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4 Our 'daily bread'?

The origins of grinding grains
and breadmaking

Brittrt Hay dert, Laurie I'lix ort-D Ltr cu s,

Logttrt Ansell

The artluons naturc of n,iltl-cereal processing hrrs ltccn u'i.lelt' tttttlcrestinratecl.
(li. Vlight lt)e4,257t

Come b:rck L.eiore vour ri,ifc ,rtttl cl,rughter clic fronl the n'orl< of cotlstentlv

glilcling ltaller.n,hile irt deterttiott. Please, get lor-tr n'ife atltl clartghtcr trr-rt

of this.
llebllonian lettcr, c.I70()-16()0 BC (Oppcnlieinr 1967, 9 I'

cor.rrtesr- rtf the or-ientrrl lnstitLtte tlf the Unive|sin' of (.hicago)

Introduction
\il/ell-forrnecl grinding slabs iutcl lIorti.lrs c)nh' begin to appear 1f i1[ 3n1' frc-

(luency in the L:rte Epipalaeolithic of the Let':111t, especialh' the N:rtufiirn.

frhat .l,,es this technologic:rl change rcprescnt? Is this tl-re first indic:ltion

of cereal use? Is it the first ir.rcliciition of flor.rr: ancl bre:rcl prrtclnction? Is it a

response to incrcases in ali.{ity or population }rressure? Is it possiblv relatecl

to ihe clei,elopmeltt <tf speciirl cuisines ()r even l.rreu'ing? In the following

discussion, we h()pe to shecl some light on thcsc issttcs.

Toda1,, [',re,td ancl beer ,rre often vieu,cc'l as 'pr<lfane' foocls, i.viclell' ar-rcl

cheapll'available to people in all ecctnttmic classes. Btlt \4/as it alu'a)'s so)
'We would specificalll' like to explorc the possibilit)' that one of the originirl

roles o{ brcacl wirs as a felatiyely refe, c()stly. lab1lr-tr-itlfensiye fo<ld that u'as

o611, 6sed f1lr speci:rl occilsions, notably for feasts. Strch a role for beer has

a[-eac]y been suggestecl elservhcre ancl neecl not be repeateci in cletail l-rere

(Arthur 2003; Dietler 1990; Hiryden et al.2()131.fcnnings et al.2(X).5). \X/e

concentrare instead olt brear'1, fir:st in terms of the desirability of cereals, tlren

the costs ar-rcl benefits of gr:inciing cereals, tl.re cor.rclitions leatlillg to their

sses, rheir rolcs in Epipalaeolithic clie ts ancl final11' the history of thcir: Lrse.

The desirability of cereals

Althougli rhere are a llumbcr of significant differences bettveett the variot-ts

species of cereals) for the general ptlrposes of this papcr' \ve in'ill treat then-t

as an un.lifferentiatetl class. Overall, cereals are generall)' considered tasty

llllllillililillilmillmilllllilti
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ancl have :r relativeli, balancetl prop.r1l11i1y11 t,f srarch (c. 7t) pcr cent), pr()tein(7-22 per ccut) aucl lipids (c. :.-; p,e, cenr) togerher 1a,ith a'snall ;,.r..ntng..f 
'roisture an.l l.'ran lShen r.y 2r)'09). w"at.ri 

",r.1 
,vi"ril" i'ir'rjf ha'e .lscrn,tecl rhar tl-re digestior.r .f c.jrears Lr1 int"sti,rat fl.rr. o,r.rgrririJ nu,a, pru-cluces e-x.rphins rvhich cricits feelirgr-,,il-,t."rur. <rr e'e, euprh.r:ia in 6ighd.ses. lcaclirg ro a11 irrirrc arrr.acri,ri r,,-ir."rs. The,.r."r.'.ii*i"cose inrothc blootl sl'sten aftcr ingesting ,.fi,r..i ..*al producis ma1, also q:eate r.nilcl'l.rigl-rs'ancl evcr.r leacl to.l.p,.nil.n.. i"r.t,r.u.r.a bekrq,). The fermentirtion.f cereals' or course' has sir'ilar trur'nr.rair rrore pro'o''cccl cffects clue t.the procluction .f :rlc.ht,l. Anrrtrrer ira-rrrr, ac.Ivartage <>f cerears is tlieircilsr'()f st()r'ilgc 'r'e'l.r1g rrcri.Js. F,,,,i ,r,,ragc rvitrr its e,rnrrricatrrr crsts,ber-refits iln.l effects ,.,-,jr'r., 1.,. .ru"rl,u,k..l ,rr. ur.,..l.r;;;;;;;;i b1, rla'1,ar:chaeol.gists, alth.'gh r,,,.,r. outrro* h;r,. triecl t, rlra\\,attenti.r.r t. thec11'rarnics in'.I'ed anJ thcir imp,,rt"n..'i.,g. 

'vrilrt,,necr.fr 
ziiir, r+ot.while the attracti.ns,rf ..r.,,i, moy ,..n-, c.'r;reilir.rg, there are ars. s.nemaj.r disadr/a.nrages. The nr'sr ,.riuu, or'rstacle ir 

"rirri,rf ..rl"r, f,r,. f,,,,.r
l_:.-tl-.-,l"tO, 

sh:rrp, inedible 
"n.l 

ur,ollr, t".n".i,,,-,. husk that ercl.ses rhegr:.lln to pr()tcct it. Tliis'ust be rerno'ecr hef.re..;;.lorr'Lr..urrrunr..to1r1.t:'cl. this rerruires a spccializecl rech"r<>g1, ancl consider:abre u,.rk. I'arclditi.', researchers h.a'e p.inrec{ ,,.;; ;i;; h.mini's e'.I'ecl f.r rhe rr.srpart in f.rests'r'rrere fi'uits and tubers..rnrtitut..r the rr.rain fbocrs. Cerearuse occurrecl rlr-rch l:rter i'trre palae.lithic s. that hu'ra' [r.c.lily s\.srerrs ares.merirncs ir..r l1' a clapteci t, the che'ri."r .,,";;.;;;ffi;.il'trry ..r."r,irs defences. Rcsearchers sLlggest that some .f thc anti-'rltfients and reactivec.r-rstituerts.f cerears.v.,irl.-.] i' orrlcr.t() cr.eate acrvcrse effects i' mammalsor insects and th,s criss'ade the'r fr.m ..rnr.,rri,.,g large am.unts of cerearseeds' D'e to the preserce of these '.r.f.n|., chernicars, rt is argued thatcertai' prop'rrions .f h,'ran'opulati.'s irr*'..,rr,lr'.':.r."t: developcoeliac clisease, ciernariris,,h.i ni"t,rii-"rtt",ritir, di;il;;r, ;;ni.,,,,r.r,sclrizophrenia and .rth.,, ,r.ur.rr.gi."i pr,rrrren-rs (corcla in 1999; sher,vr1,2009)',co's'mi'g large am.u'ts of cer.e.rls can illso lead t. r,itamin a'clmineral cleficiencies as r,velr o, .,l.fi.i.nci.lr'in ,.n,. esse'tiar arnincl acicrs,leading ro associare(l health pr,,b[;;, ia,,ra"l" t99c)).

Tlte origitts rf grintlittg gt'aitts atttl breatlntokirtg .i9
it is difficult to seParate the grain par:ticles frorr.r the chaff ald sigr.rifica't
alnoLltlts of the ec'lible proclnct are lost (Bar.rclais ar.rc.l Lunclstrorr-Baudais
2{)02. 193; trleurers-Balke anrl Lirr-ring l9g9), Unforrunarel\! u,ooden mor-
rars aud pestles clo not Pl'eser\.e 1,sr'1. 11,ell archaeologicnllv ri, that it is diffi-
cult to tell cxactli'u'her.r. woocl clehusking mortars ,-,.,ight l-,"u. been inveltecl,
brt the Upper Palaeolithic row seerns the ur,rst likeli, time peri.cl (irfra).

Average exPerinrenti,rl dehusking times of crnc h.,trr f.,r-a kil.gr.ar.,.f
r,r'heat u'ere compilecl by I(atlierine Wright \LL)94.24(r). In Ha1,61.,.,,r; experi_
c'nce it.t.t'lehusking einkttrtt, some of the grains Lrccrri'nc dchusl<c.l irr ap early
stage.of pcltrncling iu a mortaq rvhilc other grains u,ere much r.nore resista't
to dehusking even after prolonged ;,,ounding. Thtrs, rn,ith i,r,ilcl cereals ha'ir.rg
rlrore tenacious husks than clonresticatecl forms, there rra1, havs alrvai,s been
il Lcl'tllill rt'si.ltr,tl Pt'oportiotr of gritirrs tlrirt c,rrrl.l rrot lrc.lehLrskc,l in a rntrr-
tar" An alternative metl-rod coulcl l-rave beer.r the grin,-ling of huskecl grains .n
a millttone ancl ther.r sieving or.vvir-rnolving out tl.re.h"ff, 

"r.161e 
rvith r,e/l

ancl other grains in Ethiopia, although it il,oul.l ,..,.,-, tl-,,.,t at least sor.ne .f
the finer fractio.s .f chaff might rernair.r ir the resr-rlting fl.'r.

To g*td or not to grind? Cost estimates

In re:rr'ling tl.re archaeological literature on thc usc of cercals, one ofren has the
it.t-tPre'ssi<ln that there is a tacit assurnptior.r that glin,.ling or pulvcrizi'g grains
is retluirecl for their c.'sur.'ptio'. ihir is pate'tly ,-,ru. as a'),.ne who
has eater popcorn, ho'iiny, g.ain rice , <lat pJr:riclge. or rvheat b.r.l., shouldLn.ur How.'eq gri'clng. ma' l.,e r:e.luirecl fu,. i,-.,. s'rall-seedecl grasses
u'hich cannot be dehusked :rrrcl must be grc',.-,,r.1, husk and all, t' access the
starches i'the grains. In contrast, large seeded ccreals can be dehusked usingrv..de' m()rtars ar.rcl pestles, orrce rlehuskecl, cereal grerins can be simply
boilecl. cracked ar.rcl boilecl, sproutecl and boilecl u, g.n,,n.l, .,rrrr.li,gr.'nd
or p.ounclecl t<> makc gruels or p.rridges, or finel1, griru'cl into flour f.r mak-
ing br:eads or other bakecl itcms. Each prcparatiorr l-ras its c()sts ancl benefits;
howcver'. r'r'e u'ill frtcus on prcparatior.rs ih"t .'1., not retluire flrther mechanical
p.cessing i'r'ith grincli'g or poundin€{ stones, r,"rr,,, th,,r. that cl..

or-rc .f the reas.ns that .ur research begirn int. this t.pic was an ethn.-
archaeokrgical .bse^'ari.n r,aclc. t',y Haycren i'the 1970s in Maya villages.
He noted that ruirnt, Vlirl,a u,omen traclitionalh, spe,rt betu,een four and
fi,r'e hours 1"ler cla' grincling maize t' n.rilke t.rtilrai for their famirl, 66x15
(Hai'den ancl Cann.r l9-84,6ti). Energeticaill,, this cricr not seem ro pro-
vicle enough benefits to offset the major costs in time ar.rcl effort ini,6lyed in
grincling. The first step in ()u[prcsent rcsearch \\/As to cletermilelyhether this
situation was typical .r atvpical of grai' use. LI'fortunatell,, rhere are 

'eryfer'r' act.al estir-rates in the ethn<>graphic literat're <>f the time womell rra-
ditio'ally spent grinding cereals. il-,.r. ,r. a number of accounts tl.rat refert. the'r'er)' harcl u,orL'of grincli'g grain i'to coarse flours (e.g. Richards
1939,92)' Other authors 

_clescril-re wome n sper-rcling their entire lives grir.rcl-
ing (Bartlett 1933, 4) and u,clmen as being 'a sla,"e t., !-ter tttetate. . . she
spends uranv h.urs each da1' gr:i'di'g and ioasting'(Ember 19g3,290).

