n the middl e o f th e 
body. 

It shoul d als o b e m e n t i o n e d tha t al l th e pot s p r o d u c e d ha d a  car inat ion , 
even thoug h thi s typ e o f conta ine r i s mor e difficul t t o execut e tha n pot s w i t h 
a cont inuou s bod y (se e 2.2.2) . W e d iscovere d tha t i n seek in g t o respec t th e 



105 

given measurement s o f the m a x i m um diameter , al l the pot ters t ended t o mar k 
out th e d iamete r w i t h a  car inat io n (Plat e 2) . 

The var iou s s h a p e s o f 2 0 - c m hig h pot s an d 2 0 - cm orif ic e pot s p r o d u c e d 
by th e thre e g r o u p s o f pot ter s ar e depic te d i n Figure s 2  an d 3 . 

2.2. I n d i g e n o u s c l a s s i f i c a t i o n 

The 20 -c m hig h a nd 20 -m orifice containers wer e classif ie d by the three group s 
of potter s (Ha r K isha n i s i n g r o up 3B ) accord in g t o th e s a m e classi f icat io n 
wh ich expresse s a n ascend in g orde r o f t h r o w i n g diff icult ies . Thi s un iqu e 
classif icat ion an d tha t b y Ha r K isha n fo r the othe r conta iner s ar e note d i n 
Figure 6 . Th e ora l exp lanat ion s just i fy in g th is c lassi f icat io n are g ive n be low . 
They relat e t o the diff icult ie s p o s e d b y absolut e a n d relativ e d imens ions . 

2.2.1 Distinction  between  restricted  and  unrestricted  containers 
Within th e limi t o f th e corpu s (th e morphologica l ser ies) , mos t o f th e 

restricted conta iner s ar e cons idere d mor e diff icul t t o th row t h a n unrestr icte d 
containers. Contrar y t o th e latter , th e m a x i m u m diamete r o f restr icte d 
containers ha s t o suppor t c la y wa l l , w h i c h impl ie s a  mor e comple x k n o w -
how. Thi s consist s i n k n o w i n g ho w to ba lanc e th e masse s o f cla y b e t w e e n 
the uppe r a n d lowe r par t s o f the b o dy or , further, t o contro l the pressure s o f 
the f inger s w h i c h hav e t o distr ibute the clay i n such a  m a n n e r tha t th e lowe r 
wal ls an d the m a x i m u m d iamete r ar e suff icientl y thic k t o suppor t th e uppe r 
wai ls . Fo r a  novice , o n e o f th e mos t difficul t exerc ise s i s est imat io n o f th e 
amount o f c lay to col lect a t the level o f the m a x i m um d iamete r i n order to the n 
raise th e uppe r wa l ls . 

Unrestr icted conta iner s fo r w h i ch th rowin g diff icult ie s definitel y surpas s 
those o f restr icte d conta iner s hav e a n orif ic e abov e 4 0 c m . I n thi s case , 
throwing o f the require d quant i t y o f c la y i s an operat io n tha t i s mor e difficul t 
to maste r t h a n t h r o w i n g o f uppe r wa l l s . 

In Figur e 6 , restr icte d conta iner s Nos . 1 , 2  a n d 3  ar e ranke d befor e 
unrestr icted conta ine r Nos . 30, 3 1 , 32 an d 33. A s a matte r o f fact , however , 
the potter s f o u n d t h e t h r o w i n g diff icult ie s o f thes e pot s ver y simila r an d 
classifying t h e m s o m e w h a t problemat ica l . 

2.2.2. Location  of  maximum  diameter  and  distinction  between  continuous  and 
carinated body 

Taking int o accoun t th e p r o b l e m o f th e we igh t o f the uppe r part s o f the 
body o n the m a x i m u m diameter , th e locat io n o f the latte r determine s thre e 
degrees o f diff iculty , g ive n her e i n ascendin g order : 

— M D i n uppe r par t 
— M D i n media n par t 
— M D i n lowe r par t 

Car inated pot s are more difficul t to make t h a n pot s with a  cont inuous bod y 
because a  ruptur e poin t increase s th e ris k of fo ld ing. Sufficien t th ickenin g a t 
the leve l o f car inat io n of fset s th i s risk . 
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Fig.2 :  2 0 cm high restricted vessels reproduced by three groups of potters. The numbering of 
the pot s refers t o thei r registratio n number . 

1 0 7 
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Fig.3 :  2 0 cm orifice unrestricted vessels. The containers n*30,31, 3 2 an d 33 were reproduced 
by Ha r Kisha n an d vessels n*3 1 an d 3 3 b y th e thre e group s of potters. 
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C L A S S I 
MD<H 
BA/MD: 
OR/MD: 
H/MD> 1 

x > 0.5 0 and tends to 0.50 
x > 0.5 0 and tends to 0.50 
x > 1  and tends to 1 

( I-20: 1 , 2, 3, I-30: 11,12,13,1-40: 20, 21, 22, I-50: 27, 28 ) 

C L A S S I I 
MD < H 
BA/MD: 
OR/MD: 
H/DM >  1 

x < 0.5 0 and tends to 0 
x < 0.5 0 and tends to 0 
x >  1  and tends to 1 

( II-20: 4, 5, 6, II-30: 14,15,16, II-40 : 23,24) 

increasing 
difficulties 

increasing 
difficulties 

C L A S S II I 
2H > M D > H 
BA/MD: 
OR/MD: 
0.50 <  H/M D <  1 

( lll-20:7 , IM-30 : 17, 111-40:25) 

x > 0.5 0 and tends to 0.50 
x > 0.5 0 and tends to 0.50 
x tends to 0.50 

increasing 
difficulties 

C L A S S I V 
2H > M D > H 
BA/MD: 
OR/MD: 
0.50 <  H/M D <  1 

(IV-20: 8, IV-30: 18, IV-40: 26 ) 

x < 0.5 0 and tends to 0 
x < 0.5 0 and tends to 0 
x tends to 0.50 

increasing 
difficulties 

C L A S S V 

CV-20: 9, V-30:19 ) 

MD > 2 H 
BA/MD: 
OR/MD: 
H/MC^b.50 

x > 0.5 0 and tends to 0.50 
x > 0.5 0 and tends to 0.50 
x tends to 0 

increasing 
difficulties 

C L A S S V I 

( VI-20: 10 ) 

MD > 2 H 
BA/MD: 
OR/MD: 
H/MD /^0.50 

x < 0.5 0 and tends to 0 
x < 0.5 0 and tends to 0 
x tends to 0 

Fig.4 :  Definitio n and representation of the techno-morphological classes of the restricted vessels. 
In brackets are indicated the registration number of the containers which belong to these 
different classes . Th e numeri c inde x associate d wit h th e numberin g o f th e classe s 
corresponds to the vessel height . 
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C L A S S VI I 

O R > B A ^ 1 / 2 OR 
1/2 OR 

(VII-20: 30, VII-30: 34, VII-40: 38, VII-50: 42) 

C L A S S VII I 

O R > B A ^ 1 / 2 OR 
H<1/2 0 R 

( VIII-20: 31, VIII-30: 35, Vill-40: 39, VIII-50: 43 ) 

C L A S S I X 

BA< 1/ 2 OR 
1/2 OR 

( IX-20 : 32, IX-30: 36, IX-40: 40, IX-50: 44) 

C L A S S X 

B A < 1/ 2 OR 
H < 1/ 2 OR 

( X-20 : 33, X-30: 37, X-40: 41, X-50: 45 ) 

Fig.5 :  Definitio n and representation o f the techno-morphological classes o f the unrestricted 
vessels. In brackets are indicated the registration numbers of the containers which belong 
to these different classes. The numeric index associated with the numbering of the classes 
corresponds to  the vessel orifice. 
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2.2.3. Orifice  of  restricted  containers 
The difficult y o f fash ion in g a  restr icte d conta ine r increase s wi t h th e 

diminut ion o f th e orif ic e becaus e o f thes e t w o factors : 

1. W h e n th e orif ic e i s les s t h a n th e w id th o f a  hand , th e uppe r wa l l s hav e 
to b e th inne d an d s h a p e d wi thou t th e w h o l e p a l m insid e th e pot . Thi s 
operat ion require s a  specia l knac k o f handl in g an d expla in s w h y 10 -cm 
high restr icte d conta iner s ar e a lway s m u c h easie r t o m a k e t h a n 2 0 - c m 
high restr icte d ones . I n the f o r m er case , th e f inger ca n th in the pot a lon g 
the ful l lengt h o f it s wa l l . 

2. Th e smal le r th e ori f ice , the mor e acut e th e interna l angl e f o r m e d b y the 
upper wal l s o f th e bod y a n d the m a x i m u m diameter . Thi s d iminut io n of 
angle increases , firs t o f a l l , the d a n g e r o f th e uppe r wal l s s lumpin g o n 
the inne r fac e o f the pot a n d, secondly, th e th rowing diff icult ie s becaus e 
the incl inat io n o f th e wa l l s b e c o m e s mor e an d mor e obl ique . Thes e 
dif icult ies ar e exp resse d b y th e rati o O R / M D . Th e greates t dif f icult ie s 
cor respond t o th e lowes t indexes . 

2.2.4. Maximum  diameter  of  restricted  containers  or  orifice  of  unrestricted 
containers 

Two probJem s ar e related t o the m a x i m um diamete r o f restricted conta iner s 
and t o th e orif ic e o f unrestr ic te d conta iners : 

1 . Th e weight o f the clay increase s w i t h an increment i n m a x i m um diameter . 
Mastery o f the whee l - th rowing techniqu e b e c o m e m u c h mor e cha l leng in g 
as th e centr i fuga l forc e increase s wi t h th e siz e o f th e diameter . 

2. Th e mor e acut e th e internal angl e f o r m e d b y the intersect ion of the uppe r 
and lowe r wa l l s , th e greate r th e ris k o f wal l co l lapse . Thi s diff icult y i s 
ref lected i n the rati o H /M D a n d lo w indexes . 

2.2.5 Container  base 
The bas e i s problemat ical w h e n it s w id th reache s abou t 2 5 c m . From thi s 

d imension o n w a r d s , th e base ha s to be w i d e n ed dur in g hol lowin g wi th a  forc e 
that ca n decentr e th e lum p o f clay . 

If th e bas e i s to o nar row , th e ba lanc e o f th e containe r ma y als o b e 
problemat ica l . Thi s i s the onl y cas e i n w h i ch th e rati o BA/ H i s signif ican t i n 
categoriz ing diff icult ies . 

The othe r p rob le m arise s w h en extensio n o f the base entail s an outer angl e 
with th e external wal l s o f the body: the mor e acut e thi s angle , th e greater th e 
risk o f wal l col laps e o n the oute r surfac e o f th e pot . Besides , i t i s easie r t o 
thin wal l s w h o s e incl inat io n i s c lose r t o vert ical . Thu s th e conta iner s w h i c h 
are th e easies t t o thro w hav e a  bas e w h o s e widt h i s greate r tha n hal f th e 
m a x i m u m diameter . Angl e diff icult ie s ar e specif ical l y ref lecte d i n th e rati o 
B A / M D . Th e lowes t indexe s cor respon d t o th e greates t diff icult ies . 

2.2.6 Container  height 
The highe r th e wa l l s o f a  container , th e mor e difficul t th e proces s o f 

pressures require d fo r th inn ing the clay: th e pressures mus t b e st ronge r an d 
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stronger a n d concomi tant l y main ta i n a  perfec t equi l ibr iu m on eac h par t o f th e 
wal ls . Fur thermore , th e heigh t de termine s th e weigh t o f th e cla y susta ine d 
by the tower  part s o f the container . Correc t calculat io n of this weight constitute s 
one o f th e mos t difficul t exerc ise s t o master . 

2.2.7 Container  thickness 
To obta i n th i n w a l l s , i n part icula r a t th e lowe r bod y level , i s diff icult y per 

se. Indeed , i t implies that the m i n i m u m thickness shoul d be perfectl y est imated , 
not onl y t o ensur e tha t th e wa l l s wi l l s tand , bu t als o tha t th e lowe r wal l s wi l l 
support th e upper . Est imat io n o f th e th icknes s a t th e leve l o f th e m a x i m u m 
diameter i s a  part icularl y del icat e exercis e f r o m th i s poin t o f v iew . 

The rati o H /THIC K represent s anothe r diff icult y i n th e sens e that , du e t o 
centrifugal force, the highe r an d thinne r the container , th e greate r th e tendenc y 
of th e wa l l s t o whi r l a n d co l lapse . 

