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The bunal polle ry lrom Ban N■ o, 

C HAP'T E FI F 'IVE 

THE 18-URJAIL POTTER"t FROM IBAN NA DI 

All 11xc•vet4ons m Northeast Th•i\md y•e-ldlng prchl.stor,ic rnortuary 

rcfM!fll'1 have revealed that the burial nte mvo\vedl the placing ot pottery 

vessel_s m t1\e grave . This practice makes DO~~lble II range of anotytica'l 

approu~be-s no1 te•111bt111 i1 bf-oken She,ds ,1\one were avadeble. Moreover, 

~ce tt,e,re are u y,et no deUUed reports 1vellable an prehlstorrc pottery 

from HOflheast Thai sll~s, any c.omprell\en:shre ~tyd,y mw11 neG"e-s~•nly break 

new ground. The Chaptat which tonows, is l,lseU rest,,o·ted to oert111D 

aap•cts of the fUhe1'aty vusels from 811'11 HI 01. This is due· to H'.e fact 

that · the detaltcd analys.=, ,is loo large •n ynde-rta'lung tor one indlvtdual. 

lhe 8•n Ma Di cer•m10'8 ~nel 1tie,r e)(te,-rn11l the subieo1 o1 8-A~ Vw.cent':a 

dootorel dis1M1ttation, end some e•rty tindJng~ are r,eported on belo•- HB 

hn 1t,ready oolleo1ed Orteffl rnodern ol ■y samplH tro,n 1he SaJIC.on Nakhon 

Be- and Upper Ohi· vauey '1'01" oompu■tive pur,pose$, and now pLln!I to 

ore-•te • tile ot about 1000 stained thin S1totioM ,u the b■11m ror en■tyss 

of c\■y nour,ces,. tempering malffia~, manutaoturing teot\niQIN!'9., anC11 

exchengtt paHe-rns. Wlohakena"s arwly'llia ot non- buri.al potte-ry fs, set out 

above. A dctinilive typology thm-efote ewal11'> the tuH petrographic and 

chemical ■nalysis pr,e:s-ently being und:ertlken by Vincent so as to enab\e 

the ta~,c component to be Included llftong ,the typoiogic•l varkil'bles 

conoernecl. 
White 1Ns ole•rly circum-sor,t>e-s the nature and conhrnt ot lhlis 

secUon, • number ot r-eJlev1mt lS~-S wrlH be considecre~ Tlhe· pr.ncipal aim 

Is to employ the ceramic n t• tor thro~g tight on soe:locuUural 

var .. b\e:a. It must be s .tr,11111111td ht near•y 1U veagtB we-re tound III known 

assoolellon with inhuma,tion burl.ehs~ TM reletlonahip belWffn different 

vessel torms ■nd' categories ot grave m clearly impOJtant. Thu9 both 

IBinford (1871), and S.)(,e (1971) haYe propo'led that in ,egamarii.n s.ocletin., 

butia11 goods trequenUy recogntse the •ge •nd sex 01 the lndividu•l. 

Where ,goods c,osi:,- cut ,ag.e and seJt dmlincllons. theTe is • pos.stbHity that 

othar varaabtes, such as ·inher1ted or achjeved at•lus., •te tflvolved. 

Ther-efore it bl, neoes~uy to devrae • typolo9ioa, ordering ot the comp\ete 

v,e:s,9el9. 
It ~ clear noweve,r.. that the oeme tery a,t 8a..n 1Na Di wa!II in use 1ot a 

coiHMde-rable per1lod of time. There b1 1-heretore., the need 10 tand out 

whltthe-r the p ■ruciular fottn:t of vessel reveal lllltyle changn wm, time. n 

i9 also po~b'le tnat the- estabtahment ot d1Uerent torm!I ot vaaae\ in 

terms of hmn and style w,H make it posslble to recognlse IIM'\USUel or 

chll'onotogl:cauy rutr~oted one~ wNcn weH intponed. Such ve1111e1JJ btnng 

rere, may come o.nly fro,m the grave,a ot Ngh sta,tus lnd~vic:Noti,. 