Costs and benefits of cereal preparations
Rentouittg the husk

If the attractions rf using cerears seL-m compeiling, the costs of gettiirg r.r'tri_ti'n .ut .f sr.'all seeci pickets mur, t-t"u. ,.,imecl insurmtru,-rtaL.,Ie t. mrst ofour arcesrors frr miili.,ns t,f 1'ears.. Except rir. ,rr. .,..,',;;;'il;. (rvherea g.rd alro'nr of hrrsit acrua'1'ai.rs fcrmentatio'(Havden et al.20l3),the hr-rsk 
'.sr be rem.r,ed. fh.,r, tl . f..;; ;. using an1, large q,a'rities .fcereal gririns u'as findi'g an efficrenr'r,"i,rf ,._.ri,irg'th.;;i*1,+, llin,(in Natttral 

.Histrtrlt 18.12\ n,,t.d 'th. grain is pouncled ir-r a u,.'den mor-tirr ro av'id the purver:izing effect uf uring a srone mortar, (cited in white7995, 39). Store mrrtars a'rr'estles ..iril ,h. grains rro rnuch s. rhat
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, ttl:i',t;5,';rnan1 
such clescriptions are r':r!rre , rrrcre 

.are, f.rtr-r'arery., at reasrc, 1 ir,., .i, 1:f,i'nT;l,J].; ;i:iH:f;':,Iiil :f l:[, il;_;:i: i,i*iirarlc). .,,,,r,,n-,..1 : r l,),.,r, ;., ;;i f,,,." f"ril, ,,f 6rc r() sr'c, irr Erhio_pia' If srrghu'r was usc-cl, 
""r1' ri'rr,,,", ,;i;;;;;;;*'*..*'ir".ue., 

r,r,hire*'hear retluirccr <,'ri, i4 h;;.;;;.,r..i. rrr.r.;,;r;;;:;.;lio,, n,,, ir.rcrr-rcrecrsrs'f fi.r'e urirrH.rr,r'rrrakirrg *;r,.ii,;; ;;,,rrcs._rirrre ,..1..'i,....r'r,,, clt,arrirrg arrd
ll;l iiiT:ll,ii:-li. illli;ll;l,;;:,1': :ll ll; i;;:,;; ..:,,,gh ,, ,,x,..
aurir<,rs .ec,,ried ,r,", g,i,,iJ,g;;:J:i:,;.):.;I;::::;,,i,T'il ilili:ill;,"liT
|,X.'i]:..1,,.':,',li:r',..; ""a "'l,"rr r-,,,,,., i, rhe e'enirg, u,irh :r' adclitional
.r"y, .iir-,,,,Li-,'""'fl';;1;'l;J'1,*:.-,;,Ju.' " t',tal 

"r;i,,,,n'"i',e h<,r-rrs per
.i.i'rgg.i,,l--i,,ir'., ol. l()r).1. rr5, 

"", llt l].rr\ I'cligi()rs (rr.n-rity1.liiy1*1
,,i gri .tirrg ri ,,,: 

111, I ri*,r"* ;,."**;:; _i.:l i:1,,.T1;li:l]l illili[:u'ith -1.-s hours spenr grin.iing',rn i-r:',ru, .f 2g clays. lregin.ring ar.urcl 3a'n-r' Teklu (2012.35).-\a'(,rkir; t" 
",r,,rir.. regi.' <if Tigrai. reporrs \\romens1'e rrtlirrg ar.r'r'.rin,*rclt ,r,. ..1,,"';;;,,';.,',;, .f rirne gr.irrtrirg ,.i,.i,,,,, gr.airrs.

,"I:;i,l:l:' lll',ll',ii|;ll:l ll'U;::jllil:,* r,. ,* Lr.i,g iir... .,,,,i,,g ...,,
i,g irr Marrri,",,r,,. ra,,,," ii;;;.';l;) ,""111,,,t:,):rrrrr.r, 

rq{)f, r3r. iv,r.r<_
rrrirrurc' ro g.irrrr ,,n. kir,,Hr.arr, ,,i ,,1,,.r1,'Jlii',ir'.i',j,',,lilil;,:i:,l,1:r1"";;'.];l
avc'ragecl rhree ro f.ur kil'gra,',; p;;';;. (p.-ssi'ly i.r.re if rlre h'usehr>lclsthat did nor c()rsrme g,',,un.1 *h.;;;;;; e-xcru,.lecr. u,hich is 

'ncrear in her.[.'ook). Roux also d::.,jb:g gri,ra]rrg or'lu.ry tir:ing,.H.rsfall (leli.l, s?. Tal.l.ll ir,i,irr"i,,eJ s,rrrc (lranrifie(l csriruarcs.fltntc' rps111 irr gr.irrtlirrg rrririzc hrl ,r ";,;;;. shc ohrrrinerl esrirrrarrrom ru,<, t. six hc,urs .f grindins 
"':j;i; ,:,T",:::ij?:: 

.1"'o:.: ra'gi'g

;Y i: i il; ilTj: j* r,, r r,,? i i'.''^1, il' I .il, ;'i:i i:l d; 
"""'.x,,fl 

sH:l
n.graphic accornrs 9: 

*" 3"t h.urs per cia1" o,r-t.t ,vi.i,-am..i."n .rt -
, i'r,, t"r;,;.:';; 

$i:l:Ii .;illl ;;),ll; ,1ll l;:lll;jl!;,;a*;tl.rree aclclitionals.urces (Leu,is rc-ii,'ai,'R.dfield L,ij,-;);#ietten r948,;lltl',:l;'i:i';[il'?"ir t" 'islrt t"'i''*",=,1.",',.i.ii,:r'i ;::',.,, grirrcr-
sper.rt claill, lrl,T.,,till.'lilies' 

Bauer (1.990;:'t'i+r .rr,,,'.-n;'rr.J'r," tr"r^
sunrisc. rr,',.,u,,.,...iffl']"TlT::J:l..]nl;l'''u l'esi' the ,,';..;;'.,. v'r,rr< ar
tlc Azciir.ate i" rt.i. 

rv'1r v'rrrr) l)asecl on tl'te olrser'ations 
'f Miguel Mar.fa

ri:; ;'iH;T: iJ:il::,1,'"1?J; ,111,.;,n,.::ec' 
,ha, ,From he-en,h

avcrilgc tl,,'.,. lt,r,,,-*',)ar ()f (\.er). ,rr a,rr, _f,,,,1t'r 
H.Pi,tt t'n1att s1'rg11115 11y1 a,.l

i:!!, ;i:l [,i i I i';* ; f ;t,;: jl ii.:, *i r 
:, ;',';;. :x';:,:: 1] i'ili' il :J, :

l,,nren's skelcirrrs r,.1,,,, ,t.,.--'s,,;;ri,r,..; ::;ilf i.:l?1,'l:;*;;: :,ruH:;ljtinre rtrnr w()rrer 5pcrrr gr.ir(lir; ;;;.i ;;',,];l, 2ooo. 224 l. on the..,rtrer sidetlf rhc g.[.rc' in surkina t"r,,, *n,,r.,] i"....',rrrr.^,ecr spencling arm.st two

Tltc rtrigitts oi grittrrittg gi.arrts ,tttt! rtrerttrnt,tkittg 6 r

il]li-,t:,it;r51'grinding 
ar.rc1 pr.u'ciirg grai' (-vrcS.u'eer.rey, 1979,quorecr in

In aciclitio' t. these.rare etrrn<lgra'rric aecounts, arch:reolrgists har'e c.n_cl.cte'd a nu'i-'er of 
.grircling e"d;;ri;;;. wrrir:h ha'e been sunmarize.r a'craclcled to by Kartrerine wrtiht [tr;i:t'i'tsr,+, i+,;, :o,t,rit;;;;;i, to pr.ctucec()ltrscl\' g'r'()un(r frr'rr1' 1g;',,"1r). Basctr'orr,the .rata 'l ,r.,. *,.r'1rf,r. the a\.crilgerras nb.ur r*o l.rr.r.s .l grircling r.,., tir,,s,",;, ;l;;.i;,#;tt]ll.tighrtl t,igt,.{trc tt, s.n1g g1Ps1.j,.,,.,.,,",.r, i,r.1,i.,.;.,j.., (.)r. r.rsc ,,f 

',,,,1: 
gr.irtlirrg ctJtri'_menr. In ac-lciitron to rhe cxperi,.,.,.,.,tr.,l..l lrr Vrri*f-1rl S"_l.i,faOnr, OaUteorrtlrrctecl gr.intling, expcl.irnerrrs ,,ri,',g ,..,.i,r.-rs Egr p1lx11 gr.ains irrrcl fgurrtlrhnr ,r tiil,gr.ar' ,rf rhc t,r,,.t.r, f r.,,,''1,ui,..J",_iT i,:,;:r:;l;,l,,rtt. Hc csri_

'ated rhat ab.trr rrrree h.urs .,r gri,rJi,rg u,.Lrrcr be needcdT'er1, cra1, firrthe lrreacl needs of an ancienr Egipti",'r tr-iry. trrona wrighi (1993, 35())en'rietl .rrt g'inclirg cxfrcl.i;11q,,,*'* itl'' ,nriz., itrrcl arr.ir t,rl lt valucs sinrilart'th.se rcp.rtecl r'rf ,'thers' i... ,,r" tiirgram ro.k abor-rt r.3 rrours. Barlou,arrcl Heck (2002) fr,rrr rhar ir r",rt'i.ir-,ours ro gather, crel-rus* ancl grincl,lrc Iiil'g'irrrr ,i *ircat into;r c.ar.sc fl,rr, ,t ., stiil rratr c<,rrsi.rer..rl.rc chaff.Finalll', ir.r .ur stucry A'selr 
"tra.r*,.,i.*. ,.r.i., .f expcrinieuts i' whichu'heat grains u'ere grourcl i'brth rh.';; ancl u,er stat.ls. It t.ok ?..! h.'rsto grirrtl .rre I.iioHrrrrn .f 111.1. ,, 1r"., g,1.1,''. to rhc poirrt of P1'qlucj11g lin.ilrrtl ctxrr.sc flr,.r irr r'c rari.,,f i,.,. ,';i.,., r.rk gv() t.;t,,.ir,,,,.i", ro grinclrne kil.grar'. At rrris ,-"t., r,.irh f,.,u.'Lit,r*r"n.,s of grain consurnei [.r1, 2111a\rerage fa.nill' pcr da;', the grinclinf-oin,,. *,,ruta .*ru,r. 

"rr'asr,r,r-r.iirg3'560 kcal' This 
'.rusr 

l" 
"n',,u.r..-r;;;;; since e'en .exceprio'irl11, 

2g1i1,s,irrtlir itJrals rrsc .rrlr, r.8_tt keal i.J, .l;;',;,,ri,"ri."i i"rilr,,,rra . +o1. tncontrast, it.'l'ro()k 1.71.,uu., t,, g.ir-rd n,r. rtilograr., .f r,r,et grai' (soakeclin u'arer for 4d hours) a,r.l ir tuokl,ri, ji,, kcal to clo so (r,r,ith four kil._gralxs being gr.ur.rcl per famill, p.,. a"y,ifri, u,.ulcl rerluire I ,200 kcal. still ahefr'p'o1.'r,1'ri.rr oI il,. g,i,r,i.rlr'.'r.'ri.,,i,,r," i"r.t.i] wiii. ,'t,'. ,r., g,i,,,ring *'oulcl scel.r to rre most efficiert, ii ,0,n, ,-r.a that the ,.r.',lrir-,g 1.,".r.stuck to gri'ding t.ols a'cl Irr,-,a'lna *rr'a,fn.ut, r. clear.r .ff.In 
'ie*' rif these costs, most researchers 

'ieu, the 
'se 

.f grass and cere,arseecls as'ery lrw rarl]<c.1 *,,r.rtt.q,,iri,"l* r', much cffort t<i be wrrth_while ro exploit except unA.r. jir. .i..o,C.'ne, 
"ua u,**., rs8i,'c;.,..,,i,,"'TiiiiT: #r:lil, i?3.l, jl_i;

l9ct.3. 3n, 1e94. )44). The lKtrng;,,;ij.; rhcir Lrsc corrrPlss6ll antl Cali_f.r11i1n arrd Arstr.,rlia, rr.ihes,,nl1l.u- 
- "'.],,,,lt,.n 

r,,,;;.i'i;;i;l,,,.cessi11.
. 
Deter'inirg grindi'g rimcs for' ...*r groi.. is a c<urprex .r'crer:taki'g,smce rrmes urre heavill inflLrenced bl varic.tal h"rk;,.;,,;h.;, ll"r".r..ir,i.r,tl-re size anc'l mareri:rrs ,',f,rhe;illt;g';n.r. fin.n.r, of the grincl clesirecl,ag*f rlrc g'irr.ler. rrreir sk,ir, I'r.r*r' ilu;,", ar,,,,,-,,'f r.csrirrg, nrrtr 1.rro116'ri.other lactors. Hoivcver. tlesPils ,fr.r. ,,'tri.f.,lcs, l.,etu.cen the rrntltrantificrlanecclotes ancl the qtrantifiei .,Lrr.,:""i,,rrr.,'*,. .on ge,nerally co'clude withs.me confide'ce trrar gri'cling grains t";;; "*, rirr,,,,r'il#i;: processrecluiring manv hour. nf nrr.t 

".,,-t lr;r. 
j;;.111. 