3. D E V E L O P M E N T O F A  T E C H N O - M O R P H O L O G I C A L T A X O N O M Y 

Let u s no w ascertai n th e intrinsi c propert ies o f the conta iner s w h i c h wi l l permi t 
us to restitut e the ind igenou s classif icat ion of th e cerami c shape s i n ascendin g 
order o f t h r o w i n g diff iculty . 

For thi s purpose , w e hav e e x a m i n e d th e orde r accord in g t o w h i c h th e 
ind igenous classi f icat io n organ ize s th e measurement s o f conta iners . Th e 
measurements ar e th e absolut e a n d relativ e d imens ion s note d dur in g the ora l 
survey a s signif ican t indexe s o f t h r o w i n g dif f icult ies : B A / M D , O R / M D , H/M D 
for restr icte d conta iner s (se e Tabl e 3 ) an d BA /OR , H/O R fo r unrestr icte d 
containers (se e Tabl e 4) . Scrut in y reveale d tha t th e conta iner s cou l d b e 
arranged i n a  two- leve l c lassi f icat ion . 

First, the container s w e re classif ie d wi th in each grou p def ined b y the value s 
of heigh t (fo r restr icte d containers ) o r orif ic e (fo r unrestr icte d conta iners) , 
according t o the rati o of heigh t t o m a x i m u m d iamete r o r that o f orif ic e to base . 
This dist inguishes, in ascending orde r of throwing difficulty, restricte d container s 
w h o s e m a x i m u m d iamete r i s les s t h a n o r equa l t o th e height , be twee n onc e 
and twic e th e height , o r greate r t h a n o r equa l t o t w o heights . I t l ikewis e 
dist inguishes, i n ascending orde r o f th rowing diff iculty, unrestr icte d conta iner s 
w h o s e bas e i s b e t w e e n hal f an d onc e th e ori f ice , an d thos e w h o s e bas e i s 
less tha n hal f th e or i f ice . 

S e c o n d , w i th i n th e group s def ine d b y th e firs t leve l o f c lassi f icat ion , 
restr icted conta iner s w e r e c lassi f ie d accord in g t o th e value s o f th e indexe s 
presented b y th e relativ e d imens ions . The y w e r e c lassi f ied , f irstly , i n te rm s 
of th e indexe s o f th e rati o B A / M D a n d O R / M D . Thes e indexe s w e r e regroupe d 
in tw o order s o f size , a n d o n e c a n dist inguis h indexes highe r t h a n an d lowe r 
than 0.50 . Th e lowes t indexe s c o r r e s p o n d t o the conta iner s tha t ar e th e mos t 
difficult t o th row . T h e n fo l lowe d a  c lassi f icat io n i n funct io n wi t h th e indexe s 
of th e rati o H/M D w h i c h var y i n a  simi la r manner : th e iowes t indexe s reflec t 
the greates t t h r o w i n g dif f icult ies . The y w e r e r e v a m p e d int o thre e group s 
according t o size : h ighe r o r equa l t o 1 , b e t w e e n 1  a n d 0.50 , a n d lowe r t h a n 
0.50. 
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Table 3: Classification of the restricted vessels by the Indian potters, in ascending order of difficulty. 
The colum n "class " indicates the belonging to a tech no-morphological clas s and to a group of 
vessel that is defined by the height The numbers of the containers refer to the registration numbers 
of the morphological series . 

CLASSES N * H  M D B A O R BA/M D OR/D M H/M D 

1-20 1 20 14 10 10 0,71 0,71 1,42 
2 20 20 15 15 0,75 0,75 1 
3 20 8 5 5 0,62 0,62 2,5 

11-20 4 20 14 5 5 0,35 0,35 1,42 
5 20 20 7 7 0,35 0,35 1 
6 20 8 3 3 0,37 0,37 2,5 

111-20 7 20 26 13 13 0,50 0,50 0,76 

IV-20 8 20 26 9 9 0,34 0,34 0,76 

1-30 11 30 21 15 15 0,71 0,71 1,42 
12 30 30 22,5 22,25 0,75 0,75 1 
13 30 12 7,5 7,5 0,62 0,62 2,5 

V-20 9 20 40 22 22 0,55 0,55 0,50 

VI-20 10 20 40 18 18 0,45 0,45 0,50 

1-40 20 40 30 20 20 0,66 0,66 1,33 

11-30 14 30 21 7,5 7,5 0,35 0,35 1,42 
15 30 30 10,5 10,5 0,35 0,35 1 
16 30 12 4,5 4,5 0,37 0,37 2,5 

1-40 21 40 40 30 30 0,75 0,75 1 
22 40 15 7,5 7,5 0,50 0,50 2,66 

111-30 17 30 39 20,5 20,5 0,52 0,52 0,76 

IV-30 18 30 39 13,5 13,5 0,34 0,34 0,76 

11-40 23 40 30 12,5 12,5 0,41 0,41 1,33 
24 40 40 17,5 17,5 0,43 0,43 1 

1-50 27 50 25 18 18 0,72 0,72 2 
28 50 20 13 13 0,65 0,65 2,5 

111-40 25 40 45 30 30 0,66 0,66 0,88 

IV-40 26 40 45 20 20 0,44 0,44 0,88 

V-30 19 30 60 33 33 0,55 0,55 0,50 
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Unrestr icted conta iner s w e r e c lassi f ie d o n th e basi s o f rati o o f heigh t t o 
orif ice. Conta iner s w h o s e heigh t i s les s t h a n hal f th e w id t h o f th e ori f ic e 
represent th e mos t diff icult , o p p o s e d t o conta iner s w h o s e heigh t i s equa l t o 
or greate r t h a n hal f t h e w id t h o f th e or i f ice . 

G iven thes e intr insi c propert ies , w h i c h enab le d u s t o restitut e th e 
classif ication o f th e conta iner s w i th i n each g r o u p o f pot s de f ined b y th e heigh t 
and th e ori f ice , i t w a s n o w possib l e t o construc t c lasses . 

Table 4: Classificatio n of the unrestricted vessels b y the India n potters , in ascending orde r of 
difficulty. Th e colum n "class" indicates the belonging to a techno-morphologica l class and t o a 
group of vessels that is defined by the orifice. The numbers of the containers refer to the numbers 
of the morphologica l series. 

CLASSES N* H OR BA BA/OR H/OR 

VII-20 30 10 20 15 0,75 0,50 
VIII-20 31 7 20 15 0,75 0,35 

IX-20 32 10 20 5 0,25 0,50 
X-20 33 7 20 5 0,25 0,35 

VII-30 34 15 30 15 0,50 0,50 
VIII-30 35 10,5 30 15 0,50 0,35 

IX-30 36 15 30 7 0,23 0,50 
X-30 37 10,5 30 7 0,23 0,35 

VII-40 38 20 40 20 0,43 0,50 
VHI-40 39 15 40 20 0,43 0,37 
IX-40 40 20 40 10 0,25 0,50 
X-40 41 15 40 10 0,25 0,37 

VII-50 42 25 50 25 0,50 0,50 
VIII-50 43 20 50 25 0,50 0,40 
IX-50 44 25 50 20 0,40 0,50 
X-50 45 20 50 20 0,40 0,40 

For th e r e s t r i c t e d c o n t a i n e r s , w e f o r m e d si x c lasse s (Figur e 4 ) w h i c h 
enabled u s t o f in d aga i n th e ind igenou s classi f icat io n wi th i n th e 4  group s o f 
pots (20-cm , 30 -cm , 4 0 - c m a n d 50~c m high) . Each clas s i s def ined o n th e basi s 
of 4  measurements . T o de te rmin e w h i c h on e o f th e si x c lasse s a  po t be long s 
to , on e mus t examin e in  the  correct  order  th e va lue s take n simultaneously 
by these measurements . Th e firs t measuremen t t o examine i s height i n relatio n 
to m a x i m u m diameter . I t co r respond s t o th e firs t leve l o f c lassi f icat io n an d 
dist inguishes the c lasse s I  and II , II I a n d IV , V  a n d VI . The n fo l lows successiv e 
considerat ion o f th e rati o B A / M D , O R / M D an d H/MD . Thei r indexe s enable d 
us t o d ist inguis h eac h o f th e c lasse s o n th e basi s o f a  t h r e s h o l d tha t w e 
arbitrarily f ixe d a t 0.5 0 fo r th e rati o B A / M D a n d O R / M D , an d a t 1  an d 0.5 0 
for the rati o H /MD . Pot s ma y be lon g t o on e c las s onl y o n th e basi s o f th e firs t 
three measurements . Thi s i s particularly the cas e o f som e container s belongin g 
to c lasse s I  a n d II : the indexe s o f th e rati o H/M D d o no t cor respon d t o thos e 
defined fo r these c lasses . Thi s s i tuat io n ma y als o occu r wi th the rati o O R / M D : 
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a containe r ma y hav e a  rati o B A / M D abov e 0.5 0 an d a  rati o O R / M D belo w 
0.50. I n this case, th e vesse l wi l l be lon g t o c lass I  as th e ora l data hav e s h o w n 
that th e rati o B A / M D i s a  m e a s u r e m e n t w h i c h cause s mor e diff icult ie s tha n 
the rati o O R / M D . I n an y case , it s t h r o w i ng diff iculty wi l l b e def ine d a s greate r 
than tha t o f the container s belongin g to class I  and w h o s e rati o O R / MD i s abov e 
0.50. 

Each o f thes e si x c lasse s m a y b e subdiv ide d on th e basi s o f th e fo l lowin g 
variables an d descr ipt iv e e lements : 

1 . Rati o T H I C K / H : th e lowe r th e ratio , th e greate r th e difficult y (se e 2.2.7) ; 
2. Locat io n o f m a x i m u m diamete r o n th e bod y (se e 2.2.2) ; 
3. Presenc e o f a  car inat io n o r o f a  cont inuou s bod y (se e 2.2.2) ; 
4. Qualit y o f clay : th rowing difficulties increase wi t h a  too sand y o r too plasti c 

clay, a n d decreas e proport ionat e t o th e exten t tha t th e cla y approache s 
an opt ima l degre e o f plasticity . 

For th e u n r e s t r i c t e d c o n t a i n e r s , w e f o r m e d fou r c lasse s (Figur e 5 ) o n 
the basi s o f t w o d imens iona l rat ios : th e bas e i n rati o t o th e ori f ice , an d th e 
height i n rati o t o th e ori f ice . Th e firs t rati o a l lowe d u s t o d ist inguis h c lasse s 
VII an d VII I f r om c lasse s I X an d X . Th e s e c o n d rati o d ist inguishe s each clas s 
f r o m th e others . Thes e c lasse s arrang e th e pot s w i t h th e s a m e siz e orif ic e 
in ascendin g orde r o f diff iculty . 

The c lasse s ma y als o b e subdiv ide d on th e basi s o f th icknes s o f wal l s an d 
quality o f clay . 

The ar rangemen t o f th e e n t i r e s e r i e s o f c o n t a i n e r s accord in g t o thei r 
group (restr icted/unrestr icted) , c lass an d siz e (heigh t fo r restr icte d container s 
and widt h for unrestr icted) i s g iven b y th e indigenou s classif icat io n in Figur e 6 . 

It shoul d b e note d tha t th e c lasse s e laborate d her e ar e s impl e norms . I n 
other words , vesse l s w h o s e m e a s u r e m e n t s plac e t h e m a t th e borde r o f t w o 
classes be lon g t o a  "blurre d zone" ; thei r ass ignmen t t o on e c las s rathe r tha n 
another i s arbitrary . 

It shoul d als o b e note d tha t th e techno-morpho log ica l c lasse s hav e bee n 
set u p o n th e basi s o f conta iner s mad e a t on e go . The y cannot , therefore ,b e 
applied t o t r i m m ed container s w h o s e initia l d imens ions hav e b e e n obl i terated . 

4. P E R T I N E N C E O F I N D I G E N O U S C L A S S I F I C A T I O N 

The techno-morpho log ica l t a x o n o m y presente d earlie r i s base d o n a n 
indigenous classi f icat io n obta ine d th roug h ora l invest igat ion . Th e empir ica l 
value o f ora l in format io n wil l n o w b e teste d b y s tudyin g th e exper imenta l 
product ion an d th e per formance s o f th e potter s accordin g t o thei r leve l o f 
competence a n d th e c las s o f conta iners . Th e per formanc e o f th e potter s i s 
est imated i n te rm s of : 

— Margi n b e t w e e n m e a s u r e m e n t s o f exper imenta l product io n an d norm s 
given i n instruct ions ; 
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— Tota l manufactur in g t im e o f th e var iou s conta iners ; 
— Thinnin g and shap in g opera t ions , descr ibed i n te rms o f gestures , numbe r 

and durat ion . 