The 1reeder- i!II retn1nded thal there are thr-,ee ma.101 bur••l phaMJS et 

8e11 Na D►., wrilh 'lhe follow1ng1 level cortel•tio:rm and, dat~: 
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The buu eL po tlery ·from Bl!l n Na 0 1 

TABLE S.- 1 Ban Ha, Ot,: the 11hree burial pha!!4!!~ en,d thekl dMes 

Bur i al Phase L&yttr Equn,alen1 PrOf)C)tled Oates 

1a 
1'b 
1e 
2 
3 

\ower level 1 
upper /mad l . 7 

l <JWlllle r level 6 

level • 
level 3 

900- 1,00 ~ 

700- 500 0C 
500- ,'80 BC 
200 Ml+ 

500 .IO + 

ExeavatJone at Ban He o., 89 ho:, 'been !!ho,\lllfn1, teve•ted the 

P09 .91bility that thecre ere two ,d1Uerenl burial iLfees repre'Se'l'ltmgi diHerent 

-soc1el groups. The pottery ves,eh1. were apptooched bearing ,In mind the 

pos~iltty that U'lere m11y be '5\Jbtle ditferepces 1n style between analogous 

pota in eaeh cemetery area.. Such d11ferences., If documented, \lllfould be of 

consh1erabl• interest ra the anely-sts o-t social dnnen.fflon:!I at Ban Ma DL 

The avalLabU.ty 01 oornptet,e vessehs. makes ii possible to consider 

their ~ossible U!l1ts. ·sue'h possib•e usea make sooft II study 're'le,'lfan,t to 

an,y 1reviiew of' p,,ehl,toric oultur«t at Rm\ Ha 01. Both the forrM identmed 

•nd then possible u~ are b&Se'S tor comparing ean Na. Di ~th other 

prehistoric sates which n•ve been exc•vated, m N<>rthea9t Thailand. 

W1despread1 :Nftil•ritie-a are ia_,s ,etih'artit a-s. the discovery ot marked toe«\ 

dblinctivene,s in style. 
Mfhou9'h some pot'8 were tound compl.ete., mo~• hed beeA brolcen 

during the pr-el~toric penod and much Ome was devoted to reco~tNcting 

them. The- c-ontents ot the complete ,pots were e,c,ca,vated in the 

l•borato,y in t,he hope th&t t... woutd help 1in unde,~tandlng their 

li.Mctlo.n. h app,oacha\9 1he ntabtishment ot typological groups o1 

vess1tl:t, lt must again be poilnted out that ther~ Is liittle evaiab'te 

compar,,tive ln,formatlon i" the Sek<>n Haliciho,. eam.. The nea_re,st site tor 

which ther,e •re com:per■ble d•ta is Hon Nolle Jha (Bayard 1971). There ere 

as yet, no d'&finWve repor1s on the pottery fr,om Ben Chieng, which i, only 

c-. 25 km n.or1hea-at of Ban Na Ot 

There ate- two principal ret■ted ways of ap,proachlng1 the an.l!!\y• ot 

the compt,ete vessels 1rom Ban Na DI. 80th have dit teren·t o'b i~ ctivea., and 

each lh&S !beep und:e-rtaJcm. the firs• begjn_s with1 the ,appr•oaeh to 1he 

c\&"Ssitieatkm ot v~.el shape advocated by Shepard (1956). This paper b 

cornlidere-dl important, and Is worth brieHy 11ummarising. The analysis of 

V~l 9hape should involve measuring from tow dj I terenl polnts 0 ,. 8 

~ot a !!Urface. 11'\eU- are known as end points., point~ ot verHcel tangency .. 

tntlecUon points and cor,ner points.. Thie- t1rat r,et~rs to the ,ttnd ot • 

ve~e•. !!KJICh a9 the rim Up Of ba-9al P,lltt ot Ii p.edHla.l. /J,. po,in-t of 

verbe11• t1ngency 19 w.httre., tor examp'te.. a spher1cat ve3_set hes it~ 

m:,c~ width .. end beg"s Its curve to the should~, or the ba-se A point 
0 

_Haetion 15 \limere 11.1 c-ontour turns 1rom ,convex to, ~oncav~ while a 

e:Ofi\er pomt ,a for e>e am - 1 ... _ 1 
, " ' 

st\11 - , P e, ,u~ par of a ve-ai,el where • 9houtdet turns a 

h rp ~gle to become the, rim. AU measuremenhi of1 B&n Na D 

•v,e one ot 1httm as ,. nomt 01 . I v,es!!elS 
.,.. ong1n. 
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Tlhe buna1l pottery ,mm e1ra No, ID• 

