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in the ancient Near East. Tokens indicate that counting was first done concretely in one-to-one correspondence. The 
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The	mounds	are	artificial	hills	formed	by	the	accumulation	of	debris	over	the	centuries,	or	millennia,	as	a	
'&AKH%(GM("KC#?(GBBK$#%@G?*(6?(G%"&'(OG'DAL(%"&J(#'&(%"&(#BBKCKH#%@G?(GM('&C#@?A(GM(N@HH#I&A(K$G?(N@HH#I&A(
G'(%GO?A(K$G?(N@HH#I&A*(,"&(&UB#N#%G'A(I@N&($'@C&(#%%&?%@G?(%G(%"&(#'B"@%&B%K'#H(M&#%K'&A(K?&#'%"&D(@?(%"&(
CGK?DA( @?(G'D&'( %G( &A%@C#%&( %"&( A@Z&( #?D( H#J(GK%( GM( %"&( A&%%H&C&?%A( #?D( %"&(O#J(GM( H@M&( #%( %"&( A@%&*(SG'(
example,	the	foundations	of	buildings	at	‘Ain	Ghazal	give	evidence	that	the	first	settlers	were	sedentary,	
QK%(@?(%@C&(%"&(BGCCK?@%J(B"#?I&D(%G(?GC#D@AC*(-'I#?@B(C#%&'@#HA(D@AB#'D&D(@?(#?%@PK@%JL(AKB"(#A(QG?&A(
#?D(B"#''&D(&#'A(GM(I'#@?AL(#'&(B#'&MKHHJ(A%KD@&D(Q&B#KA&(%"&J(D@ABHGA&(?G%(G?HJ(%"&($&G$H&^A(D@&%(QK%(%"&@'(
economy.		Namely,	the	first	occupants	of	‘Ain	Ghazal	were	farmers,	but	the	last	had	become	pasturalists.	
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Ghazal	were	made	exclusively	by	chipping	or	grinding	stone.	Animal	and	anthropomorphic	figurines	suggest	
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numeracy—the	way	of	counting	practiced	at	 ‘Ain	Ghazal	and	 in	 the	various	other	cultures	 that	adopted	
%"&C*

>		The	dates	mentioned	in	this	chapter	are	expressed	as	non-calibrated	radiocarbon	dates,	reflected	by	the	use	of	the	lowercase	“bc”	
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Before	 dealing	with	 the	 cognitive	 significance	 of	 the	 token	 system,	 I	 first	 discuss	 its	 origin	 and	 cultural	
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,"&( %GR&?A( KA&D( #( O#J( GM( BGK?%@?I( MK?D#C&?%#HHJ( D@MM&'&?%( M'GC( GK'A*( ,"&J( O&'&( KA&D( @?( G?&E%GEG?&(
BG''&A$G?D&?B&*(,OG(T#'A(GM(G@H(O&'&(A"GO?(QJ(%OG(GNG@DA(#?D(%"'&&(T#'A(GM(G@H(O&'&(C#'R&D(QJ(%"'&&(GNG@D(
%GR&?A*( =G'&GN&'L( O&( KA&( #QA%'#B%( ?KCQ&'AL( O"@B"( C&#?A( %"#%( GK'( ?KCQ&'A( \G?&L]( \%OGL]( \%"'&&L]( #'&(