The retaine d d imens ion s o f th e exper imenta l product io n are : height , 
m a x i m u m diameter , ori f ice , base , th icknes s o f base , an d media n th icknes s 
of righ t an d lef t wa l l s (obta ine d afte r sect ionin g th e vessels) . Absolut e a n d 
relative d i m e n s i o n s o f th e restr icte d an d unrestr ic te d conta iner s ar e l iste d i n 
Tables 5 , 6 , 7  a n d 8 . 

Only th e per fo rmance s i n product io n o f restr icte d vesse l s ar e ana lysed . 
Indeed, th e measurement s o f unrestr ic te d conta iner s d o no t permi t u s t o 
dist inguish differen t level s o f c o m p e t e n c e (se e Table s 5  a n d 6) . Thi s result s 
should no t b e surpr is in g s ince the 2 0 - c m ori f ice unrestr icted container i s eas y 
to execute , an d m a d e somet ime s e v e n b y g r o u p 2 B . Consequent ly , g r o u p 2 B 
might we l l y ie l d result s a s g o o d a s g r o u p 3 B . 

Table 5: Means and standard deviations of the absolute dimensions (given in millimeters) of the 
unrestricted vessels obtained by experimentation, distributed according to the shape and to the 
stage o f competence o f the potters. 

STAGE N" 
(n*7) H OR BASE THICK B A THICK 1 THICK 2 av 

2A 31 70,57 
9,72 

201 
7,65 

141 
56,32 

8,57 
1,90 

10,28 
2,05 

10,14 
2,41 

av 
a 

3A 31 70 
5,88 

208 
12,45 

136 
53,71 

10 
2,70 

8,57 
0,97 

10,42 
1,39 

av 
a 

3B 31 71,28 
8,07 

211,14 
7,47 

163,14 
10,49 

9,28 
2,87 

7,85 
1.21 

9,14 
3,38 

av 
a 

2A 33 77,57 
10,59 

193,85 
8,27 

71,14 
4,33 

10,85 
2,11 

8,14 
1,67 

10,28 
2,42 

av 
o 

3A 33 67,71 
3,25 

197,28 
14,40 

69,71 
6,21 

11,42 
2,37 

6,71 
2,13 

9,85 
3,28 

av 
0 

3B 33 68,28 
8,67 

200,57 
8,73 

64 
6,27 

9,57 
1,71 

7,85 
2,19 

7,42 
1,98 

av 

av =  average 
a =  standar d deviation 

4.1 M a r g i n b e t w e e n m e a s u r e m e n t s o f e x p e r i m e n t a l p r o d u c t i o n a n d 
n o r m s g i v e n i n i n s t r u c t i o n s 

Relative a n d absolut e d imension s ar e cons idere d successively . A  stud y of th e 
relative d imens ion s a n d thei r indexe s enab le d u s t o asses s th e relat ionshi p 
between th e leve l o f c o m p e t e n c e , a n d th e capabi l i t y fo r achiev in g th e mos t 
difficult rat ios . A  stud y o f th e absolut e d imens ion s enable d u s t o est imat e th e 
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margin be twee n thes e d i m e n s i o n s a n d th e norm s g ive n i n th e instruct ions , 
and th e tendenc ie s t o w h i c h th i s marg i n cor responds . Subsequent ly , i t w a s 
possible t o verif y th e validit y o f th e explanat ion s g ive n fo r the whee l - th rowin g 
difficulties an d fo r th e c lassi f icat io n o f th e conta iners , i.e . t o verif y th e 
cor respondance b e t w e e n thes e explanat ion s an d empir ica l reality . 

Table 6: Mean s and standard deviations of the relative dimensions (given i n millimetres) of the 
unrestricted vessels obtained by experimentation, distributed according to the shape and to the 
stage o f competenc e o f th e potters . 

STAGE N° BA/OR H/OR 
(n=7) av a av a 

2B 31 0,70 0,2 7 0,35 0,0 5 
3A 31 0,66 0,2 6 0,33 0,0 1 
3B 31 0,77 0,0 4 0,33 0,0 3 

2B 33 0,36 0,0 2 0,40 0,0 5 
3A 33 0,35 0,0 3 0,34 0,0 2 
3B 33 0,32 0,0 2 0,34 0,0 4 

Relative dimensions  of  restricted  containers  (Table  8) 

Ratio BA/MD 

Accord ing t o th e c lassi f icat io n of ce ramic s b y India n potters , th e inde x o f 
the rati o B A / M D i s signif ican t of diff icult y w h e n be lo w 0.50 . Th e c lasse s II-2 0 
and IV-2 0 ar e d is t inguishe d f r o m c lasse s I-2 0 an d III-2 0 o n th e basi s o f thi s 
index. T o c las s II-2 0 c o r r e s p o n d conta iner s Nos . 4 , 5 , an d 6 , an d t o c las s IV -
20, containe r No . 8 . Thes e conta iner s ar e th e one s examined . 

The result s of the experimenta l productio n permit the distinctio n of the grou p 
of potter s 3B f r o m the group s 2 B an d 3A . Firs t o f al l , only the subject s o f g rou p 
3B succeede d i n t h r o w i n g vesse l s w h i c h s h o w a  rati o B A / M D belo w 0.5 0 
(containers Nos . 4  a n d 5) . Secondly , whi l e th rowin g conta iner s Nos . 6  an d 
8, the y achieve d th e mos t diff icul t ratio s o f B A / M D , i.e. , thos e w h o s e indexe s 
are th e lowest . A s fo r th e 3 A g r o u p o f pot ters , th e result s d o no t dif ferentiat e 
t h e m f r o m thi s poin t o f v iew . 

Ratio OR/MD 
The classe s II-2 0 ar e als o def ine d b y a n inde x O R / M D whic h i s below 0.50 . 
The g r o u p 3 B g ive s th e bes t scores , i n the sens e tha t th e conta iner s Nos . 

4, 5 , 6  an d 8  o f th i s g r o u p presen t th e lowes t indexe s fo r th e rati o O R / M D . 
Group 3 A i s d is t inguishabl e f r o m g r o u p 2 B o n th e basi s o f th e indexe s 
presented b y th e rati o O R / M D o f conta iner s Nos . 4  an d 5 . 

Ratio H/MD 
The si x tech no-morpho log ical c lasse s def ine d ar e als o dist inguishabl e o n 

the basi s o f th e inde x o f th e rati o H /MD . I n ever y case , th e lowes t valu e i s 
representat ive o f th e greates t dif f icult ies . 
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Table 7: Means and standard deviations of the absolute dimensions (given in millimetres) of the 
restricted vessels obtained by experimentation, distributed according to the shape and to the stage 
of competence o f the potters. 

STAGE N' H MD OR BA THICKBA THICK 1 THICK2 (n=7) 

2B 1 201,42 140 96,71 93,14 11,42 7,85 11,71 av 
18,41 7,63 6,77 5,98 6,32 2,19 2,42 a 

3A 1 207 142 99,14 100,28 10 9,14 11,57 av 
17,84 11,09 5,61 2,75 4,32 1,46 2,22 a 

3B 1 212 153 108,57 105,42 6,71 8,41 8,71 av 
12,79 9,72 6,26 5,88 4,27 1,86 1,38 o 

2B 2 215,71 196,14, 147,42 137 11 9,28 11,85 av 
11,23 15,24 5,59 8,56 7,74 1,97 4,74 a 

3A 2 226,71 199,57 146,85 147,85 9 10,42 11,57 av 
12,48 13,81 7,33 11,49 6,53 1,61 1,98 0 

3B 2 212,42 208,14 146 148,42 8 10,14 10,85 av 
7,54 12,48 11,34 7,25 4,83 1,34 1,77 a 

2B 4 196,66 146,83 73,33 80,5 11 7,16 11 av 
12,04 11,51 11,55 5,04 8,04 2,48 2 a 

3A 4 201,14 152,78 67,28 84 11,14 8,28 12,14 av 
13,71 24,52 15,07 9,30 3,93 2,21 2,60 o 

3B 4 200,71 153,42 62,57 74,57 11,71 9,42 10,85 av 
11,71 13,58 9,50 8,61 3,72 1,61 2,11 0 

2B 5 218,57 185,14 100 103 13,71 9,14 13 av 
15,09 12,40 8,34 10,87 5,21 2,11 2,38 0 

3A 5 226 182,85 84,71 98,28 10,57 9 10 av 
25,14 15,77 13,58 11,49 4,11 2 2,23 0 

3B 5 212,85 198,28 87,71 98,14 8,14 10,42 11,28 av 
11,96 8,47 8,92 5,45 4,81 1,90 1,25 0 

3A 6 198,57 104,57 45,42 63,14 10,14 7,28 12,42 av 
12,43 8,71 5,65 5,08 3,62 1,97 3,40 0 

3B 6 203,28 111 46,85 58,85 10,85 8,28 8,28 av 
14,45 5,85 3,76 3,43 6,69 2,98 1,49 0 

3A 8 221,85 229,28 87,85 111,42 10,71 11,57 13,57 av 
12,19 29,49 7,55 10,29 9,21 3,15 3,45 0 

3B 8 218,71 252,85 93,57 113,57 13,71 11,14 11,42 av 
19,10 33,02 16,47 12,48 4,68 2,79 1,90 0 

3A 9 216,28 327,28 210,71 224,57 11,57 13,28 14,28 av 
20,30 23,52 16,42 16,47 8,14 1,60 1,79 0 

3B 9 204,85 355,14 247,28 230,57 14,85 9,57 13,71 av 
19,14 60,92 63,63 9,16 4,74 1,51 2,62 0 
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The inde x o f th is ratio , for ail the conta iners, di f ferent iate s th e product io n 
of g rou p 3 B f r o m tha t o f g r o u p s 3 A a n d 2 B. I t is the product io n o f g r o u p 3 B 
wh ich present s th e lowest indexes . Th e product io n of g r o u ps 3 A a n d 2B ar e 
not d is t inguishabl e o n th e basi s o f thei r ratio . 

Table 8: Means and standard deviations of the relative dimensions (given in millimetres) of the 
restricted vessels obtained by experimentation, distributed according to the shape and to the stage 
of competence o f the potters. 

STAGE N ' BA/M D MD/O R MD/ H 
(n=7) a v a  a v o  a v 0 

2B 1 0,66 0,02 0,69 0,05 1,43, 0,10 
3A 1 0,71 0,05 0,70 0,07 1,46 0,15 
3B 1 0,69 0,04 0,71 0,05 1,24 0 , 1 1 

2B 2 0,70 0,03 0,75 0,06 1 , 1 0 0 , 1 1 

3A 2 0,74 0,04 0,74 0,05 1.14 0,10 
3B 2 0,71 0,02 0,70 0,05 1,02 0,08 

2B 4 0,55 0,04 0,50 0,06 1,35 0,16 
3A 4 0,55 0,05 0,44 0,05 1,35 0,24 
3B 4 0,48 0,07 0,40 0,06 1,31 0,08 

2B 5 0,55 0,04 0,54 0,05 1,18 0,06 
3A 5 0,53 0,03 0,46 0,08 1,24 0,12 
3B 5 0,49 0,04 0,44 0,03 1,07 0,09 

3A 6 0,61 0,08 0,43 0,06 1,90 0,13 
3B 6 0,53 0,03 0,42 0,04 1,83 0,18 

3A 8 0,48 0,04 0,38 0,05 0,98 0,13 
3B 8 0,45 0,02 0,37 0,06 0,87 0,13 

3A 9 0,63 0,05 0,59 0,04 0,60 0,07 
3B 9 0,67 0,17 0,59 0,03 0,60 0,18 

Absolute Dimensions  of  Restricted  Containers 

Thickness of  walls  (Table  9) 
In ou r preced ing study , th e inde x o f shap in g regulari t y w a s s h o w n t o b e 

pertinent i n d is t inguishing the differen t s tage s o f apprent iceship , o r master y 
of wheel . Thi s index , represente d her e by the squar e o f the differences betwee n 
the righ t a n d lef t med ia n th icknesse s o f the pot , dif ferentiates th e 3B grou p 
of potter s f r o m g r o u p s 3 A a n d 2B . T h e conta iner s p roduce d b y g r o u p 3 B 
present th e lowest di f ferences , w h i c h demonst ra te s th e capabil i ty of this g rou p 
to thro w th e mos t regula r wa l ls . 
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Table 9 : Means and standard deviations of the squares o f the differences between th e left and 
right thicknesse s of the restricted vessels (calculated in millimetres), distributed according to the 
shape an d to the stage o f competence o f the potters. 