H ,s W11!11m one be9in11 en 11fial)':1i:11 O't symmetry &11a ~tructur,e thait 

the two ot,jeoUvea 1undet rev,ew ,,uegii'ale. While t1h11 forme,, •!I conoerned 

w•tlh the taicang1 ot measurement-s to deUii'te giroup:,.. the 11euer 1!11 canC!ernedl 

with the tunoiional 1im pU c atio11m. In lhi-91 reape,ot Shep a rd de lmea f~eeo 

ba:s,c ctaa::.eo ot ve,1!1sel: tho!!le' witt. a r,estnctea orihce., tho:.e with ,an 

~r,e:1111rtcted 11perture and thol!le w~tft II neck~ The first 1n11mea1 has, an 

orilf1 ce idiame'titll' ~lier lh•n the v ,eS!!!e'I wid1il1~ "flhis 1s reversed ,n the 

:nicona category. The angle o, the tangent at the - uppe-t re11d 1po~nit. 

d1aH11911rdi!rlg lllle II ddttion ot a rw, ~o crit• caL Ne,cked vesfft.a are, 

de!lcnibed •s bein,g in d11ip:endant1 y nrsltiicted. Bash, •~h111p.es, ex,c'h,u:Ung dt'n9 

end !llllpports.. are subdivided by Shepard Into four groop:a: :,impl1e ,. 

com,oosHe. .nuec1,ed •J111d eom~e-x.. 

Whie B•yarct":, (1871) ct11ss.ifh::i•,tion °'' the compte'tei v4u1nl~ iro:m IH'o111 

Hok Thai W ,91!1 ilmpiifttS.StOnr.t'l!ic.. MlloDoMid (1980) adopted an BX1P'Uo1tly 

functional approacti l:i>y «rmphas1slng IM• ,e:tevanoe ot two vlll'iabln. 

•~cemsibiUly •nd 5leb1~ity~ Measu:rea o ,t 1e11oh ere '!IJfflply obh11ned by taking 

the ratm ol ma,dmum, ve!lse'I width to, the whtth at the b•ae. and lttwn co 

the 'W¥dth1 .,. lbe 1,tmw The forrmer re-He ots Ill pot' :!IJ st111himy and 1'H!I 

8eoon,d. the degu,e ot' aeoes!libiM1y to the contentiis. In the ope ot :!!I, 

round=based vel!lael, hie gave the baaal wtdth dimensioni of a ,ne u,vl ot n,e 
~surin9 <DY'Otem1 employed. Macf>on■I. CI "-'l!J ooas.ideredl lhe resuttent 

value!!I iin 'lli~ light o,t comparable c-gurH obtmped1 by Calder (1872) for 

mode:rm venetsi firom Ban Koeng .. Maha:sart11khami 1Pr,ovln0e. He concluded 

ttult 11he groups ot V>IHJ8elS ld~n,tihe-d at !Mon Hok 1h11 w«re p,ob11bly wed 

tar slorage,. '!IIH''Vlmg and1 oook4"g. 

fflE MUL TIV' ARIA TE ANALYSIS OF ROUND- IIASED POTS 

At the commencement of the analy!!U!J ot • the Ban /Ka 01 llWMlrMy 

wues. all compllUe or par-tl11ttv i,eco11111tn,,of,ed v•sseis, werr• in,eai,ured using 

Shepardr·l!I reference points. Th~e we-re then '9Ublf&oted to rmuUivariiUe 

a..-lyste fn order to evahate the po~ble ~ese,n,oe o• dbtHnot tiorms. and 

to mot111 le ,ohangu 11n •onn t!nrough t•e. 

There is an a"emblage ot complete "'e~sets, lrom Ben Ha Dii wt'Mch 

hav,e m comff\-0'1\. a ro'Mufedl b111:se. IF1-,,e rnea:'8Ul'iem@1111ts have bree-n ti!IIJctm on 

nch. S:lnee fhttse conespOi\d to ,each o1"-er .. H ,s poasible to, subject an 
..-es~l:a to the ume 11wu~s, or sla'hisHoal ■n.a,yl!las. Tm opuoni howevet,, 

was nol t■un up l'Jeca~11 • eoftsideration of each ve:IH'I in tun lfieve•led 

th■ t severat specme,09 were clearly di8tiinot trom lhe linAJOJit.y both> tn, 

terma of SMpe. leahn1que of manufacture and :M!lrraic& fNINs'.h m iCo~qDimtlyr 

tll~ havtt ben 11Bs)9ned torm 1numbers •nd are d&l!lertbed b1do,w •Her ·• 

review ot •he g,eat ffllljority of complete, vnsel::,. 