\,vopen in hor_rseholds. Thisfact is clearly i,,.un-,.nr..i ir rrr..rL.[r.r.ii.,r",r,.;;';il'J:,1:;.,n 
"n,,

llllilmlillillllillllillilmllt



6) Briart l-{a.,'tlett, ct,tl.

l'rones irldic-ating long hottrs spent.ltnccling anrl grintling (Clreq,1 20g0, l24l
Moore et al. 1000, .5t)3), As alreacil notecl. tlic lieavv u,i,rli <.,f erincling is n.r
neccssarv for: thc consumption of cereal gralns.

Are tlrere an]' benefits to eating gr,,r,n.i cereal preparations rrs eppesscltr u'h<rle cereal gririrs? As Kathcri.e vright ,l 9;)4.246) l.ras put ir: ,lilf
thc goal tlf cereal processir.rg u,as r.ninimization of lirlr.,pr'(ancl nrarirniza-
tion of cal<lt'ic rctLrrrt pcr unit.<lf tinrc), pr<lcessing u,oulcl stop irt clehuslii.g
a.ncl groat P1'()clucriolr u,oulcl Lre avoitle.l'. Acc,.,r.iing r.., c,rro..ll (19(rz, li6),
this *'irs i'fact the casc ir the R.man Emfire rrlhere,ltjh,,- 1.,o.rer.citi_zcns . preferred u'heat'real p.rridge ,r,' giuot, t. l-.,rea.1; p.rr.i.1ge 

'realdid not neccl grir.rcling ancl u'oulcl not take r,, l.,,rg to cook,.'Accgrcli'g tcr
Plir.rl', earll'Itomans also prcfen'ecl prir:riclge t<, l-.,reacl, l.rressrnabl' f.r tl-resa'c reas()rs (vliite i99.i, .19). of c.urse, thc .sc ,,r gr.eilrs f,,r lreel 1.,r<,-clucti.r u'.ulti greatlt' r'ctlLrcc.the .lcrrLrrkir.rg ancl grinding .r p.unciing time
ancl encrgv in'olvecl, although a grear .ieai .f tlie nutritive 

'rlue might be
left in tlic lees ancl unc<>usur.ned tri p..rpl.. T<l obtain sornc benefit from the
residucs, tl-ret'ceulcl haye l',een feci t, aii'als.

Tlte origitts of'gritttlittg gi'dirts dttr! ltrt,arltrt,tkirt{ 63

et al. 1983). In f:rct. perlirle ger.rcr.tlll'usc their rnolrrl recrh to chen,r,r,ht>le
grairrs preparctl as lroilccl u'heat berries, thus le'tlucing thenr to rr corrrscll-
gt'ottttcl tnirsh ar-rd aclclir-rg cligestive cnz\'1res frt>rn saliva before cligestion.
The cl.rer.i'ing effort for boiled u'hole graiu u'heat can Lre conrl'rare-c{ to that
retluirecl to cherv roastecl suuflorver scccls or pcenuts ol ir 1-riccc of gante
mci1t. The r:rnge tlf particle sizes of cheu'ed qrains n'rrrv be comparalrlc- t6
tl.re particlc size of co:rrsell. grouncl groats and thr.rs, the effect or.r digestior.r
frorn grain size shclulcl not be notabli' cliffer:ent fror.r-r r.nost coirrsell' grclnlcl
florrr' 1tt'g1.x 1',tt iorrs.

It is truc tltrrt sotle foods such as almoncls ir-r pirrticular are not coll-
pletelv cligcstecl rt,heu consuured as rrrlsticated or coarscly grountl particles
lEllis et al. 2tltt4l \Xiollstonecreft et al. 2(X)8, 2()). Hes,eyer, clifferc't foods
\ral'\/ enornlotrsh' in terms of thc ease lvith vvl.rich ce'll u'alls can bc l6ptpreci
n.recharticalh' tlr h1'drothelrlalli, to rclease lipids or nutricnts. \X/hilc :lhnond
ccll vn'alls arc unttsuallv resistant to mpturing, r"rutrients from other plant
fotlcls lil'e p()tilto becot.nc totalll' bioacccssible ;rfter onl1, a feu, minutes of
b.iling (wollst.nccroft ct aI.2008,22). Evcn ir.r tl.re casc.f alm.ncls, in
f i114l sxpcrit-l.teuts inclicate that larger particle sizcs comparal.,le to crackecl
rT 'heat (2.-5[J r.nr.r-r) <inlv reducecl the c'ligestibility of boilecl q,hear br, l4 per
cent (Edu'artls et a1.2014,27.5-5). Wc slrspect th:rt rlelrrrlnecl ricc:rqcl hr>min1,
u'ttlrlcl exhibit total bio:rcccssibility more like potat()es. -fellinglv, 

the usc r:rf
rice flour is strongll' :rssociatcd vvith specialty footls usecl on special occa-
sicrrrs such as rttot'lti, dipcttori ancl varioLrs clcssert cal<es (c.g. Aclanrs 2()04.
61) - a topic to u'hich u'e u,ill return. Hon,evel', the kinds of stuclies birsecl
on :-rctuill cligests have not been carricd ()ut on ccrerrls, nor have t[c effects
of boiline or other processiug trciltmL'nts sr,rch as liming lreen exar.nir.recl for
tnost cereals (see \Wollstonecroft 101 1 on the imp()rtaucc of processing plant
foods). We q'<tr-rlci aclcl that an\/ a\rail,lbility 6f c:rrb6l-ryclrare s fr,r,ri r,19.i,r,n.1
starch sottrces u'ottlcl :rlso lre highly clepenclent on the clegree of cooking arrd
the amount of cl.ren'ing before digestion.

To b<tlster the calorie/nutritior.r argumcnt, a nur.r.rbcr of authors har,e sng-
gcsteti thart the' bran left intact on u'hole grains speecls up the passage of
cereals tl-rr<tugl.r the gi-rt, thus leaving less tirlc for complete cligestion to rake
place ar.rcl rcsulting in the evircuati<ln of some p()rtion of tlie cereal ngtri-
errts hefore matimum absorprion (l(raybill 1977, 4L)2; Stahl 198c), i73;
I(' wr:ight 1L)c)3,97; 1994,2-43). These :rrgumerlrs are largelv basecl .n a
stuc11' [1' Prrl'ler et al. (197-5). Hou'ever, Payler et al.'s conclusior.rs ar.e lris-
representecl to tuake the nutrition argurllent for grincling. It is true tl.rat thel'
founcl that the adclition of bran t<l cliets re ciucecl tl.re time of foocl in the gut;
hou'ever, this u'as onl], trLle f.r pe.ple 

'r,ho 
hatl Pre-eristing long 'transit'

tines of three or rnore cla1.s. The effect of brirn on people u,ith trrre-cxisring
short transit timcs of one clirl'wirs to irtcraast, the transit tirne. It ieems likely
that thc largely high fibre r'vilcl plant f..cl basis .f Epipirlae.lirhic huntei/
gatherers rvor.rlcl have resultecl in normal rapicl tr:ar-rsit tin'ies for all fgocls.
Hence, the acldition of bri'rn fr:om boiled r'r'hole glair.rs shclr-rlcl haye rrcti-r-
alli' 511)11's.l the tr:ansit tirne ancl enablecl more complete cligestion, u,hereas

I'J u tri ti o n rt I b en efits ?

Perl-raps serlsitlg srlrl'rethirtg of a tliscor.rr.rcct bctu'cen thc ener:getic c()sts au(l
the tttlccrttrirl bencfits of grincling ccreals, a uur.nber of ,l'.,thrrrs!,rye;rr.p.se d
various l'renefits of grinding ancl have attemptccl to:rccoult f6r the a.t,4rtion
of grincling using several linc's of algumentation. The rnost c()l-upren is that
s:tlenof nutrition is provicled by grinding gr:rin. Mosr recenrlt,, Eitam e.t rtl.
(2()1-5) have stated that bread is 'a n'rajor-source of grain nutriri<,n (r.nr-rcl.r
more than flor,r! groats. or porriclgc),althougli thevr.lo nor provicle anv
docr'tmcntation for this irssertion. The main factor usuallv ,,r,,,rf..,-f i,r'ri-,.
putati'c higher nutriti.nal 

'alucs.f gr.urd gr:ein is rhr. clain that grincling
increases the surface area .f the c.nsu'recl material 

'raking 
if easier ar-rd

qLricLer to digcst the nLrtrients ir-r ccreal grains as r,r,ell 
". 

p,,,,r,Ili,rg ilcreascd
bioaccessibility (the proporti()n of nutiients thirt is actualh, relcase.l from
rrn iugestecl f<l<lcl). In aclclrtion, it is argi-recl thrrt thc effccr.f [rr,r' is recluced
b1' grindi'g and sie'i'g, tl.*s sl.wi'g rrre passage 'f gr.ou'cl grains tl-rro,gl.r
:-l]:.*it anrl :rllou'ir.rg more rime frrr nutrients tui. ol.,r.,rr,,..t 1sr"t t 19Ij9; It.Wright I 9L)3. .)7 ; 1994, 243, 24(t).

There are -sever:rl pr.ble's 
'r,ith these clrrims. It is clear th:rt gr'rnc1,

refirletl cclcal starches are morc r:apidly'digesterl ancl abs.-,r6ecl rr.rt. the
bloocl strear"n as glncose. Thus, l.rrea.ls ir",,. .1-.,rt cfuuble th. glr,.a.n.,i.
indiccs.as u'h.le grai's. whire an,,l rr rr,rle *,l.reat breacr, h"u. 