STAGE 
W 

(n=7) av <5 

2B 1 23 20,19 
3A 1 9 13,30 
3B 1 4 6,16 

2B 2 27,14 24,21 
3A 2 6,28 6,10 
3B 2 4,14 4,56 

2B 4 24,16 25,55 
3A 4 13,43 18,34 
3B 4 10,57 17,83 

2B 5 22,71 21,50 
3A 5 7,28 9,51 
3B 5 8 9,41 

3A 6 35,71 38,82 
3B 6 13,71 9,51 

3A 8 17,71 16,57 
3B 8 7,42 8,50 

3A 9 4,42 6,02 
3B 9 22,14 22,13 

The absolut e va lue s i n relat io n t o th e norm s g ive n i n the instruct ion s wi l l 
now b e examined . Tabl e 1 0 present s th e m e a n s o f th e marg in s be twee n th e 
measurements o f th e exper imenta l pot s an d th e d imens ion s g ive n i n th e 
instruct ions, l iste d accord in g t o po t shap e a n d stag e o f competenc e o f th e 
potters. Th e m e a n s ar e posit iv e o r negat ive , ref lect in g m e a s u r e m e n t s abov e 
or be lo w th e n o r m . 

Height 
The instruction s w e r e, i n every case , t o m a k e pot s 2 0 - cm h igh . Th e result s 

show tha t th e pot ter s t e n d e d t o mak e pot s w h o s e heigh t i s abov e th e n o r m 
w h e n th e d iamete r w a s equa l t o o r greate r t h a n 2 0 c m (container s Nos . 2 , 
4 , 8 an d 9) . Thi s tendenc y reduce s th e diff icult y o f th e rati o H /MD . Grou p 3 B 
gave th e bes t result s s inc e th e d imens ion s o f th e conta iner s ment ione d ar e 
closest t o th e n o r m . 

Diameter 
Given th e instruct ion s to m a k e vesse l s w i t h a  d iamete r equa l t o o r greate r 

than 2 0 c m (container s Nos . 2 , 4 , 8  a n d 9) , th e potter s t e n d e d t o m a k e pot s 
with a  d iamete r be lo w th e n o r m . Th e diff icult y o f th e rati o H /M D w a s thu s 
reduced. Th e bes t pot ters , i.e . t h o s e w h o h a d bes t mastere d thi s rati o i n 
throwing conta iner s Nos . 2 , 4  a n d 8 , b e l o n g e d t o g rou p 3B . 
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Base 
The instruct ion s w e re t o m a k e base s les s tha n 10 -c m wid e (container s 

Nos. 4 , 5 , 6  a n d 8) . Th e pot ter s t e n d e d t o mak e pot s wi t h a  bas e abov e th e 
norms, i n orde r t o reduc e th e diff icult y o f th e rati o B A / M D . G r o u p 3 B y ie lde d 
the bes t result s i n t e r m s o f m e a s u r e m e n t s c loses t t o th e n o r m , excep t fo r 
container No . 8 . 

Table 10: Mean s and standard deviations (given in millimetres) of the differences betwee n th e 
dimensions give n i n th e instruction s and th e dimension s obtaine d b y experimentatio n o f th e 
restricted vessels, distributed according to the shape and to the stage of competence of the potters. 

STAGE N T HEIGH T DIAMETE R ORIFIC E BAS E 
(n=7) av a av o av a av o 

2B 1 1,42 18,41 0 7,63 -3,28 6,77 -6,85 5,98 
3A 1 7,42 17,84 2 11,09 -0,85 5,61 0,28 2,75 
3B 1 12 12,79 13,28 9,72 8,57 6,26 5,42 5,88 

2B 2 15,71 11,23 -3,85 15,24 -2,57 5,59 -13 8,56 
3A 2 26,71 12,48 -0,42 13,81 -3,14 7,33 -2,14 11,49 
3B 2 12,42 7,54 8,14 12,48 -4 11,34 -1,57 7,25 

2B 4 -3,33 12,04 6,83 11,51 23,33 11,55 30,5 5,04 
3A 4 1,14 13,71 12 24,52 17,28 15,07 34 9,30 
3B 4 0,71 11,71 13,42 13,58 12,57 9,50 24,57 8,61 

2B 5 18,57 15,09 -14,85 12,40 30 8,34 33 10,87 
3A 5 26 25,14 -17,14 15,77 14,71 13,58 28,28 11,49 
3B 5 12,85 11,96 -1,71 8,47 17,71 8,92 28,14 5,45 

3A 6 -1,42 12,43 24,57 8,71 15,42 5,65 33,14 5,08 
3B 6 3,28 14,45 31 5,85 16,85 3,76 28,85 3,43 

3A 8 21,85 12,19 -30,71 29,49 -2,14 7,55 21,42 10,29 
3B 8 18,71 19,10 -7,14 33,02 3,57 16,47 23,57 12,48 

3A 9 16,28 20,30 -42,71 23,52 -9,28 16,42 4,57 16,47 
3B 9 4,85 19,14 -44,85 60,92 27,28 63,63 10,57 9,16 

This analysi s o f th e relat iv e a n d absolut e d imens ion s o f th e exper imenta l 
product ion reveal s tha t g r o u p 3 B gav e th e bes t results . I t w a s th e mos t 
competent g roup . I n thi s sense , th e ind igenou s classif icat io n is a n empir ica l 
reality: the in format io n g iven oral l y cor respond s t o actua l th rowin g diff icult ies , 
based o n w h i c h th e c o m p e t e n c e o f pot ter s c a n b e di f ferent iated . 

G r o u p 3 A i s bare l y d is t inguishabl e f r o m grou p 2B , w h i c h i s no t surpr is ing. 
The greate r c o m p e t e n c e o f g r o u p 3 A ove r g r o u p 2 B lie s i n the abil it y of thes e 
potters to rais e 3 0 - c m hig h vert ica l wal ls . G ive n th e fac t tha t th e exper imenta l 
production cal led fo r only 2 0 - cm hig h conta iners , th e dif ferenc e i n competenc e 
of th e t w o g r o u p s cou l d no t b e clearl y demonst ra ted . 

It shoul d b e note d tha t ha d th e measurement s o f th e exper imenta l 
product ion been cons idere d i n te rms o f thei r stric t proximit y to the norm s give n 
in th e instruct ions , th e product io n o f g r o u p 3 B w o u l d no t hav e s too d out . 
Accord ing t o th e ora l survey , a  normal ize d product io n c a n b e obta ine d afte r 
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6 essays , s inc e i t entai l s th e habi t o f t h r o w i n g rathe r tha n part icula r 
competence . 

W e dist inguis h here b e t w e e n normalized  and  standardized production o n 
the basi s o f s tandar d deviat ion s f r o m the m e a n absolut e d imens ion s o f a  pot . 
In th e cas e o f normalized  p roduct ion , th e va lue s o f th e s tandar d deviat ion s 
have a  tendenc y t o b e high . The y cor respon d t o th e fac t tha t i n thi s s i tuat io n 
the constra int s i m p o s e d b y th e d e m a n d , o r th e uti l izatio n of t h e product , ar e 
low. Thus th e f lowe r pot s made i n Delh i presen t approximat e d imension s whi l e 
concomitant ly meet in g cer ta i n n o r m s , b e c a u s e ther e i s n o obl igat io n fo r th e 
d imensions o f th i s produc t t o b e execute d w i th i n on e mil l imetre . H e n c e a 
normal ized product io n c a n b e m a d e ver y rapidl y b y potter s o f ordinar y 
competence , fo r w h o m i t i s no t necessar i l y a  ful l - t im e activity . S o m e potter s 
of Haryan a o r Rajastha n ar e bot h agricultural ist s a n d pot ters ; the y posses s 
ordinary c o m p e t e n c e ( judgin g f r om t he qual i t y o f thei r products ) an d produc e 
lids an d vesse l s w h o s e m e a s u r e m e n t s actual l y cor respon d t o norms . 

On th e othe r hand , a  standardized  product io n present s pot s that ar e strictl y 
identical in d imens ions, an d there for e s tandar d deviat ion s f r o m the m e a n w i t h 
low va lues . Th e m a i n impl icat ion s o f thi s typ e o f product io n ar e expresse d 
in te rms o f t ime a n d specia l izat ion . Indeed , t o manufactur e pot s wi th ident ica l 
measurements , th e gesture s an d pressure s o n th e cla y mus t b e perfect l y 
control led. S u c h contro l impl ies , f irs t o f al l , tha t th e gesture s ar e execute d 
slowly, w h i c h enable s th e potte r t o appl y precisel y th e pressure s require d t o 
t ransform the cla y int o the exac t f o r m des i red . Secondly , thes e gesture s mus t 
be execute d of te n s o tha t th e potte r i s capab l e o f p roduc in g i n a n ident ica l 
manner, th e pressure s w h i c h appl y t o a  part icula r shape , a n d onl y t o tha t 
particular shape . T h u s th e p h e n o m e n o n o f s tandardizat io n i s signif ican t o f 
competence an d specia l izat ion : i t p resupposes tha t th e potte r of te n produce s 
objects w h i c h requir e t im e a n d ski l l . 

The dist inct io n b e t w e en normal izat io n a n d standardizat io n shou l d thus b e 
made, becaus e eac h t e r m impl ie s differen t soc io -economi c inferences . I n a n 
earlier s tud y (Roux , 1989) , w e w r o t e tha t th e product io n o f s tandardize d 
products cou l d b e execute d a s w e l l b y special ist s a s b y non-specia l is t s (th e 
term "specialist " be ing def ine d relativ e t o the economi c resource s o f the art isa n 
w h o ma y o r ma y no t b e a n agricultural ist ) . This earl ie r s tud y perta ins , i n fact , 
to e thnographi c observat ion s o n product s w h i c h ar e normal ize d a n d no t 
standardized. Le t u s repea t tha t th e latter , o p p o s e d t o th e forme r products , 
are, i n fact , s ignif ican t o f specia l izat ion . 

4.2. M a n u f a c t u r i n g t i m e 

The th inn in g a n d s h a p i n g opera t ion s (th e pr incipa l phase s i n construct in g a 
pot) o f th e differen t vesse l shape s w e r e t i m e d i n v ide o recordings . Th e t im e 
dur ing w h i c h th e potte r s top s t h r o w i n g i n orde r t o restar t th e whee l , ha s no t 
been take n int o account . Th e result s (se e Tabl e 11 ) s h o w tha t th e m a n u -
facturing t ime decrease s wit h respec t t o the degre e o f competenc e o f the potte r 
and increase s wit h respec t t o the degre e o f difficult y o f the vesse l shape . Thes e 
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results corroborat e th e fo rego in g observat ions , namely , tha t g r o u p 3 B pos -
sessed a  master y o f the w h e el super io r to that o f the other groups . C o m p a r e d 
to g r o u p 2B , g r o u p 3 A gav e bette r result s du e t o thei r t ra in ing . 

Table 11: Means and standard deviations of the thinning, shaping and total time (given in seconds), 
distributed according to the vessel shap e an d to the stage o f competence o f the potters. 