An examination ot theae-,, the de-talledl re~U·s ot which are 'Se't out 

belo1w, •ggested the prnence of four groups~ Hetuly a11a apec~ ha~ie 

some· b'"'c feature~ m commo111r Most 'wntf,e rn111de i1111 three '!ltagen~ Fmst. 

the mower he-mmphere w■a ,.,._de by moutdingi the ot■y ove, m1 e:ll<bting 

aotd-marked pot. The evid&no-e tor th121 teehnlciue 1:11, ole-arly ~l!en iA the· 

pr,ei,enee ot posmve cord rn•rlke, on tne lowe, lh■H ot tine vassel,"!11 intm-,or 

surfaoe. 1ilrle uppe, hemiephere wo:i. then added and1 t inSMd by meams ot1 

the- paddle and 1110'1/il techfil,que. Filn11lly.. lhe rm was p11Jt 11111 pt•ce 111nd 

f Ulished by !llmoothing-. Some vees:,e11i?J were embelll}:,hed w1tlh ,a t l'un applite d 
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The- btmal oou ~rv from Bon rn, Ot 

ltv ,fmger- pinohed and 

!!lb1p, ol c•ay rOUl'\d tl'le uppe,r ~•rt. T't\19 wl!!I u1tua round medaUl.on. Any 

the ends terminate di ., • curve or• r,i two G I se:!I, a , _ In t ,aCI t , ont y one 

1 "xtretfN!lY ire ... 82) 

1«m OI' deoor11hon lby •Polylf'\g oein 1:9 t d dec.ora1hon C1n° • 

ve113et an the ,u~embl1g• n . • whole be•r9 ';~ ,:,.::ufd- rned~. DeteMa on 

There ue alao • few pot11 whic.h were 

--.... ,a.,•·• vel!INLS are ut out below. , 1 fol"ffl!!I and 

., ...... , - -
lbe r•nge o po 

Trhe ffl'IJl',ffSk>n gained 1rom studyli'\g d ,
1 

ed on u,e basts ot 

_ Th1!1Je are e "" TN: Ii t 

me~. as that there 11.rl' lour g,ou__s,9• _ a 
9 

hencel contour. r~ 

me rathff tn1111 ~pe, sance ·•U pot-a have P wng betw~n 27 a:nd 

I ~th a di;ame l ,er ""-' .,.... . . 

two group~. corru,n!le l•rge vn~e s ~ faot t,ha,e t,our 9,pecmen.s ere 

4.4 om. T~ two, are dist.,gui5hed by the hi h nrn. The OU.rd ■n,d 

generally le~, bto1d and haw a pirboul•t:!nca~ vnsets.. the rnaximun 

tourfih groups cont.., mediiUm end small sp a11d 11-u crn. A 

breacnh dimens-omi being rel!l~oUvely 15- 2' . 0 "',taring rim, was nohtd 

tendffloy tor Hr,ly v&9,,9et11 to ha"e taller., more -

dunQg ttws ~tage ot the ~•y~. ._ shape occurred wHh 

Bearr,,g tn mind the possibility that oh•n9ff~•r, 01., t~ ,computer w•s 

t-ime within the pH1<11p■t mortuary perfod at . Betii - In 
8 

perfect snu.tloo. 