@?D&$&?D&?%(GM(%"&(@%&C(BGK?%&D(#?D(%"&'&MG'&(K?@N&'A#HHJ(#$$H@B#QH&*(\-?&L](\%OGL](\%"'&&](B#?(A&'N&(%G(BGK?%(
$&G$H&L(#?@C#HA(#A(O&HH(#A(@?#?@C#%&(GQT&B%AL(#?D(#?J%"@?I(&HA&($GAA@QH&*(6%(O#A(?G%(AG(#%(%"&(%@C&(O"&?(%GR&?A(
O&'&(KA&D*(F&%O&&?(_`WWE+>WW(QBL(BGK?%@?I(O#A('&A%'@B%&D(%G(D&%&'C@?&(%"&(?KCQ&'(GM(A&H&B%&D(K?@%A(GM(IGGDAL(
CGA%HJ(C&#AK'&A(GM(I'#@?L(T#'A(GM(G@H(#?D(#?@C#HA*(/#B"(B#%&IG'J(GM(C&'B"#?D@A&(O#A(BGK?%&D(O@%"(@%A(GO?(
counter,	reflecting	the	fact	that	counting	was	“concrete.”	In	other	words,	in	the	absence	of	abstract	numbers	
#$$H@B#QH&(%G(#?J(@%&CL(&#B"(B#%&IG'J(GM(IGGDA(O#A(BGK?%&D(O@%"(A$&B@#H(?KCQ&'(OG'DA(G'(%"&@'(BG''&A$G?D@?I(
specific	counters.	For	examples,	the	cones	and	spheres,	the	most	frequent	types	of	tokens	recovered	at	‘Ain	
7"#Z#HL('&$'&A&?%&D(AC#HH(#?D(H#'I&(K?@%A(GM(I'#@?(V<H*()*+*>#(#?D(QX(O"@H&(%"&(GNG@DA(O&'&(KA&D(%G(BGK?%(T#'A(GM(
G@H*(2(%GR&?(@?(%"&(A"#$&(GM(#(B'&AB&?%(K?R?GO?(&HA&O"&'&(AKII&A%(#(K?@PK&(C&'B"#?D@A&(#N#@H#QH&(&UBHKA@N&HJ(
#%(%"&(A@%&(V<H*()*+*>BX(VA&&(6B&H#?DL(B"#$%&'()*>X*
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C@HH&??@#*(-N&'(%"&(B&?%K'@&A(%"&@'(&NGHK%@G?(@HHKA%'#%&A(%"&(K?B&#A@?I(B'GAAEM&'%@H@Z#%@G?(%"#%(%GGR($H#B&(Q&%O&&?(
%"&('&D@A%'@QK%@G?(&BG?GCJ^A(@?B'&#A@?I(D&C#?DA(#?D(%"&(D&N&HG$C&?%(GM(BGK?%@?I*(SG'(&U#C$H&L(#%(Y2@?(7"#Z#HL(
%"&'&(O&'&(?G(CG'&(%"#?(A@U(%J$&A(GM(%GR&?AL(#?D(%O&?%JE%"'&&(AKQ%J$&AL(B'&#%&D(QJ(N#'J@?I(%"&(Q#A@B(A@Z&(#?D(
A"#$&(GM(%"&(#'%@M#B%A(G'(QJ(#DD@?I(C#'R@?IA(AKB"(#A(I'GN&A(#?D(DG%A(V<H*()*+*>D(#?D(&X(VA&&(6B&H#?DL(B"#$%&'(
)*>X*(FK%(#QGK%(++WW(QBL(@?(AKB"(B@%@&A(#A(b'KR(@?(=&AG$G%#C@#L(O"&?(K'Q#?(OG'RA"G$A(A%#'%&D(BG?%'@QK%@?I(%G(
the	redistribution	economy,	the	number	of	token	types	had	increased	to	fifteen	and	the	subtypes	to	350.	Some	
of	the	new	tokens	stood	for	raw	materials	such	as	wool	and	metal	while	others	represented	finished	products,	
#CG?I(%"&C(%&U%@H&AL(I#'C&?%AL(T&O&H'JL(Q'&#DL(Q&&'L(#?D("G?&J(VS@I*()*+*)X*(,"&A&(AGEB#HH&D(\BGC$H&U](%GR&?A(