STAGE N ° Thinnin g tim e Shapin g tim e Tota l tim e 
(n=7) av G av G av G 

2B 1 53 15,62 99,14 30,17 152,14 24,89 
3A 1 46,85 14,46 74,85 31,02 121,71 35,57 
3B 1 42,85 10,31 73,71 18,11 116,57 24,95 

2B 2 75 21,69 153,14 42,56 216,71 49,17 
3A 2 42,28 5,00 94 31,36 142 34,14 
3B 2 43,14 11,40 75,28 25,91 118,42 34,40 

2B 4 64,28 40,03 115,85 22,32 174,42 24,11 
3A 4 49,42 11,81 78,14 35,87 127,57 33,82 
3B 4 36,14 7,82 82,85 20,08 119 23,49 

2B 5 56,28 12,26 155,42 38,08 206 45,30 
3A 5 44,42 6,86 89,42 27,32 133,85 31,00 
3B 5 38,28 9,33 86 22,81 124,28 27,08 

3A 6 48,14 11,30 72,28 33,03 120,42 39,35 
3B 6 39,42 10,90 81,14 17,96 120,57 27,59 

3A 8 39,42 8,63 116,57 32,43 156 39,68 
3B 8 37,85 6,57 97,71 13,05 137 14,11 

3A 9 63 16,56 130,85 38,62 193,85 42,16 
3B 9 58,67 7,49 109 11,67 166,14 17,17 

4.3. T h i n n i n g a n d s h a p i n g : g e s t u r e s , n u m b e r a n d d u r a t i o n 

The potter' s gestures wer e studie d on videos whic h were analyse d o n the basi s 
of the descriptive gr i d set out in the course o f our preceding study . The descr ip -
t ion w as restr icte d to that o f th inning and shaping gestures : thes e ar e the t wo 
main fashionin g operat ions . Le t u s recal l tha t th innin g differ s f r o m shapin g 
in the pressure s appl ie d t o the wa l ls , w h i c h ar e stronge r an d w h i ch radicall y 
t ransform the clay afte r the passing of each gesture. Fo r each container t h r o w n 
by th e potters , a  stud y w a s d o n e o n the numbe r a n d natur e o f the gesture s 
used dur in g thes e fashionin g operat ions . Th e a i m o f th e stud y w a s t o exa -
mine, f irstly , whethe r th e t h r o w i n g diff icult ie s pecul ia r t o the differen t vesse l 
shapes c o m e unde r a  se t o f gesture s specif i c t o eac h pot , a n d, secondly , 
whether th e pract is e o f eac h se t o f gesture s i s a  quest io n o f competence . 

Thinning Operation 
A n analysi s o f the gesture s reveale d tha t i n Haryana and Rajasthan , th e 

thinning o f a po t can be done accord in g to five type s o f t w o - h a n d ed activit ies : 
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T Y P E A 2 : Symmetr ica l bi latera l movement . Th e t w o hands , p lace d 
equidistantly o n eithe r sid e o f the axi s of rotatio n of the w h e e l , exer t a n interna l 
horizontal pressur e o n th e oute r fac e o f th e cyl inder , f r o m th e bas e t o w a r d s 
the top . The wal l s ris e u p eithe r i n a  c o n e (th e cyl inde r is narrowed ) (typ e A2 ) 
or verticall y (typ e A2b) . Th e m o v e m e n t A 2 ma y b e fo l lowe d b y a n open in g 
of th e to p o f th e con e w i t h th e t w o f inger s w h i c h ac t a s c law s (typ e A2a) . 

T y p e A 1 : Symmetr ica l bi latera l m o v e m e n t . Th e t w o hands , equidistan t o n 
either s id e o f th e axi s o f rotat io n of th e w h e e l , s imul taneousl y stretch the cla y 
f r o m the bas e u p t o th e t o p b y press in g i t b e t w e en th e f inger s an d th e t h u m b 
(the t h u m b i s p lace d insid e th e pot , a n d th e f inger s on th e outs ide) . Th e cla y 
rises vert ical ly (vertica l d isp lacement o f th e pressure ) i n relat ion to th e centra l 
axis o f th e w h e e l . Th e f inger s exer t pressur e ei the r o n th e w h o l e po t ( typ e 
A1) , o r o n th e uppe r par t (typ e A1a ) , o r o n th e lowe r par t (typ e A1b) . 
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T Y P E 3 : C o m b i n e d m o v e m e n t o f th e t w o hand s act in g i n thei r respect iv e 
hemiplanes. Th e lef t h a n d suppor t s th e c la y a n d th e righ t han d stretche s i t 
vertically f r om below upward s b y pressin g i t be tween the f inger s and th e t h u m b 
(type A3) . W h e n the rol e o f the hand s i s inverse, the thinnin g operat ion i s cal le d 
type A3a . 

T Y P E A 4 : C o m b i n e d m o v e m e n t o f the t w o hand s act in g in the right  hemiplan e 
of th e subject . Th e inde x f inger s o f th e righ t an d lef t hand s eithe r f lexe d o r 
extended exer t a  c o m b i n e d pressur e o n ei the r sid e o f th e cla y wa i l , o n th e 
right o f th e axi s o f rotat io n o f th e w h e e l . W h e n th e pressur e i s appl ie d a lon g 
the entir e lengt h o f th e cla y w a l l , th e movemen t i s o f typ e A4 . W h e n th e 
pressure i s applied onl y to the uppe r o r lowe r part , the movemen t i s respectivel y 
A 4 a o r A4b . 
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TYPE A 5: Combined movemen t o f the t wo hands act in g in the right  hemiplan e 
of th e subject . Th e righ t p a l m w o r k s o n th e oute r fac e o f th e cla y wal l an d 
exerts a  horizonta l internal pressure, whereas th e index f inger of the left hand , 
either f lexe d o r ex tended , w o r k s o n the inne r fac e o f the wall an d exert s a n 
equivalent pressure , w h i c h make s th e cla y ris e vertically . 

The differen t sequence s o f th inning gestures relatin g to the type o f pot and 
the grou p o f potters ar e presente d i n Table 12 . B y sequence o f gestures, w e 
mean th e serie s o f gesture s fo l lowe d t o th i n th e lum p o f clay . Th e pr imar y 
sequences, tha t is , the sequence s u s e d mos t of te n regardles s o f the g r o u p 
of potter s o r vesse l shape , consis t o f t w o (depicte d i n Figur e 7) . Thes e 
sequences presen t var iant s tha t essential l y consis t of the addi t io n of one or 
two th innin g gesture s (se e Figur e 8) . Th e secondar y sequences , tha t is , 
sequences w h i c h ar e rarel y u s e d , ar e character ize d eithe r b y the omiss io n 
of the thinning gesture A2 , or by the use of gestures A5 or A 2b at the beginning 
of th e sequence . 

The descr ipt io n o f th e gesture s u s e d t o th i n th e differen t vesse l shape s 
reproduced exper imental l y s h o w s , firs t o f all , that th e sequences  of  gestures 
fo l lowed do not present majo r intra- individua l di f ferences relativ e to the vesse l 
shape. I n most cases, the subjects have a  preferenc e fo r one of the two primary 
sequences o f gesture s tha t ma y b e identical l y repeate d fo r ever y pot . On e 
of the differences betwee n sequence s ma y consist in changing the first thinning 
gesture wi t h respec t t o thes e thre e vesse l shapes : No . 6 , th e firs t th inn in g 
gestures ar e a lway s A 1 , A2a ; Nos. 8 a n d 9, th e first gesture s ar e a lway s A 3 
and A2a . Th e othe r var iat ion s o b s e r v e d consis t i n th e addit io n o f th inn in g 
gestures i n the pr imar y sequence s regardles s o f th e vesse l shapes . A s for 
inter- individual d i f ferences , thes e ar e minima l s inc e mos t o f the subjects use 
the sam e sequence s o f gestures wi t h mino r var iat ions. Thus, the three group s 
of potter s are not distinguishable with referenc e t o sequence o f gestures, whic h 
is i l lustrate d by Table 12 . Thi s Tabl e s h o w s , fo r example, tha t th e sequenc e 
"A3, A2a , A4" is used t o th in conta iners No. 1 as wel l a s No. 9, whethe r mad e 
by potter s o f stag e 2 B o r stag e 3 B . 
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Fig.8: Mai n variants of the primary sequences of thinning gestures used by the potters of Uttam 
Nagar. 
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The number  of  thinning  gestures  (Tabl e 13) , i.e . th e lengt h o f th e 
sequences, i s l ikewis e d issocia te d f ro m po t shap e an d potter ' s leve l o f 
competence . Thi s i s ev idence d b y th e fac t tha t intra - o r inter- individua l 
variat ions ar e min imal . 

O n th e other hand , th e thinning  time  (Tabl e 11 ) decrease s proport ionat e 
to the potter 's leve l o f c o m p e t e n ce (th e most competen t potter s ar e the mos t 
rapid) an d increase s wi t h th e m a k i n g o f conta ine r No.9 . The th innin g t im e 
depends , i n fact, o n rapidit y of execut io n o f m o v e m e n t s , tak in g int o accoun t 
the skil l o f the potte r i n control l ing his pressures, th e size o f the lum p o f cla y 
to be th inned, the s h a pe o f the pot, an d the di l igence o f the potter i n obta in ing 
regular wal ls . 

These observat ion s ar e cor robora ted b y the number o f gestures execute d 
and th e th inn ing t ime take n b y Har K ishan i n the manufactur ing o f container s 
numbered 1  through 28 (Tabl e 14) . He execute d th e same numbe r o f th inn ing 
gestures fo r Nos. 1 a n d 28 , bu t too k twic e a s muc h t im e t o mak e No . 2 8 
because o f th e amoun t o f c la y t o b e w o r k e d . Nos . 1 9 an d 25 require d th e 
greatest numbe r o f th inn ing gestures du e to their size , bot h i n te rms o f heigh t 
and diameter . However , No . 25 w a s the quickes t t o be th inne d becaus e it s 
ratio H/M D i s easie r t o execut e tha n tha t o f No . 19 . 

Table 13 : Mean s an d standard deviation s o f the number o f thinning and shaping gesture s 
distributed according to the vessel shap e an d to the stage o f competence o f potters. 

STAGE N ° Numbe r o f thinning Number o f shaping 
gestures gesture s 

av a av o 

2B 1 3,28 0,45 7 2,20 
3A 1 3,57 0,49 6,71 2,49 
3B 1 3,57 0,90 5,57 1,98 

2B 2 3,42 0,49 8,14 3,09 
3A 2 3,28 0,45 8,85 2,41 
3B 2 3,14 0,34 6,42 1,76 

2B 4 3,40 0,48 8 3,46 
3A 4 3,42 0,49 6,14 3,31 
3B 4 3,14 0,34 6,57 2,19 

2B 5 3,28 0,45 8,57 1,98 
3A 5 3,71 0?69 7,85 2,35 
3B 5 3,14 0,34 6,57 2,38 

3A 6 4 0,53 5,42 3,11 
3B 6 3 0,53 6 1,60 

3A 8 3,14 0,34 9 2,61 
3B 8 3,14 0,34 7,14 1,12 

3A 9 3,42 0,49 9,71 3,61 
3B 9 3,71 0,88 8,85 3,09 
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Table 14: Numbe r o f thinning and shaping gestures and corresponding time (given in minutes) 
achieved b y Ha r Kisha n for manufacturing the container s comprised between n* 1 an d 28 . 

Thinning Shapin g 
N" Number Time Number Time 

1 5 1,01 3 1,24 
2 3 1,09 6 1,56 
4 3 0,53 2 1,24 
5 3 1 4 1,34 
6 4 0,58 5 1,46 
8 3 0,46 7 1,33 
9 5 1,07 12 2,09 

11 4 0,54 7 1,52 
12 4 1,04 6 1,55 
13 3 1,26 4 1,39 
14 4 1,18 12 2,26 
15 5 1,22 11 2 
16 3 1,11 8 2 
17 3 1,05 11 2,50 
18 4 1,16 8 2 
19 7 2,08 9 3,17 
20 5 1,27 9 2,33 
21 5 1,39 8 2,46 
23 5 1,58 9 2,51 
24 5 1,47 9 2,58 
25 8 1,46 5 1,52 
27 6 1,37 6 1,58 
28 5 2,07 3 0,59 

Shaping 
Vessel shap in g i s d o n e b y thre e type s o f t w o - h a n d e d m o v e m e n t s . 

T Y P E M 1 : Symmetr ica l bilatera l movement . Th e t w o hand s ac t s imul taneousl y 
in p inchin g m o v e m e n t s . Pressur e i s exer te d f r o m be lo w u p w a r d s w i t h th e 
f ingers an d th e t h u m b o n t h e uppe r par t o f th e pot . Thi s m o v e m e n t i s use d 
to w i d e n ( typ e M1a ) o r t o nar ro w (typ e M1b ) th e ori f ice . 
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T Y P E M 2 : C o m b i n e d m o v e m e n t s o f th e t w o hand s w h i c h ac t i n th e righ t 
hemiplane o f th e subject . Th e inde x f inger s o f bot h hand s ar e eithe r f lexe d 
or ex tende d an d exer t a  c o m b i n e d pressur e o n eithe r sid e o f th e cla y wa l ls , 
to th e righ t o f th e ax i s o f rotat io n o f th e w h e e l . Th e pressur e i s cont inuou s 
and i s appl ie d f r o m be lo w u p w a r d s o r f r o m abov e d o w n w a r d s , eithe r a lon g 
the entir e lengt h o f th e wal l s ( typ e M2a ) o r t o th e med ia n par t (M2b) , o r t o 
the lowe r par t (M2c) . 