••ea to 'SNk eight ctus1er1Si in the a11&embt■9e. ot the lerge ves~ra 

one ooutd ~xpeot 'lhere to be th~ee 
0
~~

1•::nw- three groups Stlould 

ccwtflponding lo mottu■ry phases 1 • 0• 
0
Tit;; 

2 
g,-,oup1S ,are- e>Cpect,ed for 

be Pf"mt tor lt"ae rnectiuM-sazed v,".w\s. n 
1 

, ...... 
98 1

a burials. 

u...... --• ( 11 no•.. because they •rtt not presen 111 t"" -

Lnll -·- I ,.. .... -
- I, - haM 1b gr■ \f\e!I~ 

Mor, ..... ..,~, U11etre are only two ach sm•H vessell!lo ,rom, p -- i 1·1. 

v - ,, 
. . t . - t ,d to ,a&S gn , ... e 

The cl~ter a11aty-sis used, .wu, hen. reQOU, e -

v~t9 to one at e,ght group11. Tne resuth.., det.1.ll.s of wtwch are se~ out 

rn 1ig 5-2 were tat closer to the eJipeot•t•ofi l~n one .could reeonabty 

hope tor. M·orecover. they ■dded lo and refined O.e mo,pt\olog•c.•I 

mp,rn$10n!! bt-efly de~oribed above. 

A 1 the s~ th, • f■otor .11na1y,m w•~· undertaken o-n thf!. same, 

d•t11,. Rle rnue·ts ot the r1ctor an.tysm ere set out graphic.any t•g 5- 1. 

The- 11ti9ht group11 deP'ot~d In that f,lgure by circles are those proposed by 

the ch.mter en■t)'sts. Factor 2 (Y axra) retteots lhe dimenMoR rim height. 

F•ctor 1 reflects, the olfter four dlmensiorrs t■kffl. 

lei us ®"'mence with o'luster~ 1 and 4. These ere tlhe l&rge 

'le-ss@-!9. The .,_ly:sts grouped •ll four e•rly sp:eclffletls toge•tlWr. Those 

from mortuary phase 1b were es.signed to group 7, togetbe, w1lh e 

91)41.C:~ from PhliS@ 1c. Gr-oups • cont11ins only mortuary phase 1c 

specimens. A?I may be seen from hg S-1, lhe dtalrthuHon, ot these two 

,groups ,s relatively dl9crete. It mu9tn' t be overlooked that the swog,,am 

demind&CI ~9ht gtOups of tile data. Oetaliled iinspecUon ot the ,dilnenft,
0

n
9 

In crue~Hon dotts, howev~r.. indicate the reason 1or spUWng the~e terg~ 

veese1.s mto two group~. the early ones have n•rrower opeNng'!I end are 

tatl~r. ThoN in, ~oup l have bn,•der opening~ •nd tend to 1be ~qu■Her~ 

!~e are some hirl1~ th•t there i'!I a cllrono\ogiea1 de-veloprr.e~t between 

ph,■se la and 1b large v1Hs&ti!I ., and II defini1e differenc& !between the 

Phne 11
1 large- \l'esse1111 an.Cl aH tater o~ . 

. lhe fne'di\.wn-stred vesse-ls wete group~d into 1our C'hnters Oig s-1)1 

The t1rs,t group composes only one ape<:lmen (pot no, 2),. It ,oom~ trom. 

bu1•1t n. one O'I lhtt e-arliest WI the site and ta dtstinguis~d bi 

high fl■red 11im Such 1 d 1..... - • - · y a very 

elus,i - . 8, SJ • en erge f■ns also characte,,-,se tbe v~se:ls tn 

er • ■x ,o,f the tm speomens tn thia -

Pbue 1a bur••• contelCts T ,. g,-,ovp come trom modt1ary 

• wo o the balance ue from bu,iat 38., wtuch 
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The bUII IOl po ttery from San Na Ot 

ciorne'5 ttom, the phase 1a,- b inhut ■ce and could ea!l1'ly belong to l■1er 

phase 1a. Pot 28 co"'" from TS our._, 18. The rem■m.ng vnsel denves 

fTom a phase 1c cor.te><t (pot no 82 bur,ai, 29). It i!I ,■Uen to tl\e B•n tul1 

D• tradition lbecauae d w■!I not mould-m■ ,de 1111,d lbearirs red- painted 

decoration.. Petr-09rapn•o analysna RO·W underway !!Should ,ciHit)' whether- or 

"ot tNs venal Is, exotto . 
Cluste-r 3 conta.M tw~lve 3peo-wnens. five ttrom, phase 1b. ~>< rr0-m 

phal!le 1c and one tt•Offl • doubttu'I chro"oiogical proveeuInoe. Relative- to 

o luste, a .. t~e veauls ,are- ~Ughtly smaller overall., but have ,narkedly 

re-duC"ed run hetghil (thn averege i!I 23r8 mm in clu:1ter 8 af'd lA.2 mm in 

ch,15htr 3). 
Clu~ler 5 Is trhe las,t to come r.-om the medjum ~•d ve,sse-1.!I. 11 