"u"role 
glycac-

rnic i'rclices of 70-73. B'eads il'ith 7.5 lcr cent crackecl *,heat ha'c avcragegl)'caelric vallues.f 48, r'r,hile lr.iletr r,vhole r,r,heat groin, lr"r,. gllcaeniic
values that range from 30-48. Hou,ever thcre is no clat,r that r,ve are a\\rareof lr,l.ricl.r shou'that the t<ltal calories alrsl;1g...i hefore evacuarion is an},differcnt f.r boiled r'r'hole g'ains 

'ers.s 
bre-acls. Refinecl fr,r,r,. p;,r.1.;.;.;pli' see'i ro get inro the bkrod sl.srem faster (o,Dea et al, i9g0, Tlr,r,,,-,.

lllllmttlililililmlllllll rtl



64 Britrr Hrtytleu, at crl.

gr.uncl grains l'oulcl not h:lve hacl this effect. In an), event, there is n() hardtlarrr rhrrr \\'c arc a\\'i*c ()r r() ir(ricrirc ;h., ,r,.."rr..ir;,r;,;; ,,i'tri,;t".1 u t'',,t.cereal grai's rvo'lcr ha'e increase.l transit ti,'c thr<r'gl'r ,1,;;.;r;;; the errenttl.rat .1.rti'ral abs.rPti.n ,rf nut,:ients ,*^,r;r nor har,e talt.ir ;,race. In fact,o'Dea et al' (t9rJ0) f.untl rhar :rfrcr f,,u,. r.,,ru., tire abs.rptrcrn of grucosei'tr thc' bl.rcl fr.m gr.u'cl ,.,rd ,ngr,,..r,r.i groi,r u,as the same, artrr'ugh thegftrund prepararions resr-rrtecr in ,",ri,ch faster. initiar absorl.rtion. I' adcritiontr rl.rese consiclerati.'s, F.xhall 
"n.r 

r,,.h., (19g2,46-7) f.und that the drt,gri'cling .f cereals res,ltetr i' the ross ,rf o ,igniti.an, n,,,.,,,,,,.,,,rtil;j.]i,iancl lipid compo.enr 
-of- 

the g.ains d'e i,r-;. facr thal ,i .r.'.u,rrp.,n.nr,tended to stick t. ch:rff frngni.nt, trr", 
"'.t. sr-rbsetluentl',o,inn.rved .ut oftl.re groi'd nateriars..Thui, eating ,tr.ri. g..oi.s shour.r ,.,nu. n.turily beenmore benefici a I nurri ti o na I Iy, rhan 

"gr.,, 
un.i jm 1,., proclucrs.

Arg,unrerrts tirrrt irrvokc p,,p.,larii,,, 1.r.r1,,,..,9r iper.eascJ sctlcltisrrr, ter_rit'rialitl'. ;r.pulati.'s or-,..i *nr.qu.ni ,''...t, to extract more cakrries fro.ra clefi 
'ed, 

ci rcumscri treg]",:d ai.ea ro ;;il;s;;f,;;,;l ;:' i: i#i.lrn,, ro r,38; 1993, 97; 1994,2-53;2000, gT d; 
'<rr 

li,,ld up if there.."lly rr.,_,,,ner caloric or .rhcr nutriti.nal benefits t,,,g.in.iini .",,;ol-;,;i;, If a'y-thi'g, g.incli'g v'.ulcr make c.ndir-rr"l,r.n *.rr.'ri,^-. 
"r,i i'n-,,rr" ."r.,rics u'rirlcl have t. [.,e erpentled to gri'cr tir. gr",n anc] therefore rnore fr'dw.r-rld ha'e tr be.btainecl. Trr.."..rrir,.-orr. dcv.tecl t<> grincling r,r,.ulcl

lfJ::j:lill;.the 
expl<,itation <,f ,.,rny, uir.l. resources thai coulcl pr.r,icle

Althtlugh no ()tle ha,s eonsicle'c.l thc p,ssible role of fernie'tati'' in leav-cr.red brcacls as pr.r'icling sig'ificart nu,.lri.rnot 6enefirs, it seems that tl-reA'oLrnr of ferme'rarion i'r,or'ecr in t-,r."+,rroki;r;'ir';;;,;',"i",rr.qr.nriur
to ha'e nruch effect or.r .verall nr-rtritio. der:ivec-l fr.rn c..ked grains. The

il:,.iIJJI?[.T:X]:ff,ii: to rerme'tati"n 
'n 

tt'' p"'au.'ti"" uFb..,, ,,.v

T I t e r t r i g i tt s t tf' ur i t t d i n g {rd i t t s Lt tt (! [) r e,t Llt t t,t k i I t g. 6.)-

c.crking lBar"rclais and Lundstr:t>'-Baudais 2_002, t73). Egvptian grinding
slabs at wadi I('bba,niya datecl to 19,0(x) Bp aptrrear r,, tr"i.. t-,..n used for
gr:i.cling rubcrs (K. wright 1994), perhaps t,, ,..i.',r. srirrches froni fibr.us
rrarrices:rs q'irh sea club-.rsh (\\(rilstoriecrrft et a1.200.g),.r. p.,urrir..,ly tu
cL)nser\re fuel. Ur-rfortunately, \4,e hitve no wal,9f Ine11,ir.rg h<r*, critical an
issue fuel procurement.n'as for Epipalaeolithic residentsl' itr. Le'anr.rh.*'much encrgy'eet'lecr.t. bc expencleci to pr.ocLrre.r.,.,gir'r".r to b.irse'eral kil.grams of_cereal grai'foi an h.ur.r s.. f{1;14,s'er, we clo k'ou,
that the major Natnfian sites tcre all in thc Mc.rit.,,r",,.",., vr,r,r.ll"n.l ,u,-,.(K. wright 1994,2s2) a'c'l t.hat propulati.'s ,,,.,,. ,.,.r, rcry large. Thus,juclging fr.rr e'er larger m.cier,-, .th',ugr"phic gr.'ps i,_r ;;;r1". z.nes, irwtlulcl seem surprising that procuring flel il,gulci hir'e bee' s. critical asr() \'vilrrant the ti're ancl energy .trtla1,s tvpicar .f grincling cer..al grains.
Surcll', a trek of ()ne ()r cvclt t\\.() h,,p15 11; proclrre 14,66cl q,oulcl be a lretterol.rtion tha' the l-rarcl li,rb.ur ir.ri,cll'ecl in gnnding f'r three ,,, fiu" h.urs.

ii

Taste and lastittg pouter

If fuel concerns \4/ere n.t critical in clecisi.ns t, grircr ccrear gr:ains, v'hatother firctors etre left? If u,e examine the st:ltentents actllalll.macle by sub_sistence far:mers, the reasons for the high dcsiral.iritl, .,i-f,.",,n.i grnin t,,uaproclucts re\'.1'e arouncl their: taste a,r.1 
'hu'rg..-"lly,ing 

prope rti.r. int.rui.*ou'ith Tigrinya speahers i. Northeastern Etirir1.,i"'r.r'"l..i rnr"r"p.upl. ;,r._fer bread (especially their prestige r-rread. ,., f.rr'.,.,.,-rt..l prr."r..-tr'r.acr calreclinjera).to.any po.ridge. Thcy r'cre askcrl, 'whv r,i,.'ld;,;r-,:j;"ll'rhar u,.rkfr make breacl v'hen 1'o. *',r'rtl just nec.r to boil grninr?,ih...rp.nr.,
lt'ere c<'r'rsistent and adama't that boilecl gr:ains rv,ruid 

'ot fulfil or satisfythe hi'rnger a'd further, h.ou,-c'urd an)rone eat p.rric-rge se'eral tir.'es a cra1,, itwoulcl make one 'hateful' of that f.r,r.l. TI',.y argr-recl this is 1et the tracliti.nof their ancestors) grinding is the tracliti,rn.' S,,ne grai's are .raste.l ratherthan gr.uncl, but these are c.nsiderecl 'snacks, rt,hen c.'sur.'ed, regardlessof the quantity eilren. 
,ln 

jerd,.the.clierary sraple, appears ," f*r_ 
"'frigher 

sra_tus thar 1-rorridge irr.rd is ty,1'ricirily serve,r twice irei day (afterrrtxrn o,.,.1 .r,._
'ing). 

It is c.r-rsiclerecl a proper mear a'd a means t,, r"ii16,h,nger. It sh.'lcrbe noted that when inrira is scr'ecr, r.ro'naily it i, 
"..,rrrr1r;l;i:;;y a tLt.tt(a satt.c rrrirde frorn clrickl.cns.lrrtl spjLs5 1. *.,,,.,n..1 ,.*.r.iif.r.lr.,',,, r1.,..i.1occasions' me:rt. It ma;'. in fact, be th.r. o..,,n.,pr,,inr.,,i, ,rr"i or.r"ia. ,rr.cnlrirrr.c.l satisfactr.rr thrt rnakcs iriL,t,t xrrrcal rhat c.11f1.1.,,.;i.;r.

Amo'g rhe Bcmba, the critical corcern f.r fo.d p..f.;;;;;;; rnli,. r-'unr.r_allying pr.perries, .r'burn' le'gth. only foodsit 
", t "r,.li;r;;; por,r,er,(i.e. the ti're nntil the rrext pa'gs of hurg.,-.ccur) are c..rsiclereci real fcl.cls.'Lighter'f..ds are despised (Richards tb:s, -il-2). Gord lasting pnr"...unpr.bably Lre ec1'ated with rril,er glycaeniic indices while lighter f'o.ds pror-,-ably exhibited higher glycaernic rndi..r.

- H'rl'e'er' there are ;rlso pr<>blems u,itrr accepti'g trrese e'ic reasons atface vah're' Alth.ugh taste ii highry subjective, n,e lrelieve rhar most people

Fuel costs

If there,are.n() co'rpelling nutriti.'ar cliffercnces betu,een b.ired u,h.lc .rcracke.d grains a'd gro,,n,J grains, -t o, .rrh.. fact.rs coulcr acco'rt for tl.reexcessive Iabo'r and er'"rgy invc,ive,r rn grinding grains? or.re <lf trre m'reintc'cstirrg srrirgcsrirns,h., ir..,r rt'"t gri,''i;,,g rerlrccs rhc c..riing rirrrc f.rcereals anci he'ce the fuel .,rsts. Thii.,r"ii r,. i'p.rranr *h... f,er wasdifficult r. obtai.. In 61;111v'351 t. the 30-6() nrinures reciuirecl to boil u,h.leg'ains (tirrc wlriclr can hc e.'s,iclerabll: , 
",rr.=.i 

'ii';i..;':'r:'tlr'._r,,rk.d
for rre to two cral's, 'r even arclwecr i. germinate, rnaliing them e'enrn.re digestible), only al.r'ut three mi'r-rtes are recluired to [].il cclarsell,grouncl groars i'rtr an.eclible p.r'iclge ur:1r*r. (Richar:ds 1939,93). In thesottthrvestern Unitecl states, 

",oua "n.i 

-*lri..."r-, 
be scarce and so it hasbeen suggested that clry grinding *,", ur"J r., minimize these cosrs (.lennyAdams, personal commu'i.cati.u'r. srrir".ir,, t,-, 

" 
Nepirlese villirge witrr fuelli'ritati.ns' a nu'nber of foocrs, in.ruJ;;'l-,eans, were grouncr for rapicr
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*'.ulcl fin.l that thc lr.iled u,hrle grains ha'c r.n.re flav.ur tha, gro'ncl
ccreal foo.ls cvcr.r if NIaiilald r.o.,i,,,r, irrc generally cor.rsiderc,.r r. g1...,r.
a[|slli;1. tasttr irr trcslrlr lrrrlietl t.rtrrtr. lr rer1.r,g1j1. ,,i ,fr. ,uf11.]ar,r. ,,,r,.
clifferences. sttpslillr taste is rarcll'sufficicut i-uoti\ratior.r to incltrcc pe.plc r..ltg1q. in adcling onerous u.<trkkta.ls. As.Jrlntes \V<rr>cibgrn (196(r) n()terl,
the Hadza cll\'l'their agricultural ncighboLrrs thc grocl tasre ef thcir f..cls.
but all. the sar.r.rc, thel'clo r.t c.nsiclerlit.o,,,.trr trrc airclitirin.r .it,,ri ,,,.,,i,-
vatc plaltts. in ac1tlition, if the lasting [r()\\,cr ef f99tl pr.p"r:.,i r,r, rl,r.rs sucl.ra paral.n()unt consiclerirtior.r, rrr.rc u,oLrld cxpcct l..,oilcld u,holc gr.irir.rs to bcfar prcferrecl to lrre:rcls or: other grouncl ....r1 1.,r.p"rarig1s. BlrJ...l ,,,i_r.,1.gl'rtilt: Ititvc ttitr.lt l()\\Ll qlvLilcrrri.. irrtliecs t[,rrr g1.,,'1111.t ...,,].at1r, .1.,,,ari,,,,,
ar.rcl subjectivelr., in Ha1'ticn's ex1re1ic11c. at leasi, havc far ;;;;;i liulger-allying pl:.pcrtics than lrrcacls - io'irt.t I'rurg..r llot retlrruiug f.r nirrl,h'urs
rrftcr cOrrsr-rmption of lririlcd_u horc gr-,rins. ()at porritlges, ir.r irarticrlar., ha'ea reputation alltoltg hilicr.s for their:,long l.rurns'. Thirs, rn terpts <tf flar,<ltrr
anrl ]'runger-allaving propcrfies. <,,.r. ,.,rigirt expecr that [6ilcc-l r,r,h.le gl.irips