TYPE M 3 : Symmetr ica l o r asymmetr ica l bi latera l movement o f the hands . Th e 
upper par t o f th e po t i s s h a p e d ei the r b y th e pressur e o f t h e f inger s a n d th e 
t h u m b o f bot h hand s w h i c h ac t symmetr ica l l y o n eithe r s id e o f th e axi s o f 
rotation o f t h e w h e e l , o r b y pressur e o f th e f inger s an d th e t h u m b o f th e righ t 
hand wh i l e th e lef t h a n d suppor t s th e clay . 



134 

In contrast to the thinning operat ion, shapin g present s n o primary sequenc e 
of gestures . Th e var iant s ar e n u m e r o u s a t th e intra- individua l scal e a s wel l 
as a t the inter- individual scale. Thes e di f ference s d o not dist inguish the groups 
of potter s f ro m o n e another , an d i t i s c lea r tha t th e sequences  of  gestures 
are d issociate d f r o m th e vesse l shap e a n d the leve l o f potte r competence . 
They depen d o n eac h individua l an d on the f o r m take n b y th e conta ine r i n 
the cours e o f t h r o w i n g. As for the number  of  shaping  gestures,  thi s d e p e n d s 
on th e fo l lowing: 

— Leve l o f c o m p e t e n ce o f the potter, o r rather, o f the th inning opera t ion an d 
its succes s w i t h regar d t o require d vesse l shape . Dur in g th e th innin g 
phase, i f the shape obta ine d i s close to that desired , the number o f shapin g 
gestures wil l b e min imal . I n the contrar y case , th e numbe r wil l b e high . 

— Dil igenc e o f th e potte r i n f in ishin g a  conta ine r mor e o r les s perfect ly . 
— Shap e o f the conta iner a n d the possibi l i ty of obta in ing the des i red shap e 

at th e t im e o f th inn ing . Thus , conta iner s Nos . 8 an d 9  presen t a  larg e 
number o f shap in g gesture s du e t o th e rati o H /MD , w h i c h canno t b e 
obta ined dur in g th e th inn in g opera t ion . 

The numerou s shap in g gesture s execute d b y Ha r K isha n (Tabl e 14 ) ar e 
essentially due to a concern for perfect ion. Nos. 27 and 28 presen t fe w shapin g 
gestures becaus e the y w e r e m a d e unde r dif feren t exper imenta l condi t ions , 
w h e n Ha r K isha n w a s i n a  hurry . 

The shaping  time  (Tabl e 11 ) i s directly relate d t o the numbe r o f shapin g 
gestures , o r aga in t o the degree o f difficult y o f vesse l shape , an d the degre e 
of c o m p e t e n c e an d di l igenc e o f th e potter . 

F rom thi s analys i s o f th e ges ture s invo lve d i n the th innin g a n d shap in g 
operat ions, i t i s apparen t f irst ly , tha t th e gesture s d o no t vary i n relat io n t o 
pot shap e a n d , secondly, tha t level s o f c o m p e t e n c e ar e no t d ist inguishabl e 
f rom thi s poin t o f v iew . Thi s observa t io n indicate s no t only th e existenc e o f 
a se t of gesture s specif i c t o t he potter s o f Haryan a an d Rajasthan , bu t als o 
indicates tha t th e th rowing diff icult ie s of a vesse l shap e d o not arise f r o m the 
sequence o f gesture s o r t he typ e o f gestur e t o b e executed . Rather , thes e 
diff iculties ar e actual l y th e appl icat ion o f pressure s t o the clay, w h o s e contro l 
is mor e o r less problemat ica l d e p e n d i n g o n the shape o f the pot des i red an d 
the degre e o f plasticity of the clay. Thi s poin t is important becaus e th e master y 
of pressure s i s a sensor imoto r abil it y w h o se acquisi t io n may be p r e s u p p o s e d 
as a n individua l apt i tude , independen t o f cultura l context . Th e th rowin g 
diff iculties perce ive d b y the Indian potter s w o u l d cor respond , therefore, t o the 
diff iculties c a u s e d strictl y b y the pract ise o f motor activit ie s wi th regar d t o the 
constraints o f the clay , w h o s e forc e var ie s accord in g t o the shape o f the pot. 

To stud y to what exten t th e acquisit ion of the pressures require d i n throwing 
different po t fo rms depends o n individual capabil ity rathe r tha n cultura l context , 
w e examine d th e d imens ions o f the exper imental product io n after th e th inn ing 
and shapin g opera t ion s respect ively . 

To obtai n these d imensions , we studie d the video f i lms , s toppin g t h em afte r 
each thinnin g a nd shaping opera t io n execute d b y a potter , t o make a  t rac in g 
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of th e lum p o f cla y o n th e v ide o screen . Thu s th e des ig n o f ever y conta ine r 
was obta ine d a t eac h phas e o f it s mak in g (Figure s 9  at l d 10) . Th e f i lm s ha d 
been sho t accord in g to a  horizonta l stabil izer , w h i c h permit te d u s t o calculat e 
the scal e o f eac h po t b y referenc e t o th e k n o w n d imens ion s o f Ha r Kishan' s 
wheel (9 1 c m i n d iameter ) . 

These aspect s w e r e s tudied : 
— Vesse l measurement s afte r th inn ing ; 
— Margi n be twee n thes e measurement s a n d measurement s o f container s 

after shap ing . 

In bot h cases , th e stud y w as carr ie d ou t w i t h the measurement s recorde d 
f rom th e v ide o screen . Th e d imens ion s retaine d w e r e : height , m a x i m u m 
diameter, an d ori f ice . The bas e w a s no t cons idere d becaus e i t is de termine d 
at the t ime o f hol lowin g the lump , and it s width does no t vary dur in g the cours e 
of subsequen t fash ion in g opera t ions . 

Table 1 5 present s th e m e a n s o f th e measurement s o f th e th inne d 
containers, l iste d accord in g t o po t shap e an d potter ' s stag e o f competence . 

Table 15: Means and standard deviations of the dimensions, noted from the TV screen and given 
in centimetres, of thinned restricted vessels distributed according to the shape and the stage of 
competence o f the potters. 

STAGE N° HEIGHT DIAMETER ORIFICE 
(n=7) av a av a av a 

2B 1 20,77 1J2 12,78 0,76 10,68 0,90 
2B 2 22,72 1,81 15,32 0,64 11,78 0,85 
2B 4 18,70 1,20 12,93 0,77 9,33 0,73 
2B 5 21,53 1,35 14,93 0,90 10,60 0,98 

3A 1 21,16 1,28 13,11 0,65 10,03 0,69 
3A 2 23,4 1,28 16,19 1,37 12,36 1,72 
3A 4 19,47 1,84 12,70 0,81 8,55 1,72 
3A 5 22,56 1,86 16,49 1,84 10,90 1,34 
3A 6 17,97 1,46 13,68 4,18 7,50 1,93 
3A 8 23,17 1,17 18,70 1,53 12,07 1,01 
3A 9 25,67 2,04 24,25 2,02 16,82 2,09 

3B 1 21,82 1,35 12,99 1,89 10,39 0,91 
3B 2 23,13 2,03 17,67 1,16 12,65 1,27 
3B 4 20,19 2,84 13,51 2,03 9,82 0,94 
3B 5 22,03 0,99 15,72 1,55 11,06 1,19 
3B 6 17,78 0,94 10,76 0,67 9,35 0,68 
3B 8 22,63 1,04 20,27 1,54 12,62 0,73 
3B 9 25,31 3,20 27,04 1,97 16,70 2,51 

Two point s ar e d iscernib le : 
— Measurement s o f th e var iou s vesse l shape s presen t va lue s comparab l e 

f r o m on e g rou p o f potter s t o another . Onl y th e va lue s o f conta iner s 
Nos. 8  a n d 9  o f g r o u p 3 B hav e a  tendenc y t o b e highe r tha n thos e o f 
groups 3 A a n d 2B . 
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Fig.9: Shape s tha t the lum p of clay takes afte r each thinnin g gestures 
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Fig.10: Shapes that the lum p of clay take s afte r th e firs t and th e las t shaping gestures . 
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— Thes e measurement s var y f r o m one vesse l shap e t o anothe r fo r the sam e 
propor t ions i n th e thre e g roup s o f pot ters . Thus , th e heigh t decrease s 
regularly accord in g t o th e orde r o f th e fo l lowin g conta iners : 

Nos . 2 , 5 , 1 , 4  (fo r g roup s 2B , 3A , 3B) ; 
Nos . 9 , 8 , 6  (fo r g roup s 3 A an d 3B) . 

The d iamete r decrease s regular l y accord in g t o th e orde r o f th e fo l lowin g 
conta iners: 

Nos . 2  an d 5 , 1  an d 4  (fo r g roup s 2B , 3A , 3B) ; 
Nos. 9 , 8 , 6  (fo r g roup s 3 A an d 3B) . 

The orif ic e l ikewis e dec rease s accord in g t o th e fo l lowin g conta iners : 
Nos. 2 , 5  an d 1 , 4  (fo r g roup s 2B , 3A , 3B) ; 
Nos. 9 , 8 , 6  (fo r g roup s 3 A an d 3B) . 

Thus th e measu remen t s o f th e conta iner s afte r th e th innin g operat io n d o 
not enabl e u s t o di f ferent iat e th e thre e g roup s o f pot ters . I t w a s see n earl ie r 
that th e sequence s o f ges tu re s execu te d dur in g thi s th rowin g phas e wer e 
s tandard ized. Pressure s o n th e cla y ar e s tandard ize d a s we l l . 

Table 1 6 presents th e mean s o f th e squar e o f the di f ference s be twee n th e 
measurements o f th e th inne d pot s an d thos e o f th e shape d pots . Analys i s 
relative t o th e measuremen t s obta ine d afte r th inn in g reveale d thre e points : 

— Value s o f th e heigh t o f th e var iou s po t type s var ie d amon g th e potte r 
groups accord in g t o th e s tag e o f compe tence . 

— Value s o f th e d iamete r o f th e var iou s po t type s als o var ie d a m o n g th e 
potter g roup s accord in g t o the stag e o f competence , excep t fo r conta iner s 
Nos. 5  an d 6 . Var iat io n i n the d iameter s o f conta iner s Nos . 8  an d 9 , f ro m 
stage 3 A t o s tag e 3 B w a s expec te d s inc e th e th inne d vesse l 
measuremen ts note d fo r eac h o f thes e tw o group s di f fered . 

— Value s o f the orific e o f the variou s po t types var ied among th e potte r group s 
accord ing t o th e stag e o f compe tence , excep t fo r conta ine r No . 1 . 

A compar iso n o f th e product ion s ob ta ine d dur in g th e th innin g an d shap -
ing operat ion s reveal s th e f o r m o f th e acquis i t io n o f contro l o f th e pressure s 
required i n th rowing dif feren t vesse l shapes . I t i s dur in g th e shap ing , an d no t 
dur ing th e th inn in g opera t ion , tha t th e f ina l shap e o f th e conta ine r i s g iven , 
and henc e th e potter ' s compe tenc e assessed . Ye t dur in g thi s operat io n th e 
sequences o f gesture s ar e no t s tandard ize d an d th e pressure s appl ie d t o th e 
clay ar e weak, i.e. , no t percept ib l e t o the nake d eye . Thi s impl ie s tha t th e sub -
ject acquire s th e contro l o f appl icat io n o f pressure s nei the r b y repeti t io n o f 
gestures, no r b y visua l observat ion. The developmen t o f th e sensor imoto r skill s 
essent ia l t o th e contro l o f p ressure s take s plac e throug h tria l an d erro r dur in g 
the cours e o f apprent icesh i p accord in g t o id iosyncrat i c paths , i.e . indiv idua l 
exper ience. Therefore , th e fo l lowin g hypothes i s ma y b e pos i ted : the percep -
t ion o f th rowin g diff icult ie s b y India n pot ter s i s no t def ine d b y a  specif i c mod e 
of th rowing , bu t b y th e const ra in t s o f differen t force s presen t i n b iomechan -
ical terms (physio log y an d mechan ic s o f th e huma n body ) an d physica l term s 
(constraints impose d b y th e c lay) . I t i s qui t e likel y tha t th e diff icult ie s entai le d 
by th e acquis i t io n o f th e moto r skil l s assoc ia te d wi t h thes e constra int s ar e 
t ranscul tura l . Thes e dif f icult ie s ar e ind icate d b y th e shap e o f th e conta iners . 
The taxonom y may , consequent ly , presen t a  t ranscul tura l character . 
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Table 16: Means and standard deviations of the square of the margins between the measurements 
of the thinned and shaped restricted vessels, noted from the TV screen and given in centimeters, 
distributed according t o the shape and the stag e of competence o f the potters . 