,ncludeo 6 V8'!1Se-'I~ from pha1ltt lb and S trom P"ll!le 10 . Ttwr,e 19 thUs no 

otuonotoglcal di.stinoUon between clusters 3 and 5. Bolh include ves-5als 

tro~ pl\&1te~ 1b .arul le. but none trom pt\aSe 1a. T1he ves!lel1' 11'1 cl~ter 5 

are r•ther lerge,, in au dlmen$ions than tho~ in olushtr 3. exoept 1or lhe 

f lffl height whiob was amaHer (a.ver■ge 7.3 mm agaln!lt 15.2 mm),. The 

smaller rol#ld- bued pots were au t>••ce-dl w,thin eluoter 8. All but 1wo 

derive from p 'h.a1te ic contexts. 

The pos3'b.klty that the-se cluster1t of vtt11:11ets. whie-hi are de-rived 

solely from tbe ctunens1on!I taken. are also Ml apart by dt!ltinc·t 

ornameret,11tion must be, oon!lidMed. The 1most c:Ustinotwe su101' ornament ifs 

the appUque bnd 'fou,1d1 on the upper p•rl ot the pot'!I body. Two phase 

ta pols 1na,ve ·such applique otMIYl!eAt (pot n-o!I 3 anc:1 32). 1111 the former. 

the b-and rs completed! 1in 11he torm ot a mectamon wi,htch is paralleled onl)'' 

111 ,pot 108. The lattear ■Cso co~ from • phase 1• con1ex1'- T ·he form ot 

decoration applied to 1pot 1110 32 m ■l:so distinct es ie compr1Be11 • !!ll!l"nr.!I 

of clttaJ" sta~tt'!II no·t ·fo1M1d in lef,er contexts. Twelve of owe 23 pots which 

cornpri!!Mt o l-..sten1 a and 5 hav,e applique b.and:&r which were U'SU■Uy flinger 

pinched. The details ..-e 89 tollowa: 

C lu9.t ,er 
W1I th •PP l I que band 
w• thout eppl i quo band 

5 
8 
3 

• The t ~ gura, h t rti'duoed by one to 8CcotNlt tor an unproVfllanced 

spec i rMn1. 

A ;xi test run oft the!l-e- figures suggests that cluoter S ha'!I 11 

!lign•l•caAHY higher inc•denoe of applique b.and9. ln 1.erma 01 c~onology ,. 

the 1ollownng t .•ots are, rel~v,a-nt! 

Pha11e 
wi th •PP I i1 que band 
,w ~ thou I epp l I que INlnd 

ib 
6 
6 

1e 
8 
5 

Clelirly there i11 no ohange tn the 11101dertQ~ of the appliq,ue b•nd 

with t•rne_ There are four eerly large vesets (ol~1,er 1). One ha91 an 

appUq"e 1banid w,-1ch matches that trorn pot no 3, in that it ends an a 

medallion. T he 1rest have no !!UCh decoratJOnr 
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The buru,il potter y ·rrom 811,.. Na O• 

Only one of the t■rgtt vess1tls ~heh m•ke up clushtr~ • ,and 7 Ma 

•n epplique band (Pot no 5I). u 19 no·ted no.w•ver. that sever-al 

tr ■gmenta_ry speol!rnen.s not .nclude-d an the stat,:stec•I en•l>'~"' do have 

such • deoonuon. Ce-rtaanly such banda '"'e mor• commo11 on the• 

tnedfum sized vessels. eight of· the eleven ftfftaU t,owts tn oluetter 6 ,heve 

ara appUed band. 
Suc'h da~oration •• ttu,s -,countered throughout the mortu,ry 

P~a.. 1bvl there m son,e e\'4de11ce tor • rrtorphotog,0111 change from a 

band wNohr wa~ cut or fabbed 11tter ap,pU011tion. to, one raised end1 

finger- pw10hed. Sfflalter ve-!IMla of torm 3 ,eern to have decorated more 

Often "'-" 1he large o,-s of groUI) 2. wn,le pota in ohmtel' 6 ~ere more 

otten treated 6n tihi!I way than we-re ·thou m ohl!lt-er 9. 