:\,|llll .1".-r]1. 
pr:cfcn'ccl f, rnn ,,f e .,..r I p,:.1.er arion u,irh rhc n*rsr ad'a'r:rges

il nLl l)cnchts.
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tr,liltlufacturcls <;f thesc foocls arc liccnll,a\\rare that refilled starchcs anclstlgilrs catl l'tc ttsccl t. lurc p..1;pl,i i't. s,r.re.cl.,,i,.,g.u,1.l1,.,r.1, ll.,'.*.t1rng.f.r' lhese clesiralrlc f.'.Is. -'^' "..'] r:r''L') r1r I

]r c.ntrast t<l rhe ,rairr. surf-eit .f gluc.sc pr.clLrcirg f..cls trcrar.. undert'atliti.'al htrr.rtir.rg attrl gathcring .lici concliti,rns, the c.ffects ,,r,r;',i,I'.iiil
cor.rsur.r.rir.rg high glYcaeniic f<i.cis lil<e breads nrilv lra'c lreen 

'er\.n,,ti.."t..,t..,*'ith pe.ple er'er:ie'cirg l",ul.sts.f cuel.s\:, nt.,lr,r.rr,.r.fiir.,,";,'''Jl'p.,,1.,o1_.,,
e'er eur-rh.ria (especiallf if c.'rbincd'*'ith tl.re py:11.rp.1i.r,, li'.",i,prr,^irrftcr consumptior-r.

Gluc:ose highs

IJou,et'cl', it is possible to pcrccivc a ker.nel of truth l.chind soutc of the cniic
reasons gi'er f.r'grinding. Taste is not jast thc fla'.ur,rf f,,,,.{r,-r.,,,t ca, als.
be use d as a clesd:ipt.r t.r rhc .r,crall .fTects .f fr.rj. tn tn. f,.-...ti,rg .lir.ur_siorl' rhc nrtlst notable clifference that rve har,c bcen alrlc to.l.t..t 1.,.tr0,..,.,
n lt,,lc r (l'\Lt\ gt'()urtLl gr-.rin eonsrrrttPti0rr lr;rs tt, clr, r|rth tltc r,tf c ()l nUtl.i(,ltiabs.rpti.n ancl thc' ratc .f gl'c.sc increilses i'r thc blo,rl. In effcct, unclcrconditions u,hcrc caloriL.s itre scarcc ancl predorriinantll, corne in tlie for:ut ofl.u' gl'cacnric fo.cls. the i'gesti.' ,,f a,i, higtr gr1,.-.rfi.,ri:;;r;;";;:.s mightgive risc to a \rer)'str()llg ltr,dilt-r'crrctjoir rinrilar: to;1 '511o.11 r.ush, in Inclustrials.cietics' inclustrial citizens me) u()t n.ticg 11111ch .f ,] diflcre.cc i,' eirtirgltt'ctttlt ltce'lttsc s() In:lllv rt[.trr fr,oJs ;rrt' higlr glvtitrtrti.. ilr r.liltr.r.L,. ( )trr.e ir.e tr-latorl' s1'sterrs are constantlt, floclclccl u,ith'high levcls of glu.,,r.: ,no, *,<>urcinrirsk a r' effects .f b rcird cons.rrrrriolr. A, \C.lr.r, 

" 
na ri"1,.1.n-1z J r .s. .; zz thaYe sLrggestccl. hre{nstrial citizens have .ievelopec.l a clrug-liLe ,tolerance, f'r,a'cl depenclcncc olli high gll,cirenric f.'crs. Thci, gv.r c,xper-ience rvithclra*,irls'lllpt()'ts u'he' thel' cl. .'t get a regul:rr ci.sagc r,f such f,r.cls,

Hurlars cat sweet' fattl', energl'-dcnse f..cls ir.r resp()nse t, crepressi.r,
stless attd negatir,c affecr (Gilrson 2()l2). Th.sc ..corlfort 

fo,rcls,, lbubeet al. 2tttl-11 i.:.1_::. "11 psvchologic:rllr, cor.nfortaIle ar.rcl pl."rur,.,trt.1rrr.f.r a pcrs.n" (.oansi'k er al. 2ittt3;. Sucr.sc..rr.r.,r'";"1;.r;.lntn*
et al' 19871, r:eclirces sr'ess (Urr:ich-Lai et al.20rt); a,r.l r..rJces f.-,tu,..-
r'liscrur.rrir.rg (\\zang ancl Dv.rak 2()1()), rvith r:cpeatecr c'nsnrrpri,,r, i."a-irg t. t.lerarcc ancl u,ithdrau,rrl cffects (J.hr.rs'n antl l(e'n'irtt01.

(\Xzadle_v ancl Hay,den 2()l-t. .t72)

Prestige food

\x/hat u'e u''ulcl likc t, stlggest is that gr'.Lrrcl cereal gr.airs r-.acle ir.rt' brcarls
'r p*rritlgcs \\/ere esscrltially s.'rc of tlc first prcstige a'rl 

'aluc-:rclclccl c.nr_folt foot]s of rhe I.atc L,pipalae<ilithic ancr Ear-r1,. Nc.litl-ric. Ther. \\,ere \rer'attrilcti'c ilncl rlcsiralrlc, u,ith g..cl tastes rnA p,r-rr;t.',tu..fif.,f";.il;.;,,i
s<tt-t-tc 1-rg()plc, ]'et the\'\\'crc r-l grL..rt rlcal ,rf u,,,r.li ,., 1.,rap",-a _-flor'rr,rr. o,,,rkthatr t,rlst l.rur.rting and gathei-irg pe.ple u,r>ulcl c.r,er ctirsicler t. bc n,.rth_u'hilc f.r a daili'f,.d,. Hence, t.,..ugg.* tliat thcir i,-'iri"l.-,r.'*as 

i-.,,:,rr.,ar.,r'f.r'sr.rccial .ccasi''s lilic f.atrs wh:i:.;r;" eff.rts \\,erc gcneralh.'racre t<rprocurL. a'c1 plgpnls s;recialtv kinds .f fr.tls- r. i,rr;;;;;;;.'i,r;.J, ,;sc'c'ns far f'.m c.i'cicre*i1r rhar trrc first evi.ience f;r;.;l;i;;j,., tlr. N.a,,East occurrerl in tanrleni or before thc i:isc,
( Ha1'den :, r r ; :rii + r. Artrr.Lrgh K;,1,.; ;;iiijliliffiil]:iiili'iiil::il::
grincling increasccl rrie ur-r':iti.nal 

'arr-rc'f cercar grai's. she also ratcr rear_izrtl th'rt sr'()unrl glarrr plg1.11'ati,rrrs er,rrrJ Irrnr irrr;.,,rr,rrrr r,,r.f i,'t t."rti,rgconrexrs (2(X)(), 97). t\s scenrs ro tr,pifv archa.,,l,,gi.al opf,.,,".f_r.r ,n rt .Near F-ast, she triccl t. c.rtstrnct a scenari. in u,hich p.pulati.,. 
'rcss're

rrncl sil'csses lccl t. r'i'arries:111rr.c_omp"tiri,,n ri,rricli i' turn t.t i,,',_:,,n,p.riri,,.feasti'g' Hr*'c'cr', as she her:selr ..t,r.rr"i..tges. tl.rere i, 
",, 

..;iJ;c .f p.p-
'lati.r p.cssurc in rrrc skeletal r:ec.rcr ,..,r.1-rlr. incrcase i,-, i;;,,d;,, gr,uncr\t()l1c ()ccLlrs.lrrling climaticalll.far,ourilble c6rrditi.,ns q,|e, rescturccs \\fctL.lclativclr,r[.rrn.iirnr(]4aher.t,ij.2tlti,.S_;,_c), 

l6;l(.Wrightlr)94,?.52;secrrlrrHill't:rrl(tt),. 166. l-{ )_l.ll{+.it,,,,,1.(,till. ){){){}.-illtt;11.11,,c1cs,-r.il.e
the 'endless 

'istas' ,,,,.r 
ir,"rt trprrrr';,Ji-,i",rt t,r,r.l. a'cl tr.re ,..re 

t6i,rrr suf_ficicnt''meirt in n,hatct,er alr()Lurts u,crc neccletl,).
t'th"grilphically, fcasting is :rr,.iclcri u,hcn there are f..ci stresses. Feasr_ing is preclicaterl on st,r;,1u., prrocluction oni,,ntr,occrlrs uncle.r conclitior.rs.f plentv (Havclen 2{l 14i. Thus. v'c ,ugg.;i',h., r6e 'ur'ri.ral srress 

'.tlelttserl t. crFl,llt' tht' n.yr11l11'1ir ,,f g,'i,'t,r'i,rg ,,,,,,., irr rrrc \attrtirrrr srr.rrrrr rrcitlratrtl.lrt,tl. L itr srtl,r.i.,rr. p,:.,p,,i rf'l,.r, iri,l.f ir* rias q illgll.nthr'rr.,6i i,1 11.,.Latc Epipalaeolithic e'rth.r. i,, pr.p.r. n.i,,r't,,, t.,rting lrr.cir.l 9r pgrridges,
'r: f.r grinciir.rg.ralrecl barlet.r,, l-''r.o, 1.,.... ,qt tn,, p,rilrt. ii'i, ,,r_,ptrrrit,,l. r,,distinguish l.retu,een tl.rese alternatiu.r; lr,,uu.r,cr, all gf tl_,.r. ..r."1 prcprll:a_ti.'s'ake a great clear,<>f sense as p..rrig.],r,,.r, in ,rr. .r,rr.*i ,'rf f."rtingrlrrong cornpler hunter/gatherers.lillllllllilllmllllllmil
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If this sccnarirl resentbles the rlctllal evenrs, it vr,oulcl helpr to erplai' rhehigh statr'rs ancl rclle rlf breacl in tracliti.nal sul.,sistence communities ancl asfcxrd fit for the gocls. Le'iricus ?:4-rJ refers rr> *4reat offerirgs ro the g.c1s,u'hile leren-riah scol.[s \1'()nren,for r,ffering brcacr to the gocls. Similarlt., i'Vlesopcrrarlia lrread is referled r., as g,rd'i foocl liviitcrr.ir'z0o+, 134. 147,177) ancl even Chrisr r:eferrecl tt> breacl as his bo.lt. (sriiir,;:i"; .,:,"rumecl sac_ramentalll,as a'host'). GoLrlder (2010,3-5.)) nrtrses rtr".i.ol,"n.Jbreacl ma1,u'ell have been a clelicacl, in the fourth n-rillennir_rr.r-r. Arabic ,rr..li*:l';];r;i:
lers.in Africa rep()rr breacl as a llrxury iter.r.r (Li,11115 and cl,Anclre" ZOtt:, -S23;,i'hile in Ethiopia. Darcus f.'ncl that iitjara mad,e u,rth t,efiis still consid-
e.recl a prestige ftl<lcl,for honoured gu.rt. ancl special 

'ccasio's u,hile.ther
decorrrted leavenecl breacls like enti,eslt,, a..,.,r..1 

"t rr,..i.1i,rfr:rncl given t9priests. In Meciicv:rl Englancl, the tenn, ,lorcl,, 
me:rr.r, .t 

" rit ,r'13uarcrs theloaves' (derived from Gcinranic 'hhfu,car..r, or ,iraf-u,arcr,), ivrrilJ,lady, q,as
literalll''one \l,ho kr-reacls breatl, (Har.;rer 2()01_201Ol. t,, C....., ;.;1 ,1"1:stead (per:sonal comnlttnicati.n) poinLctly ob5s1l,scl that in r:ural commur.ri-ties, a feast u'irh.r-rr rnear is the ,ign of a poor r-rouseh.lcl ird;;; *,hereas afeasr rT 'ith.'r breacl is si'pli, unihink"r-,i.. Hayder,s ."p.ri.n.. i,, Frencr.rrural comn[rr.riries nrirrors trris vie-u,. why did rrr.aa pta1. 5..._t'".ritr."t,ut.in thc'wor.ship of gocis ar.rd thc role of the elites? Why is breacl still such anesser.rtial ele'rcnr i'traditionrrr feasts) v/e suggesr rh;; i; i. pr=.,r.i-,, becausefor a verl' l.ng tir-'e ir u,irs a highly .lesireil'l.,ut ,;.rr; ;;;i;';;r; ;i;::t. procl'ce and rhat this traditioi.r hirs cor-rti'u.d urrtil ,u,roi in'.n,rmuni_
ties irrr.l'ed in sulrsistcnec pt',tluctr.rr. TIris t'acliti,rrr irreltrcles tlrc .niqueattributi.n of a hr-rn.ran-like spirit to u'hear (Hirycle' z0 I4). similar crevcl-opments characterize tlie initial use .f rice i' the Far East anci its en.luri'gessential role in all feasrs (Ha1,clen 2011a).