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%GR&?A(O@%"(#?(@?B@A&D(H@?&('&$'&A&?%@?I(T#'A(GM(G@HL(M'GC(
9#QKQ#(.#Q@'#L(1J'@#L(B#*(++WW(F!*(!GK'%&AJ(=KA&KC(Mj'(
:G'E(K?D(S'j"I&AB"@B"%&L(1B"HGAA(!"#'HG%%&?QK'IL(F&'H@?*

S@I*()*+*e*(,#QH&%(A"GO@?I(%"&(@C$'&AA@G?(GM(A$"&'&A(#?D(
BG?&A('&$'&A&?%@?I(C&#AK'&A(GM(I'#@?L(M'GC(7GD@?(,&$&L(
6'#?L(B#*(+)WW(F!*(!GK'%&AJ(!KJH&'(cGK?I(['*(5GJ#H(
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FJ(++WW(QBL(%GR&?A(O&'&(A%@HH(%"&(G?HJ(#BBGK?%@?I(D&N@B&(%G(C#?#I&(%"&('&D@A%'@QK%@G?(&BG?GCJ(%"#%(O#A(?GO(
#DC@?@A%&'&D(#%(%"&(%&C$H&(QJ($'@&A%HJ('KH&'A*(,"&(BGCCK?#H(GMM&'@?IA(@?(R@?D(MG'(%"&($'&$#'#%@G?(GM(M&A%@N#HA(
BG?%@?K&DL(QK%(%"&(%J$&A(GM(IGGDAL(%"&@'(#CGK?%AL(#?D(%"&(M'&PK&?BJ(GM(D&H@N&'J(%G(%"&(%&C$H&(Q&B#C&('&IKH#%&DL(
#?D(?G?EBGC$H@#?B&(O#A($&?#H@Z&D*(,"&('&A$G?A&(%G(%"&(?&O(B"#HH&?I&(O#A(%"&(@?N&?%@G?(GM(&?N&HG$&A(O"&'&(
%GR&?A('&$'&A&?%@?I(#(D&H@?PK&?%(#BBGK?%(BGKHD(Q&(R&$%(A#M&HJ(K?%@H(%"&(D&Q%(O#A($#@D*(,"&(%GR&?A(A%#?D@?I(
MG'(%"&(#CGK?%A(DK&(O&'&($H#B&D(@?("GHHGO(BH#J(Q#HHA(#?DL(@?(G'D&'(%G(A"GO(%"&(BG?%&?%(GM(%"&(&?N&HG$&AL(%"&(
#BBGK?%#?%A(B'&#%&D(C#'R@?IA(QJ(@C$'&AA@?I(%"&(%GR&?A(G?(%"&(O&%(BH#J(AK'M#B&(Q&MG'&(&?BHGA@?I(%"&C*(,"&(
GNG@D( %GR&?A(O@%"(#(I'GN&(#B'GAA(Q&B#C&(#(?&I#%@N&(GN#H(O@%"(#($GA@%@N&('@DI&(#B'GAA(VS@I*()*+*+X*(4@%"@?(
a	 century,	 about	 3200	bc,	 the	 envelopes	filled	with	 counters	 and	 their	 corresponding	 signs	were	 replaced	
QJ( AGH@D(BH#J( %#QH&%AL(O"@B"(BG?%@?K&D( %"&( AJA%&C(GM( A@I?A( @C$'&AA&D(O@%"( %GR&?A*(,"&(BG?&A(#?D( A$"&'&A(
AJCQGH@Z@?I(%"&(C&#AK'&A(GM(I'#@?(Q&B#C&(O&DI&EA"#$&D(#?D(B@'BKH#'E@C$'&AA&D(A@I?A(G?(%"&(%#QH&%A(VS@I*(
)*+*eX*(FJ(@??GN#%@?I(#(?&O(O#J(GM(R&&$@?I('&BG'DA(GM(IGGDA(O@%"(A@I?AL(%"&(&?N&HG$&A(B'&#%&D(%"&(Q'@DI&(
Q&%O&&?(%GR&?A(#?D(O'@%@?I*
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4@%"(%"&(MG'C#%@G?(GM(B@%JEA%#%&AL(4&D(+)WWE+>WW(QBL( %"&('&D@A%'@QK%@G?(&BG?GCJ('&#B"&D(#('&I@G?#H(AB#H&*(
,"&(K?$'&B&D&?%&D(NGHKC&(GM(IGGDA(%G(#DC@?@A%&'(B"#HH&?I&D(O'@%@?I(%G(&NGHN&(@?(MG'CL(BG?%&?%(#?DL(#A(O@HH(

S@I*()*+*`*(<@B%GI'#$"@B(%#QH&%(M&#%K'@?I(#?(#BBGK?%(GM(++(C&#AK'&A(GM(G@HL(VB@'BKH#'(k(>WL(O&DI&A(k(>X(M'GC(7GD@?(,&$&L(