STAGE H° HEIGHT DIAMETER ORIFICE 
(n=7) av 0 av a av o 

2B 1 0,74 0,94 1,39 1,62 1,99 2,77 
2B 2 1,58 1,64 10,96 8,19 8,45 5,24 
2B 4 1,98 1,38 2,32 3,53 6,62 4,55 
2B 5 2,24 2,24 5,87 2,48 1,95 3,55 

3A 1 0,57 0,60 0,87 1,15 1,21 1,00 
3A 2 0,58 0,68 14,32 16,50 7,88 7,21 
3A 4 1,69 1,49 2,07 2,43 8,15 7,44 
3A 5 1,39 1,20 4,84 4,33 6,20 6,68 
3A 6 3,82 4,11 0,76 0,66 14,08 10,04 
3A 8 3,15 3,68 15,19 10,25 10,89 7,79 
3A 9 3,19 5,37 63,99 43,78 18,95 18,62 

3B 1 0,20 0,23 1,35 2,37 1,41 1,65 
3B 2 1,60 1,66 4,87 4,81 3,05 5,04 
3B 4 4,04 7,43 5,08 5,98 15,65 0,41 
3B 5 0,18 0,22 5,94 6,45 9,01 8,73 
3B 6 6,26 4,71 0,45 0,42 23,22 8,75 
3B 8 2,79 3,24 11,51 10,35 15,00 9,74 
3B 9 5,91 9,25 53,21 33,34 29,03 25,82 

4.4 C o n c l u s i o n 

The result s presented b y the vesse l measurement s a s well a s the total th rowin g 
t ime an d the numbe r o f shap in g gestures , enab l e u s to cons ide r the p ropose d 
techno-morpho log ica l t axonom y a s founded . No t onl y d o thes e result s attes t 
to th e ex is tenc e o f th e th row in g diff icult ie s ind icate d dur in g th e ora l survey , 
but fur thermore dist inguis h be twee n th e potters ' differen t level s o f competenc e 
on th e bas i s o f thes e diff icult ies . 

The interpretat io n o f th e t axonom y is , b y const ruct ion , univoca l w i th i n th e 
given corpus , bu t on l y w i th i n th i s corpus . No w w e ha d t o asses s it s val idit y 
for appl icat io n t o o the r cerami c corpus . A n analys i s o f th e gesture s permi t te d 
us t o suppos e tha t th e t axonom y ha s a  s t ron g possibi l i t y o f present in g a 
t ranscul tural va lue , s inc e th e th row in g diff icult ie s o n wh ic h th e taxonom y i s 
based fal l under mechanica l constra ints , wh ich ar e d issociate d f ro m the socio -
cultural factor . T o stud y th e val idi t y o f thi s hypothes is , a n invest igat io n w a s 
conduc ted wi t h Frenc h pot ters . 

5. E V A L U A T I O N B Y F R E N C H P O T T E R S 

Professional potters , capable o f evaluat in g th e techno-morphologica l taxonom y 
establ ished earl ier , we r e needed . Th i s le d u s t o Clun y (Burgundy ) w h e r e 
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several potter y w o r k s h o p s hav e b e e n establ ished . Kic k whee l s an d 
mechanized whee l s ar e use d here . Th e morphologica l serie s w a s firs t 
scrut inized by these potters , w ho w e re the n requeste d t o classify the var iou s 
containers i n ascending orde r o f throwing difficulty . Next , the y wer e quest ione d 
about th e reason s g ive n t o justif y thi s classif icat io n and , the validit y o f the 
reasons give n b y th e India n potters . 

5 . 1 . M e a s u r e s o f t h r o w i n g d i f f i c u l t i e s 

The Frenc h potter s considered the explanations o f the throwing difficulties given 
by th e India n potter s correct . Thei r o w n , mor e rat ional ize d percept ion s o f the 
problems mad e a  synthesi s possible . Accord in g to t h e m, th e whee l - throwin g 
difficulty o f a  po t is assesse d agains t th e fo l lowin g factors . 

1) Weight  of  clay  above  the  maximum  diameter.  Thi s weigh t ma y b e 
relatively est imate d o n the basis o f (a ) th e distance be twee n th e tangents a t 
the m a x i m u m d iamete r a n d the tangent s a t th e point s o f th e bas e an d the 
orif ice, an d (b) the distance b e t w e e n th e m a x i m u m diamete r an d the orif ice. 
An increas e i n weight o f cla y abov e th e m a x i m u m diamete r cor respond s t o 
an increas e i n both d is tances . Thi s facto r impl ie s tha t al l pots wi th a  m a x i m u m 
diameter i n the lowe r par t o f th e bod y ar e mor e difficul t t o thro w tha n pot s 
with a  m a x i m u m diamete r locate d i n th e uppe r part . I t furthe r implie s a 
cor respondence be twee n th e diff iculty i n th rowing a  po t and its size, an d the 
fact tha t a  containe r suc h a s No. 19 is part icularly difficul t to throw o n a whee l . 

2) Quantity  of  clay  to  throw.  Thi s de termine s th e throwing difficult y o f pot s 
because it s increas e require s a n ever - increasin g master y o f th e clay . Fe w 
potters w o u ld be capable o f centr ing mor e tha n 6  kg of clay. Thi s facto r permit s 
us t o differentiat e pot s tha t ar e no t d is t inguished b y the cri ter io n "weigh t o f 
clay abov e th e m a x i m u m diameter" . I t als o explain s w h y container s wit h a 
base 25 -c m w ide, o r an orif ice w ider tha n 4 0 c m , presen t problem s a t the t im e 
of throwing. In both cases , th e problem i s to master a n ever- increasing quantit y 
of clay , wh ic h ha s a  greate r tendenc y toward s deformat io n becaus e th e 
centrifugal force increase s wit h augmentat io n o f the distance betwee n th e walls 
of th e vesse l an d the axi s o f rotat io n o f th e w h e e l . 

3) Height  Cla y i s a sof t mater ia l w h i c h ha s a tendency t o col lapse. Heigh t 
is therefore a n important variabl e i n the assessment o f the throwing diff iculties 
of a  container . 

4) Base.  I f the base i s too narrow, a  prob le m o f balanc e arises , wh ic h i s 
i l lustrated b y conta ine r No . 6 . Th e potter s o f Clun y cons idere d thi s po t a n 
aberrant case . 

5) Presence  of  carination.  I n this case, ther e i s a poin t of juncture a t wh ic h 
two force s ar e exer ted : th e forc e o f gravit y wh ic h tend s t o s lum p th e lowe r 
part toward s th e outsid e an d the forc e w h i c h tend s t o s lum p th e uppe r par t 
by draggin g the point o f juncture toward s th e inside. Fo r this poin t o f junctur e 
to b e resistive , th e clay mus t b e suff icientl y thick . Cont inuou s bod y pot s ar e 
easier t o mak e becaus e the y presen t n o poin t o f rupture . 
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5.2. T e c h n o - m o r p h o l o g i c a l t a x o n o m y 

The Frenc h potter s considered i t justif iable to dist inguish c lasses withi n groups 
of restricte d conta iners o f th e sam e height , a n d unrestr icte d containers o f th e 
same orif ice . 

For th e restr icte d conta iners , the y cons idere d th e def init ion s o f th e si x 
techno-morphologica l c lasse s signif icant . Accord in g t o t h e m , thes e c lasse s 
mark ou t differen t degree s o f diff icult y w i t h respec t t o we ight o f cla y t o throw , 
and weigh t o f cla y t o ba lanc e abov e th e m a x i m u m diameter . Th e rati o o f dia -
meter t o heigh t cor respond s t o th e p r o b l e m o f we igh t o f c la y t o throw , whi l e 
the ratio s B A / M D an d O R / M D cor respon d t o weigh t o f cla y t o balance . W e 
obta ined thi s assessmen t o f th e va lu e o f th e techno-morpholog ica l c lasse s 
by request in g the potter s to poin t out, a m o n g th e 20 -c m hig h containers, thos e 
forms tha t marke d t ransi t io n f r om on e leve l o f diff icult y to another . Th e replie s 
yielded thi s order : conta iner s Nos . 1 , 5 , 7 an d 9 . 

Nos. 2  an d 3  w e r e g r o u p e d wi t h No . 1 . These thre e conta iner s w e r e thu s 
regarded o n th e on e han d a s equa l i n th rowin g diff icult ie s an d o n th e othe r 
hand a s th e easies t i n the serie s t o b e t h r o w n . I n ou r t a x o n o m y , thes e thre e 
containers belon g t o th e s a m e c lass , c las s I . Thi s c las s i s representat iv e o f 
the pot s tha t ar e th e easies t t o t h r o w . It-i s character ize d b y a  m a x i m u m dia -
meter les s tha n o r equa l t o th e height , an d relativ e d imens ion s wi t h hig h 
indexes. 

No. 4  w a s g r o u p e d wi t h No . 5 . No . 6 , cons idere d a n aberrran t case , w a s 
nevertheless p lace d immediate l y afte r No . 5 . I n te rm s o f manufactur in g dif -
ficulties, these thre e container s c o m e afte r No . 1 . I n our taxonomy, the y be lon g 
to th e sam e class , c las s II , w h i c h i s d is t inguishe d f r o m clas s I  o n th e basi s 
of relativ e d imens ion s tha t ar e mor e difficul t t o execute . 

No. 7  w a s cons idere d definitel y mor e difficul t tha n No . 5 . Thi s containe r 
belongs t o c las s III , w h i c h i s d is t inguishe d f r o m th e t w o precedin g c lasse s 
on th e basi s o f rati o b e t w e e n m a x i m u m d iamete r a n d height : here , th e max -
i m u m d iamete r i s b e t w e e n onc e an d twic e th e height . However , No . 8  w a s 
not cons idered mor e difficul t tha n No . 7 , w h e r e a s , i n our t a x o n o m y, i t be long s 
to a  differen t c lass , c las s IV . Th e c lasse s II I a n d I V ar e di f ferent iate d o n th e 
basis o f indexe s presente d b y relativ e d imens ions . Th e threshold s o f c las -
sif ication retaine d ar e arbitrary . Therefore , i t i s no t surpr is in g that container s 
Nos. 7  an d 8  wer e no t cons idere d distinctl y different becaus e th e indexe s o f 
their ratio s B A / M D ar e 0.5 0 an d 0.3 4 respect ively . Th e inde x 0.5 0 represent s 
the threshol d o f di f ferent iat ion ; No . 7  i s therefor e a  borderl in e cas e be twee n 
classes II I an d IV . 

No. 9  w a s cons idere d definitel y mor e difficul t than Nos . 7  an d 8 . I t be long s 
to clas s V , wh ic h i s di f ferent iate d f r o m th e other s o n th e basi s o f a  m a x i m u m 
diameter tha t i s greate r tha n o r equa l t o tw ic e th e height . 

The throwin g diff icult ies of conta ine r No . 10 , contrari ly , w e re no t assesse d 
as particularl y greate r tha n thos e o f No . 9 . Vesse l No . 1 0 be long s t o clas s 
VI , wh ic h i s d is t inguishe d f r o m clas s V  o n th e basi s o f th e inde x o f relativ e 
d imensions. Lik e Nos . 7  an d 8 , Nos . 9  an d 1 0 presen t relativ e d imension s 
whose indexe s ar e to o clos e t o the threshold s we hav e def ine d t o b e distinctly 
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differentiated f r o m on e anothe r (thei r ratio s B A / M D presen t th e indexe s 0.5 5 
and 0.4 5 respect ively) . 

Accord ing t o th e sam e procedure , th e c lasse s o f unrestr icte d container s 
were cons idere d signif icant , a s w a s th e genera l c lassi f icat ion , i.e. , th e 
organizat ion o f c lasse s relativ e t o siz e an d typ e o f containe r (restr icted/ -
unrestr icted). 