If bread plal'ecl this kir-rd of a prestige r.ore initialrl,, u,har acc..r'ts for itsrn.re ba'al 'pr.fane' role suitabre f'r'rvorkers a'tr sra'es in man1, classi_cal ar.rd earll'African stare correxts (F.rhall ,,,.,.t r,rJ.. tlszl'i1,nn, 
"naD'Andrea 2(x)3, -522-3) a'cl for rhe pooresr pe.ple i' m.de' s.cieties? wesuggesr rhar' irs r'r'ith anl'prestige'aieriar, bi.oi *,", rnrtiaLrl, nigt ly desireclby all,.but .nl' a'ailet.le t,r rr-rc ricli encl eicterninecl. Uncler these co'di_tions. thclse rl'ho lvere,more.disaclvantagecl corlstantll, tr.iecl t<l find u,ays t<raccess the clesirecl foocls resulting ir.r techr.r<llogical innovati.ns or nev' socialarrangelneuts that nracle some desired foocls rnore aff<trclalrle. Thr:s, toda1,,the luxur:y rvliite bre:rci .f trre Mecri.u.r .lir., has becor.ne tl.re bapnl 1a,ri16bread of nations; the chocolate used n, ..,.r"n.y b], Aztec elites has becomethe lrane of 

'besitl'r the q,inc ancl beer. 'f Mesrg.rotarnia' rulers has lrec'methe cheapr drink 
'f the multit'des. .JTherei,er tecl-rnologicalll. feasibre, pres_tigc techn.l.gies spread tr rre emlrracecr rry the ge.eral popurace. E'er),one

'r'antc'd 
t. be seen as imp()rtant arcl close t. elite status. N. one r,r,anted t.be at the b()rtorr ,f the s.ciar pi'rainid. ThLrs, peopre stro'e to irnitate whatIvere initially elite prestige pr-.c-tices and c.nsumption habits. In the Indrs-trial societies of the nineteenth a'cr twentieth centuries, all proper householdsstrove to iu'ritare feirsti'g ser'ing *,ares.f higrrer.l"rr.,,i,,ri;;;;, of finer
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china use'cl on special occasions u'erc' u.iclespread in alr.r.rost all prclprer hor.rse-

hol.is. \X/e srlggest that l.rrearl played a sir-nilar role in Neolithic societies.
Elites, tocl, trietl to fir-rd vva)'s of decreasing the cost of some prestige irenrs

so that thel' ciruld use items vieu'eci as pr:estige gooc'ls to ertencl their spheres
of .lebt anci influence as far as possible . In Classical ar.rd earlier times, the
Le1' to p-rr'<lclucir.rg brcacl on a large scale rn,as prrobabll' the creation of larger
rrilling stones as well as the estal'rlisl.rn.rent of pr1yn1;unced pou'er differen-
tials so thar slaves ancl pri51.,11s1-s could be forcecl to do the arcluous lvork of
grinding grain for gener:tl ;rroductiorr and nse. \We suggest that after a feu,
thousat.rc'l )'eirrs of producing lrreacis exclusivell' for feasts in Natufian rimes,
all but the porlrest families begar.r to insist oi-r tl.re pr<>cluctirln of l',reacl so that
thsl'u'ere not vieu'ecl as ir.rferior or as unclesir-ables.

]t seems likely that women, ir.r particr-rlar. nta1, have l.reen manipnlatec-l t<r

accept the aclditi<inal arrc'luous u'ork of grincling on a regular basis ir.r order
to enhance their marriageabilitl' and tcl increase the value of any br:ide prices
that a famill'rvould receive. In tribal societies, arrangecl marriages involving
substantial u,ealtl.r exchanges or bricle prices are col-nl'n()n, as are measures
lttrclertaken to euhance the value of the potentiirl brides, ir-rcluding bodily
def.rmations (r'recks elorrgated u,ith rnetal rings, oversizec'l lip or ear plugs,
foot bincling, clitorectomy or infibulation, special training, secluesterir.rg
frorn the sun and scar:ification or tarrooinla). Young girls c.ulcl be brought
up u'ith glinding grain as an expected chore. Newly rnarriecl q,ornen often
hacl to accept u'orkloads imp<lsecl up.n them especially by older rn,ornen in
their hr-rsband's hor_rsehcllds. E,i'en toda1,, in Ethiopia, women are giver.r their
first set of grinding stones rvl-ren they marrl' (generally when in their early
teer-rs). Tl-re grindir-rg stones are proi,ided either by the wornan's parenrs,
her in-larn,s, or her lrLrsband. Given such circumstances, it is perhaps not
surprising that grincling grain on a regular basis became 'nnrn-ial' fare for all
self-respecting households iu sr-rbsisterlce commllnities ancl that the lack of
bread became a sign of extrerne po\rerty. Even in Plato's time, gatherecl hulbs
and greens u'ere considerecl the stanclard fare of poor c()Llntry folk (Foxhall
ancl Fcrrbes 1982. 74-5\.

The evolution of grinding

While rve find these argumenrs l.ersLrasir.e, ir is also true that seed grincling
occLlrs in cultures like those in arid Austrrrlia lacking competitive feastir-rg
anrl perhaprs anv kind of feasting at all. Hclvv can these observations be rec-
onciled u'ith the above r>bsen'ations on the costs ancl benefits of grinding
cereiils? As previously'notec'I, there ntxl'appears to be a c()nsensrls that cor-r-
sumptiort of grass seeds represents extreme n'ork (Gremillion 2004; Kelly
1 99.5, 8 1-2r O'Connell ancl Hau'kes 1 98 1 ; K. \X/right 1991; 1994;2000). If
tl-ris tenet is correct, there are onl1, 1q,,, cor.rditions that shor,rld result in rhe
adoptior-r of grir-rcling to process grass seec'ls: a lack of higher rankecl foocls
(food stress) and efforts to shorv clff u'ealth or contr()l of labour (prestige
technologies ).
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^.s:r-rc 
s.r't.f grir-rcling in trrc A'str-aliar-r ar:icl ar.cir ,r.l'crtercr rrack t.'l().{)()o Bp * lrcrr rrrc Hrsr.gr irr.r',r", ,,,,,,., ,r,1..'.,,i,,,...r ;;;t,,;;.;r'' ,;',',;l*:',1ancl Ficlel j997). Althr>ugrr 14. s,'ith (19gg) cl.urrrs ,n", l,liiri.r,)res \\.creusctl f,r pr,cessing earliell than 12,()t)t) BP.r.r m.rpli.l'gical gr.Lrrc.ls, F-r-il-lagar ancl Ficld 1 I 997,, 3{)4_.s ),,.1.,,,.t prcli,.,.,inr r,: ji;;,;ffi ;;; ;,i;ir, ;,"lith' sta'ch rrcl usc p.lishing .,,nrirr.l,* r.,irh ttr. pr.,...;;;;;';,;g,"rs sc-errs.Follou'ing O'Connell ancl Hau,kes (lc), 1) ancl tr,i. Suith (19g6), the pserf grass seccis, i'rurr, is relarcrr r'c.rcririr",rf i".:r;;ri,;*'i;i;;r:.,-';thc necd.t. ir-rc'rp,1ete pr()grcssi'ell l.r,r,cr rankccl, 

",,,,r. ;;ri,: ;ir,;:..int. tlic cliet. I,larrr. ,rf the grars secds'ust,.l .ifr,-'.,gr"irjr.",i. fry Ausrraliar.rAl.r.rigines *'erc s'all-s."d..t ,p...i.:. r.,iiir,,"r' har...l ..,,ats, Lr,,rr.r", r, 
'rarrcilry rsc.f thesc scecrs. *,c thiirk rrresc *,,,t,1.j L,e.jifirc'ir r,,'.i.trurr. uringujooder'orrirrs and pesrres ir.r tl.re- fasrri.n userr f,,.....or ;,."i;;r, alth.rgh*'e L'r.*' .f 

" c-rperi'e'tal .r ethn.gr.al-.,rri. .,[rr.rr,"ti,,;;'.;.' tr.re t<lpic.\X/ooclen nt()rtrlrs f,rr sLrch Llses Are,.,,rr'r..1.r,,rr.r'l ctl.rnographicalli.in r\ustra_lia' alth<ttrgh grass seccls t't'erc npp"..r*ii'iroLrrclccl up *,itli great rlifficr-rlt1,
'srorle rlorrars arrl pcstlc-s (M. smith tvso. .r01. cr'nding,,.r, ,l".ii,..:,r;it.tto a pa51g (n,ith or.rvithout baking) ,,p1.r.",,, 19 hc:rb9gt the opl\.\\ra).t()rrakc tlic'm eclible' Despite the high.,,rt,;,,,ring th.." f,,,r.lr, the re1.,ex1,j.11ynored irLl\rauragcs are their.u.i.le availabilitl,an,_l rhc f".i ifr"i rhcy srorecxr'tptiotr;rllr ri e ll .lLrc ro tlrcii. lril.rl p1.1 r1s1 1ir e r6irtirrll: .J.1.1".; r,,'r, 1.r:,r.ithe r.r.st aricl c.rcliti.rs. Th.s,,tr"r...r,,t.r rre [rar:r,cstec],,,-,.i,t,,r..i f.1. 1159.lLrrirrg strrr.r ntiorr Icr.it,tis.