6'#?L(B#*(+>WW(F*!*(!GK'%&AJ(3'*(,*(!KJH&'(cGK?IL(5GJ#H(-?%#'@G(=KA&KCL(,G'G?%GL(!#?#D#*
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$G@?%&D(A%JHKA(O#A(KA&D(%G(AR&%B"(CG'&(#BBK'#%&HJ(
%"&( A"#$&( GM( %"&(CGA%( @?%'@B#%&( %GR&?A( #?D( %"&@'(
$#'%@BKH#'(C#'R@?IA*(,"&(A@I?(MG'(G@HL(MG'(&U#C$H&L(
'&$'GDKB&D(%"&(GNG@D(%GR&?(O@%"(@%A(B@'BKH#'(H@?&(
#%(%"&(C#U@CKC(D@#C&%&'(VS@I*()*+*`X*

1&BG?DL( $HK'#H@%J(O#A( ?G( HG?I&'( @?D@B#%&D( QJ(
G?&E%GEG?&(BG''&A$G?D&?B&*(,"&(?KCQ&'(GM(T#'A(GM(
G@H(O#A(?G%(A"GO?(QJ('&$&#%@?I( %"&(A@I?(MG'(\T#'(
GM(G@H]( #A(C#?J( %@C&A( #A( %"&(?KCQ&'(GM(K?@%A( %G(

record.	The	sign	for	“jar	of	oil”	was	preceded	by	numerals—signs	indicating	numbers.	Surprisingly,	no	new	
A@I?A(O&'&(B'&#%&D(%G(AJCQGH@Z&(%"&(?KC&'#HA(QK%('#%"&'(%"&(@C$'&AA&D(A@I?A(MG'(I'#@?(%GGR(G?(#(?KC&'@B#H(
N#HK&*(,"&(O&DI&(%"#%(MG'C&'HJ('&$'&A&?%&D(#(AC#HH(C&#AK'&(GM(I'#@?(B#C&(%G(C&#?(\>](#?D(%"&(B@'BKH#'(A@I?L(
MG'C&'HJ('&$'&A&?%@?I(#(H#'I&(C&#AK'&(GM(I'#@?(C&#?%(\>W*](S@IK'&()*+*`(@HHKA%'#%&A(#?(#BBGK?%(GM(%"@'%JE%"'&&(
T#'A(GM(G@H(@?D@B#%&D(QJ(%"'&&(B@'BKH#'(@C$'&AA&D(A@I?A(V>W(l(>W(l(>WX(#?D(%"'&&(@C$'&AA&D(O&DI&A(V>(l(>(l(>X(
MGHHGO&D(G?(%"&('@I"%(QJ(%"&(@?B@A&D(A@I?(MG'(\T#'(GM(G@H*]

,"@'DL(#QGK%(+WWW(QBL( %"&(A%#%&(QK'&#KB'#BJ('&PK@'&D( %"#%( %"&(?#C&A(GM( %"&('&B@$@&?%A(G'(DG?G'A(GM( %"&(
IGGDA(Q&(&?%&'&D(G?(%"&(%#QH&%A*(2?D(%G('&BG'D(%"&($&'AG?#H(?#C&(GM(%"&A&(@?D@N@DK#HAL(?&O(A@I?A(O&'&(B'&#%&D(
that	stood	for	sounds—phonograms.	The	phonograms	were	sketches	of	things	easy	to	draw	that	stood	for	the	
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The	major	cognitive	significance	of	the	tokens	was	fostering	abstraction.	The	
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	For	the	first	time,	signs	expressing	numerals	abstracted	the	concept	of	number	from	that	of	the	item	
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names	started	the	process	of	emulating	speech.	As	a	result,	writing	was	no	longer	confined	to
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