The classif icat io n o f th e morphologica l ser ie s p ropose d b y th e Frenc h 
potters thu s paral lel s tha t de f ine d b y th e India n potters . The plausibil i t y of ou r 
hypothesis i s reinforced, namely tha t the differen t degrees o f difficult y accordin g 
to wh ic h th e conta iner s ar e a r ranged , c o m e unde r mechanical  constraints 
which ar e mor e o r les s eas y t o maste r accord in g t o th e vesse l shape , 
regardless o f th e cultura l contex t o f th e potter . 

5.3. T e c h n i c a l g e s t u r e s 

Accord ing t o th e ora l survey , i t seem s tha t th e observat ion s mad e i n Indi a 
are o f genera l va lue . Whateve r th e se t o f gesture s fo l lowed , the gesture s an d 
their sequence s d o no t var y relativ e t o th e vesse l shapes . Thes e shape s ar e 
achieved throug h the appl icat io n o f pressure s o n th e clay , an d thei r th rowin g 
difficulties ar e ass ignabl e t o mechanica l constraint s presente d b y th e clay , 
irrespective o f th e natur e o f th e gesture s t o b e executed . 

5.4. T y p e o f w h e e l 

The India n an d Frenc h potter s w o rk o n differen t types o f w h e e l — t he stic k an d 
the kic k w h e e l . 1 Yet , th e explanat ion s o f whee l - th rowin g difficultie s g iven b y 
these tw o group s o f potter s ar e identical . Thes e difficultie s d o no t vary , 
therefore, w i t h respec t t o typ e o f w h e e l ; thi s i s no t surpr is in g since th e spee d 

1ln Asia , these tw o types are distribute d to the Wes t and Eas t of the Indu s Valley respec -
tively (fo r the kic k wheel, se e Ry e an d Evans , 1976 ; fo r the stick wheel, se e Saraswati , 197 8 
and Saraswat i an d Behura , 1966) . Tw o feature s differentiat e thes e type s of wheels: 

1) Th e speed of the revolving table (the wheel head) of the kick wheel i s maintained by acti-
vation o f the flywheel , which i s operated b y the foot . Contrarily , the wheel o f a  stic k wheel i s 
spun by means o f a stick , with the wheel mounte d on a pivot ; since the speed o f the wheel i s 
constantly diminishing from the momen t propulsion ceases, thi s necessitates frequen t interrup-
tions of work t o re-start the wheel . Continuou s maintenance o f wheel spee d b y mean s o f the 
foot i s a definit e advantage a s i t eliminates interruption s in throwing. 

2) O n cessation of movement, th e revolving table of the kick wheel present s a work surface 
that is horizontal and stable, while the wheel o f a stick wheel present s an oblique, unstable sur-
face. A stick wheel mounted on a tripod is a recent technical innovation, whereby the wheel remains 
horizontal when motionless. The major advantage o f a stable work surface is apparent when throw-
ing large-sized vessels. With a wheel mounted on a pivot, it is difficult to raise high walls, whether 
at one go or by successive addition of coils. I n the firs t case, th e walls are distorte d when the y 
reach a  height of about 35 cm . Such a  heigh t requires strong thinning pressures, which retard 
wheel speed . Pressure s ar e thu s exerted o n a  po t that turns irregularly or on walls that whirl . 
In Orissa, i t was onl y after the introduction o f the tripod wheel tha t potters began t o throw pots 
higher than 35 cm. If the walls are raised through the successive addition of coils, which are then 
thrown by means o f centrifugal force (e.g., throwing of jars in Pakistan; Rye an d Evans , 1976) , 
a problem of equilibrium arises because th e stick wheel, upon stopping or when in slow motion, 
is not in a horizonta l but an inclined position. India n potters obtain large-sized pot s by throwing 
rough models whose dimensions are the n increased through the beatin g (paddling ) technique. 
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of th e w h e e l i s adjustable , w h a t e v e r th e type . Thi s observat io n implie s tha t 
our t a x o n o m y ma y b e appl ie d t o al l w h e e l - t h r o w n cerami c assemblages , 
regardless o f th e typ e o f w h e e l u s e d and , therefore , independen t o f it s 
identif ication. 

6. C O N C L U S I O N S 

At the en d o f this study , i t appears tha t (a ) th e p r o p o s e d t a x o n o m y i s f o u n d e d 
on measurement s tha t expres s th rowin g diff icult ie s related t o b iomechanica l 
and physica l constra ints , independen t o f a  loca l o r individua l se t o f 
gestures ,and (b ) India n an d Frenc h potter s perceiv e thes e constra int s an d 
the relate d throwin g difficulties in a  simila r manner . Now , th e fo l lowin g aspect s 
need t o b e invest igated : 
a) T o wha t exten t ar e th e p rob lem s o f acquisi t io n of th e moto r skill s require d 

for mak in g var iou s vesse l shape s no t af fecte d b y cultura l context . 
b) T o w h a t exten t doe s th e c o m m o n percept io n o f th e India n an d Frenc h 

potters cor respon d t o a  forma l invarianc e o f funct ioning , i.e. t o a n identica l 
t reatment o f constra int s a t th e percept iv e level , independen t o f th e socio -
cultural context . C o u l d th e India n a n d Frenc h percept ion s b e cons idere d 
representat ive o f an y Homo  sapiens  sapiens'  percept ions ? 

After suc h studies , th e t a x o n o m y cou l d b e cons idere d t ranscul tura l f ro m 
the tw o point s o f v ie w i t seek s t o t ranscr ibe : competenc e (th e requisit e 
sensor imotor skills ) an d per formanc e (percept io n o f th e th rowin g diff icult ies). 
Meanwhi le , th e hypothesi s o f a  t ranscultura l t a x o n o m y i s plausibl e becaus e 
based o n a n exper imen t c o n d u c t e d i n two differen t cultura l mil ieus . Thu s thi s 
t axonomy enable s u s t o realiz e th e object ive s se t fort h i n th e introduct ion . 

One object iv e w a s t o def in e a  threshol d b e y o n d w h i c h the whee l - th rowin g 
technique cou l d b e cons idere d mastere d and , consequent ly , potter y activit y 
as specia l ized . T o def in e thi s th resho ld , referenc e ma y b e mad e t o bot h ora l 
data an d th e techno-morpho log ica l t axonomy . Accord in g t o th e former , th e 
wheel - throwing techniqu e i s cons idered complete l y acquire d wi t h the throwin g 
of 30 -cm hig h restricte d pots an d 40 -c m orifice unrestricted pots. Consequent ly , 
and wi t h referenc e t o ou r t a x o n o m y (Figur e 6) , th e fo l lowin g divisio n i s 
p roposed: 

— A s s e m b l a g e s consis t in g o f p iece s be longin g t o c lasse s compr is in g I-2 0 
to I-30 , i.e . 2 0 - c m t o 3 0 - c m hig h restr icte d pot s f r o m c lasse s I  to I V (Nos . 
1 t o 8 ) , 3 0 - c m hig h restr icte d pot s f ro m c las s I  (Nos . 1 1 t o 13) , an d finall y 
the 20- , 30- , 4 0 - c m orif ic e unrestr ic te d pot s f r o m c lasse s VI I , V i l i , I X an d 
X (Nos . 3 0 t o 40) . Thes e m a y b e cons idere d th e w o r k o f cra f tsme n i n th e 
course o f master in g th e w h e e l - t h r o w i n g technique . Th e interpretat io n o f 
their socio-economi c statu s require s criteri a other tha n tha t o f the ceramic -
fash ion ing techn ique . 

— A s s e m b l a g e s consis t in g o f numerou s p iece s be long in g t o c lasse s 
compr is ing I-3 0 t o V-30 , i.e. , an y piec e mor e difficul t t o mak e tha n thos e 
ment ioned above . Thes e ma y b e cons idere d th e w o r k o f c ra f tsme n w h o 
have mastere d th e whee l - th rowin g techn iqu e an d ar e therefor e 
specia l ized. 
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— Finally , assemblage s consist in g of intermediat e pieces , fo r example , mos t 
pieces be long in g t o c lasse s compr is in g 1-2 0 t o I-30 , a n d s imul taneousl y 
s o m e piece s be longin g t o c lasse s compr is in g I-3 0 t o V-30 . Thes e ar e o f 
non-decis ive va lu e fo r inferr in g the c o m p e t e n c e o f potter s an d therefor e 
of potter y specia l izat ion . Fo r thes e assemblages , i t i s necessar y t o refe r 
to othe r descript iv e criteri a such a s th e standardizat io n o r regularit y o f wal l 
fashioning to define the degre e o f master y o f the wheel - throwin g technique . 

To realiz e th e othe r object ives , archaeologica l mater ia l ough t n o w t o b e 
ana lysed accord in g t o th e techno-morpho log ica l t a x o n o my an d th e ora l dat a 
on apprent iceship . I n a  perspect iv e analysi s o f th e genes i s o f th e w h e e l -
throwing technique , i t is important t o kee p i n mind , for example , th e diff icult ie s 
inherent i n a  c h a n g e i n vesse l shap e i n te rm s o f deve lopmen t o f ne w 
sensor imotor skil ls . T o i l lustrate : on hi s arr iva l i n Delhi , Ha r K isha n k n e w onl y 
how t o thro w roug h mode l s mean t t o b e beaten . I t too k h i m severa l month s 
to lear n ho w t o th ro w f lowe r pot s i n th e require d d imens ions , i.e. , w i t h 1-c m 
thick regula r wa l ls , eve n t h o u g h thi s typ e o f conta ine r i s cons idere d eas y t o 
throw. 

The archaeologica l da t a o f th e Indu s Val le y (Casal , 1964 ) o r o f 
Mesopotamia (Va n de r L e e u w , pers . c o m m . ) s e e m t o s h o w tha t th e proces s 
of integration of the whee l - throwin g techniqu e int o the socio-economi c system s 
w a s s low . Th e firs t conta iner s w h i c h presen t a  th rowin g techniqu e loo k a s 
though the y w e r e m a d e o n a  tournet te . The y ar e smal l an d th e th rowin g i s 
crude. I n th e sequenc e o f Amr i (Casal , 1964) , conta iner s t h r o w n o n a  fas t 
whee l s e e m t o replac e t h e m , an d thei r siz e a s wel l a s thei r shap e complex i t y 
to increas e throug h th e centur ies . Thi s picture , though succinct , g ive s rise  t o 
many quest ions : W h a t w a s th e rol e o f th e soc io -economi c mil ie u i n thi s 
evolut ion? W h a t w a s th e rol e o f th e diff icult ie s caused b y th e genes i s o f th e 
technique itself ? What w a s th e spatia l an d tempora l diffusio n of this technique ? 
And s o for th . S o m a n y o f th e quest ion s w e pose d i n th e introduct io n can b e 
answered no t onl y b y a n analysi s o f th e cerami c techno-morpho log ica l 
evolut ion th roug h spac e a n d t ime , bu t als o b y a  s tud y o f th e corre lat ion s 
be tween thi s evolut io n an d th e cor respond in g techno-economi c a n d socio -
demograph ic sys tems . Thes e corre lat ion s w o u l d b e al l th e mor e signif ican t 
as precis e m e a s u r e m e n t s , s imi la r t o th e o n e e laborate d here , wi l l enabl e u s 
to descr ib e th e evolut io n o f thes e othe r f ie ld s i n a n equal l y detai le d manner . 

In conc lus ion , i t ma y b e sa i d tha t a n analysi s o f th e technica l k n o w - h o w 
and it s t ransmiss ion i s a  part icularl y f e c u n d approac h t o th e p rob lem s pose d 
by th e introduct io n of a  ne w techn ique , th e condi t ion s under ly ing it s evolut ion, 
and it s maintenance o r regression . Suc h a n approac h i s part icularly f ructuous 
since th e interpretat io n i s g ive n wi t h referenc e t o e thnographi c ana lyse s o f 
material facts . Thes e ana lyse s enabl e u s t o highligh t analogie s b e t w e e n 
ethnographic an d archaeologica l facts , an d t o def in e th e contex t i n w h i ch th e 
interpretat ion o f th e firs t c a n b e t ransferre d t o th e second , i n ou r study , 
e thnoarchaeology a n d exper imenta l a rchaeolog y jo ine d hand s i n the f ie l d no t 
only t o elici t a  bette r unders tand in g o f th e materia l facts , bu t als o t o collec t 
data wh ic h enabl e u s t o verif y th e val idit y o f ou r interpretat iv e proposi t ions . 
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