A si'rilar sitr:irti.r appeers t. bg 1g'1ssc'tecl ir tr-re Near. F_astcr' LlppcrPalac'.lithic rrt oh;rr. II *.here .,,n.i.1.,ot.,1. qr-rantities .f charrecr s'ra1 grassa'tl cracLecl ccreal sectrs (.'r'rph.r.gi..ttr' ,'t-,. r.rrr. *r-rr,rr.fr),'t". cracr<eclu'hcat) *'erc assrciatccl u'ith 
" tr.oriir.,.'.i 

" u.ry r.u.clest unshapecr grir.rcl-ing srone clirred to 23,(X)0 Bp (l{islcv.r._,i. i99:, Naclel et al. ZriOo; Zt.tt:lPi'er'. et al.2t)f)4; S'ir er al.2t)1.5; \Xr.,rr., al.2(X)4). Tlri_,;:;l;;.;;iwrLrlcl ha'c rccurred ur.r,-rc' gracial rrrr-"i,rurr c.ncriti.rs r,i,ith rrigh relati'e.riclitr', kru'laLe le'crs a'cr p'esLrnia[.,rr'rr;.;;;i;;;;:...;;il#is. .n thebasis.f starcl.r grai'a'arrsrr, si'irrrr. ,,r.,,igrrnaing st()ues f.r.,..,r process-i:F lrr hccn rcporrcd ibr stones dating n, 
"r 

l."rr 3(),()(x) Bp fr.'r I{.stc'ki r 6(Uglyanka) in I{ussia (Revccjin et al. :'ilt t)). Sinrilarlt,, Arangurcr.r et al. (2{)07)havc- rccovererl stilrch restclLrcs lprc.iominantll, rushe,s and grirsses) froru agrinding sr()nc at a sitc in Itall,.iating t,, tlie Clrauetti:rn, ?.5,111;1) r,cars llp.Thrr'' ir st'crrrs lil't'r'rhnr irrc ,,.,',,ig,rir"..,.r, I.,l;;i,,.i;;;.;,,.'.;;'i: i;'.:,..,;r"irrg, *'irs .riginallr' .rer.er.pccl iu ,hJuirp:; palae.lithic as parr .f a lrack.'rsubsistencc sfratcgY t. n'crrther ri,l.r,rf .r.u.lr. f,,.,.1 .rir.r. Tlri,,n,oul.1 ."pr.in
'i'h'fi'e,que'cies.f grintling stoncs irre,,."r, 1,,*,anc{ their sizes arc snall anc]/.r lecL 

'.rphrl.gicirl incricati.n, .,f ,"g,lr,:'usc .r cresigr.r. It thcrcf.re see'sthar grass scecis ll'cre rzlrclr uscrl 
""J il;.ir"t,..rl't. thc exrent abs.rrtcrl.l)(eus\ilt'irr tlr.,U'1.1,1. Itrrlire,rlitlric (St.r.el. nlrtl lt..rgrre 19.;1. lli_l{;/"""'''lTltir lrrrrt. )rl.itr(,gv nlill hrl\ c niso lrr,e lr f,.,ti,,rr.j'irr'L,r;. ;;;;-;;.i_\trttr-fia'gr',,u|s iirli.rlriri'g the irl,pcr rri.l 

"r."r,,f the Ne],rr.Err,. u.,ru.r,ar; r,strategies ancl rechniclucs for using gr.,rss sec,.ls clevel<4recj;;;,.rrrt.re, u,ru,s of

Tlte ttricitts rf grittrlittg gl Ltitts ,/t/(! brcdJtildkitt:: 7I

dchuskirrg tllc'larscr seetlecl grasscs such irs ccrcills nrust hrvc l.rccp clisc6r.crccl *
especiallY e[-rploYing u'oorien Inortrrrs antl pcstles. Tl'ris u,oLrlcl [irvt' epepecl
rrp the possibilitl'ttf btliling u'hole grains for footls ancl a less costly u-,ay sf
using cerell gririirs for food (t,98() kcal per hour reruru f.,r: lrgilc.l u,h.le
graitts as ()pPosecl to 

_r1 
lrere c)8() kcal fer hour for clchLrslie-cl rrncl cparse 11'

grotrnci.u'hc',rt - lrasccl ou dara in I(. Wright lc)9,1, t471. As intlicatecl l..,t. the
l,t -gttl-like craclietl cereal rcnrailis 23,()()() \'ears ago rrt L)l.rrrl9 il (Slir et al.
211l-5. 63), thc use of boiled u'hole or crackccl gr':rins r.r.rr.ry have colriptrc.l f11r
th.usrrntls of ycars cluring timcs of res()Lrfce stress u,ith.ut lrelllg vcrr- r'isilrlc
erchireolitgicallt' cxcept for thc occllrfcnce .f firc,craclte,.i rock begiu'i'g
in the LIppcr Palaeolithic, rltl.rolrgh archarcr>loeists gencralll, arrl.,nr. tl.,,rl
firc-crlckecl rocl<s u'ct'e Lrsed for extrircting ['.,onc gre,rsc ratlier tlran lroiling
ccrc,rls. We 1'rostLrlate tl.rat in cler,cloping the porririgc use of cereals ro c()pc
vl'rth conclitions of scarcit\.. pcoplg rnay lravt' cliscove recl tltc urorc clcsira[.,ic.
qlttcose-erlhar-rcrng ancl ttther tlcrivetl effects of ccrciil cor.rsunrptionl cspe-
ciallv if por:ricigcs sorrctimes fermcntc.i ancl pc.oplc bcgan to ex;-,cri1r.ur
1f i1l1 i1'111'5 to fLrrtller etrh,rnce thcsc effccts lol special occasior.rs nncler 69re
res( )tlrce-il bltn rlant con tl iti ons.

\\zith the cnrergencc of c.r.nplc-x h'ntinflgather.ing s.cietics in the Epipa-
l.rc.lithic, r-rclv srci.cconor-r-ric conrpetitive forccs rlrrclc these labour-rntensivc
ilncl tlcsirilblc featr-trcs of cercals extrenrell useful, particLrlirrll in thc cop-
text ()f feasts usecl to ir.nprcss .lnrj iurlclri guests. Thc Lrltimate result, u.e
tl-rink, u,as thc peri<lclic procluctior.r 9f lrcer alci brcacl. H1.;r1,eycr. rllc t6 the
l.righ costs of thesc prorlltcts. thel'$,sls onlr,norm.rllt, procluce,-{ hl' rclatiyel\.
u'caltht'indiviclLrills u'ith sr-rrph:ses anrl some control ovcr l,rboLri. t llinglr;,
M. Smith (1986, 30) r'eports that grass sceds in aricl parts of ALrsl.alia u,ere
used to financc gr()uI cercltlor.ries. Shc attr.ibutcs this to tltc ncc.l t() pr()cure
morc foocl ri'ithin a given foraging raclius to sulport lar-ger than uormal
tturnbers of people; horl'er.er, one must vr,oncler.if ilrcse 

",ar=,-r.rt, 
eyel then,

consiclcrerl as prcsrigc foocls,
Bv the Early L '\atufian. an tlnpreceLlentccl increasc in gr<>Lrntl stolle ()ccLrrrcrl,

prirt.rrrrilf in tl.re fornr oi ntoLrars rlntl |6s1lss, [rut r,r,ith sor.nc u,ell-forrrec]
grincling stones as r,i,cll (K. Wright 2()()0). .S/ollr,r.n<lrtnr.s rrncl pestles, csirecialll,
of the sr.nall sizc of tnost Natufian cx:rr.r.rples, rrrc lrnsuitc.l for clehuskir.rg cercal
grair.rs (LLrr.rclstront-Bautlais ct al. 2(X)2, 1t).3; Mc.r_rrcrs-Balke ancl Lirlir.rg l c).)L)),

althtrugh tI'ttttrlert pestlcs Lrst'ci in nrctlium size conical stonc nr()rtar:s alpear t()
effectively rL-nrove husks at leirsr frorn r,r,ilcl barler'(Eitiin et al.2()1-i). The
larger ancl ueclitrl.u-sizccl stonc r-n()r'tars Lrsed $,itli stolrc pcstlcs r,r,1;nlcl haye
l.rccn u'ell suiteci to crushing gr:ain u,ith chaff f<>r use in l.,rer,r,ing. \49st 6f tlie
snlaller l-llorfilrs ancl pestles are thc sizc crluivalcllt\ ()f ll()r.t.lrs au.1 pcstles Ltserl
hY ethrlic gr()tlps tocl:r1' firr processing contliments anrl/or salt a1.1 thc same may
have l'tectl truc rtf the NatLrfirrr Lrse of smrrll mortars as I(. Wright (20{X), i()I)
has rntrsctl' This u'ttulcl utalie goocl sense since rnore elaborate cirisines rr1.l
fclocl prcprrr:rti.'s rna\. have de'elopecl i' fcasti'g c()'tcxts.

By Late Nrrt.fian times, grirding sr.nes exhibit definitc increascs in fre-
quencies and pftrhirbl]'sizes (l(. \\|:ight 199;l;2()0();2()()t), alrl.rough mosr
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sites have oul1, one o[ llo repoftcd grinclir-rg st()nes - indicating tl.rat the trse

,ri rf-r.r. t..ls was i,',freq,,,ent a.cl i^v.l'e.1 relirti'el)' surrrll '.luues' 
H.u'-

evcrt e\ren i,., .th,-,,',g."phi. .un-'n-'u'-'ities that rely or.r grains' a sr-rrprisingh'

i;;;;."t"g. of"l.,n.rreh.lds rrily .ot har,e grinclir-rg stones (R.ux 198-5'

67). WLight iurthcr n,ri.r,tr", gror-rn.l stone. *,hether moftars:r'cl pestles

.r gri'diirg st()nes, .r. *r.rnglf associatcd o'hr u'itir the la.rger 
,Natufiirr.r

settlernents rn,ith stone "r.l-rit..i.rr. 
an.l bttrials, sLlggestillg that.the use of

irr.l. r,.,,rrr 
'-ray 

well ha'e been iu t6c cttntext ttf ftt.er:l11' or otheL iurtrt.1-

rant feasts (K. \x/right zooo. sz, 97). Tliis n-rakes goocl sense in tefms of ihe

obser'atic.'.rs we ha'e pr.r.nr..i abo'e. Such feastitlg might be expectccl t<r

.,,..r. pr.a,,,minantlf iiltt. t^rg.t sites with prcstigc architcctLrre',Given the

g.,-,..,,i1y lor,r, freqr.re.cies and sn-rall sizc of b.tlr lr()rta's i1lld grtnLllng st()nes

as r,r,ell as the minor importallce tlf cereals at most Late Epipalaeolithic sites

iH"ya.n et al. 20 1 3; Srua'd et al'.2006, 190-2)' it seems evicleut that the use

irigl..-a or brewe.l cere,rl 1'"ot1ucts was firr fronl a claily occttrrence and

u,as probably reservccl frtr special clccasions like feirsts u'here the goal u'as

t,, cliiplay as nrnch rvealth a|,-1 labour control as p<lssible to i.r'itecl gLrests'

*h.th.' in the ftlrm tlf sprecialitl' ftltlcls tlr cL'inks' elaborate architecture'

prestige carviugs, nr.u.n'hutllan sacrifices (Ha;'derl 2009;201.1 ; Ha1'dsn

l, nt. itlt3). The fact that these trencls began in the Early Natufian in titrics

.f al.rr-rnd:rnt fu,ra 
"u"ii"trili4, 

ancl that there is .t> inclicatiou .f tlutritio'irl

stress in skcletal rerrains is a strtlng ir.rdication that the notable incrcase iu

the use of gronnd cereals in the Natufiall was not the result of sttrvival needs'

Theuseufg,in.lingstonesc()lltilltrestoincreaseinPPNAtirr-res(I(.Wright
1993.97),perhaprs r.pr...nti'-tg the tr:rns.iticln to more regular feasting and

;r;;i g.;ir,-'cl cereal proclucts. i,{nro,.u.r. based on de.tal weari e\ren in Late

Natufian tinres, at I.*t ,u,-,-'. irrclir,icltrals Seenl to har,e been ccinsunirrg large

amolrnts of grittl'ground cereal foocls (P' Smith 1972)' These inclivic.lr'ials

,-,r"f fr"". 1,..n ,t-r,rr. ,.,-,,,,rt pru-inently in'ol'ecl i,-, feasting activities ancl

f..?...",irrry buried at the prircipal sites rn,ith the most teasring acrivir)"

K.Vright(200())Stlggcstst.hattlr.r"\^rasachangeirrsclcialtlrganizatitlrl
between the PPNA aricl PPNB comuut.tities as reflected in the outsic'le versLrs

insicle locatior-rs for grinding grain' Hon'evet' Roux (198-5' 37) obsen'ed that

u pr.f.r.,-,.. for: grin'ding giain insid. h,uses \4/as not cltte t<l any sclcial c.n-

cerns, bnt si'-rply a clesi're"t. a'oicl wincls that clispersecl grour-rcl fltlur fron-t

lri, gr"ir. f.nu .t-,",rg. fr.n.r .r.rtsicie t. insicle grincling l.cati.ns may thlrs

ilj,, reflecr a sl-riftlr..-r \^/et gri'c.ling to dr1,grincli'g technicl'es.

Conclusions

We hope to have shorvn that while the basic labour-intensive technology

,;f'g;i;i"; grass seecls into pastes to cope u'ith dire food conclitions may

have begun ir-, tn. upp.r: lralaeolithic "nd 
b..t-t r-rsecl only under stressfr.rl

..r]iii,,'rr, the prolifer-ati.n of grincli.g sto'es i' the Late Epipalaeolithic

"..ir"..f.rgi.al 
r..u.d was proliably due to entirely different co'ditions

r..1at.,1 tc, social developrrrents based on the use of surpluses in aggran-

.fi).. ,rrur.gies like f."rii'.tg ilmorlg couplex hunter/girtherers' Due to the

Tlletlrigittstlfgrindinggl''lilts,ttttlbrcttt]lttttkitt873

l1jo11 slrst: t,f.lclitrrliirrg rllltl grill(lillg, ectcitl gl'rtittr ittt" ttrir'rhlc tlt'ltrs [or

llrli.t"- i",rrlig"r .'.rJ i.,r.".1r1 .0,. ,.,'-g.,. that these f.,d p'e par:ati..s .'11'

il:;;;: '..gut"riy used r,r,hen s,,cic'ec,r,r,,uric i'e.1r-ralities and st'rtne c.utr.l

.ru.r t"t n'.ti energecl, ir.r particular: fol perioclic feasting events llleant tc)

;l;;."t. indiviclual u. gtoup slrccess 
"'.td 

pt'to'"t' Therc appetrrs t. be n.r

n.,r.itinn"t justification f-c,r sp.ncling thc trlaul' htlttrs c\'cr)' da.y recluired to

.;;.;.,t cereal gr:ain, int. fine ()r e\rell coarse fl.urs. Gi'e' the high costs

clocumeutecl, r,'ier'r'ing the Late Epripalaeolithic ancl Early Neolithic usc of

..r.."r grrirr as 'pr,rf-ane foods' a..,,r.1ing t() sotxe archae<llogists sl-rtlultl lre

r:cieetc.l (.'.g. B. Srnith l()t)l' 2ll)''"'i.r="r'r,|.y,h,.,,.- 
als. been r-rsed for breu'ing 1teers f.r ferlsts.sincc fetrst-

ing is the almctst universal context for using beer ethn<lgraphic:rll1' c1ue t. its
high procltcti.n c.sts. Mortars ancl pestlei ;ls rvell as grindir"rg stones coulcl

hx1,s []een used in processir-rg grains for l.rrelving' 
'S(hile not feported eth-

,],rgraplric"ll1,, it seen-rs p,r.rlbl. that tl.re processing clf cereirls it-r earl)' times

.u,.,1.1 h"u...".1.,.,r. oiall .lehusking au.1 grir-rcling prodricts' In our expcri-

.n....t.tr,r.t<ing is 0ftetr cesill'nelrieveJ ior n certrtin pl'oP1111i1ttt of Pl'irrri-

;";;;i;t;; ;i iL 
"n,'rh.r 

p..,p,,rti,,t.' is h.ighly resistant.to husk remo\ril1 in

*.r,.,i .n.rrrs. Si'-rilarl1,, " 1',r.rpurti.,n of groi,'.i grai. bec.tncs 'ery 
finely

gt.r"tta *nif e another ;t,i)p("tlun t:.-1i'lt as c()arse lrits rcsista't to furtl]er

reclr.rction. H<lu,ever, if separate.l. all of these fractiorls coulcl bc easil)' r'rsed:

"ni 
r=n 

"ining 
hr.rsked gr"i,-r, could be cracke.l it.t st.uc mortars a"1 used for

ir,.J*,,u,'irr. ,u...rrfuiry, clehuskcr.l gririns c.ulcl be usecl for boilir-rg u'h.le .r
,f.,.y ..r.:rla 6e gr.u'rd up; ,n. fine f.pi'r c.u1l be used f.r ..aking breilds; and

,h.'.nrrr. flc,r-rr coulcli',. .rr.,l eitl-rer for porriclges.r for brcwing' Such a

,r'^r.gy u,.ulc1 ha'e mi.imizecl the climiniihing returns <lf 

'ersistent 
p.uncl-

;;;;;i gri.di'g r-r.ril irll grarins were pr'ocessecl t. a sir-rgle clesired et-rcl pr..-1-

u.i tit . fin. fl.r,.i,. a'.1 it rv"ould ha'e mirximizeci t5e use of all grai' pr<>ducts'

iu.n 
^ 

srraregy.rf uri,-rg cliffere't gr.r-tud pr.ducts for clifferent kincls of

foo.1s seens to have beer-t emp'lo1'ti b)' Rclmans who usecl only tl.re finest

sieved flor-rr for the best cakes (White 199-5,40)'

There are still rnanl' ttnresolvecl issues in the study t>f cereirl use ancl

gror,rnd st()ne Lrses. 
'$(/e neerl much more precise clata <lt.t the exact nutriticlnal

l.lunnt"g., ,,-r.1 dira.l.,",-rtalges (inclucling uptake ir-r thc gut) <if sin-iple boiled

ll'hole or cr:rckecl gr"ir-,, .,i.rr.i, gr,,,-tni grair.r ;'reparatious' Stanc'lardized

lniii^i qurnrities oi.111,grai,"r '.J to bc established i. i'di.,iclr-ral experi-

ments. we neecl 
" 

,-,.,.r.. or-1)..1t.,]riye clnirltitatiye nloclel 9f factors affect-

ing g.rn.iirg times. we ,r...1 tu knou, more irLrclut ir.ritial use of grincling ancl

,.J.i'ur. .l.iring tl-re Upper Palae.lithic, \fe .eed to kn.u'u'hether breu'i.g

was a11 int.gr"l paft ;f Natufian feasting, .we need to knou' rrore about

the-1.rrocessi.g ,ri ,n-r"Il-grained g,,or, ,...1r. We neecl more residr.rc irnaly-

ses of ground sr.ne ,na"p..1ropt DNA analyses of residues. As I(' \X/right

.uncl|-,l1., (2000, 117), we ,-,...1 ,-r-t.r.. rese:rrch on the social envirt)nlllellts

of foocl prctducti<ln. i,ta, *t u'ould adcl, u'e need matly m.re funclamental

observations of traditional uses and pr<lcessing of cereal grains and other

;;;; ,;.Jr. Hopefulll', it is n.t to,, lat. io still obtai' s.me kef insights fr.m

tradition:rl subsistence faruers'
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, {.i;r r,,,,i,17,,,...,;;,';;;:;l:,;r,'|,:l):,1lll.i'*lll;l,;..,,,iLi.*..(,r\\!\,c ,
tt'lili;.;)i 

.],i";].il:l'll;l;"i;:.-.1:i',r;;,;:i",,: nraize grr',ri,g r.,,rs rr,,,,, s,,.rh-

5 Bodies of water
Exploring water flows
in rural I(enya

Luci Atttrla

Introtuction

This chirprcr: coheres.the foci of rhe rrurc-than_huuriln (cf. \,)Zhatnr<>r.e 2001)anil Nen'I,larerialirics t.f. grr".iJiii,j.:,r,,rr 
Bcr.rrr4r 2010; C6.lc anclF-r',s1 r11l()) rrr.rcs rogcrlrcr ,,,,,. r,, Iri*hlight ri,.,:,;_,,.;,,.1,,;;r:,,,r,r.1 ,rg,,,r_rirrl r'"lc * rrrcr' Irxy 5 .i, srr;rpirrg ,1',,, i;il, nrrci rr,,,ri.,r',,i .''rn',.1 rr..rr' ,rf(iiriarrrl srrirsi:tcrrt.c iar.r.rr..r., i,''', ,,,1 ',t K'a,',r.,'.. This e,rrrrrtu.,irr. i,''a,.,.'.ri,',g1,tr''rn['lc'.-r b' e'ccr-rir.rg d"r.rtifi."ii.;; ;.r irr. 

"..,,,rrp";;,;;,;'l;;,,,. ha^,esrsthrrr it h'irgs, tr,, t.,..n clbligej r,r r..k *,or*r.at grear distances., a trair'bilsis' This b''te r:cality 
"trd;r;;i;rt".",..ti"n...u en'ir,''.rertal u,arersll-raYc altcrecl since. ritc successful a,,nrra,.rari.r1 9f a sq,ect waterr u,ell financeclbf ir grrtr;r .f urt-lrasc,-r .r.r.t,rp-.,', 

"*.,r.t., This chaprcr. interr.gatcs r]repr'()lrlr''ns ol tlisrc,g;rtlirrg rhc ,j,,,f,,,,,,.?ir. .rrrrrrglc.l .,',,]t..,,,r.l..l.l,rtl t,rologi .c;ll 
"nrirrrrrrrrr rrr.rr f1,nrl, 1..1ri .;',;;;:; irrrtr r,t,,rics gcrrt.r.,rilr.(df. lJL,rlrcrrIt)l()) irrrrl. usirrg tlri. ir.i'rrirrg. :,,,,r;:i"',., rh. rrr,rt,.,r.i,rl alrili1l"* ,,, \\.ir(,l.iln(lIr,r.lics .lrrlirrg ,r'l.,rs ,r,r.l tirrres t,f ,r,ri.,j ,.",.. lr\ t, c1191... ,rrrti .lcrnr,rrstr.,rt,:h.r'r'flr-ridity ilntl nl.vetnett sLlpp()rfs the ir nrr-rtualitt,. Thercfrlre, r.:rthcr tha'rco'siclering u,arer sirrpll, 

", , ,..r,ru;:;';,r,. h,.,,_,.,a,, ,,r;, i,,;;, .ilrrsr'g r.c:rnirlish \\ Arcr. ils ;r srrirjccmn,'rr. ,tr,:,,uiir irs Phr,i..rrl .ririliti.., a,'itl rrrrrrr.iallrt'lrnr i.ru's' rror orrr\ rJrap65 a,,rr,,-r,,r ,l',lr,,r,,gi.* r.rrt arsr, rrrretrglr irrgcsri.lrvisccra I I y Lrphrlcl s,,r,, l.,il ir., 
",r.1';r-,;r;;; 1.,,,.ii.r.A rnr>re-than_hurr.r

ri,,n <,r.,',,,i..,'i,,',.;;l;'..TT[::];;.i:iT,;.,ll:: J::ffi;,,i]'j,:ll;*;l;being. inclr:ciing the ir.rfruences;;rJ;rr;;,,,n, ,,rti.ur,.,tecl trrr.ugh inrerac_ti.11q. tr \crr \larcr.ieiiries p..,15f...;;,.. ,.r,;j :,,...1res rhc nrntcrial n.,r.l.l .irrri_lorlr Irrrt als. flrr'q'g1',rrrutls trrc r., , pnf'ri.,,rit' r,i rrrnrcl.iar irrtt,r.neri.rrs r.as t() appreci.rc h.u' relatr.,nsrrr;rs'.,-. .n".,..i .,ra pr..ri.r,r.:.i,r,-, ,rr. 
"..t.

enrpiricalitl, or ,r.nateriality, 
uf .,rg"*i,rg'rulrr,",rccs. 81, me,rging il nr()re_

i:Xl*.;:]in,l:i:.;:l .'i,i, . x."iii",i.i r,,,", ,r,.1,..;i."i1,1,,X.^,,,rk, as

;hil;#;;:T$:l::I:::illlJl_1;lir,i,iili:il"Ji.:ilil,,,:j,,.Jl,';*l j
not just rhe human recFri'emenr f,,,;;;;;;. ;lat shape5 activities iinrr e\rerrs.lrtrt thc \rer)/ propertiei .f *,"r.. irr.r]'iri,t,t,,grirl, trtat ttet,tr th:rt stirnulateacti.r-rs' b'clies a'd ideas. ttr r..,rg,-,iri,;-,;rr botri brcries arcr u,arer aremrrterirrls. I als. n.te that trrr.Lrgrr'i"i.r".ri,rs *,ithi' b.tries u,ater affccrs

llllllillillilmllililill millttfl