Before turning ro the rare ve-s11el-s which werar not incorporated in 

the laciOf or olwt,er anatyse"L it tis necess•ry to cons~der the 

·est.ablJ91waent of • ,norphotogfcat code to, encomp•s-11 the spe-cm.M first 

descnbed. ~ so ck»ng. it 1s strea-sed tr..t IJ'~re rs no c:omp•rablC! study 

fo, any siffliter assembtage ., ftolortheast Th-,tand. The closest ht that for 

Non Hok Tha lby 8ay•rd (1810. Hts survey howe"'er, w•s ot • pretmin•ry 

and tentat.ve natur• and e-s not su'11cli!,n1ly de1alledl to be ot UH in 

retatin9 ~ Ban tt. Di v.s_sels to Hon Hok Thi! types otht!r then ,n • · 

general way. 
l'he princip-at objeotiYe ot thni rnor,pholo"9ica, study Is to M­

structure in the dttvelopmefl\i of styl~"S with time .. to, 11How us to retate 

different ronns and con.srder pos.5'.ble ,~otions tor each tortn uk-ntified. 

In, ooMequen-oe. n ,s priopoffdl ini1ta11y to subdivide- the vessels on, the 

h9'9 ot Ow pre,ence or absence ot a pe,des1-aUed support. Those 

provt~d With SUCII • base are COMlde'reO tater. 

Having -set •srde ve~sers Whleh, tor one· rn~on or enother. st.-na ou,t 

i<S be-19, unusual. ■ ti round- based pots were sub ,e,cted to mul t,variate 

ctus1er and factor eMlf:.ttt. the rifflpiression beklg that there are three 

forms wwth chronoto9ioal v■,,ants. The f1otlowm9 ,fe>rn)9 •re p,-oposed on 

the basis ot thttse an•I y"Ses. 

FORM 1 

~ ore spbencal YmJ8els wHh a con.s1Fiot1td ormce and eve,ted 

nm. !hey were usuaHy made ,n thrff stag:e,s; moulding the tower h•tt 0 

ti' e.)(rstng cord-marked ves:,et, 1olning libf: upper halt and then ffi inn 

lhe ~rm.. Ve~la . very #I width between 15-25 c-m and rbelween 1' • : J 
cm in heigh I. Whit~ 1he sizar ol thr., torm rem d · an 

m.ortu1ry phHe. there WH, ' cleer ae~eue mU:.e :t:; •:r:ugh~u• ~ 
tme. The otuste-r 8Nily9rS haa ro o d - g o he- nm w,th 

VtrHel:s ·(fig S.-2). rn ·~ pre-,enf sr.t: ~, f.out gr~up,a tOf' th_m ~le of 

advoc■.htd rather ll!l1n too much 'S- tlttinour kno~edge. con.serv•tr,m te 

CoMarquenny~ three au.bfor,- _ P 9 Into d1trerent ~b-groups.. 

... ~ ate propoaed~ 

F•OAM 
1A: ve:ssel11, l - 6. 18. 25., 26~ 32, 36 anc, 62. 

(figs 5- 3, 4) 

T1'lii, ~bl0tm mctudes Vt!1!1se,b, 11n clusters 2 an,a e. These are 
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The buria l o o ttery Cro m Ban N a o, 

d•sOngUl-9hed by re!teh\rely tau and PfOAOWICed rk'n"S. All but lhree belong 
to the eartmst ot the three mortvuy 1phasn. Tw,o ·Of the remalncUtr are 
very early m phan.e 1b 1t not ffoffl pha9e 1a Us.elf. Ttle ·third :,tend:) ou• 
as un&mUal on two grounds; it 1111 not mould made., and wa.11 decorated wHh 
red pamt o" the rim al'ICI along the 11.1pper part of the body. It the 
analysi-9, ot the ,clay ~ed :sugge!lt!I • 1weigni source f .or this vewael, H 
wouh3 be remove-Cl ffom thr:a grot1p. 

(Hg!I 5 - 5 .. 8) 

TNs suoro,m oio'lud·es au ve-asels l0-cated in cluater 3. Tlhne heve in 
OOfflO\Oni • Sfflialler rim the_n in c •luster 8 and •1 spbe,1oal, oord- m•rked 
body. All bul three o .f the vesaelt1 wMe det,inltely moulo- mede. One of the 
1rema1nd:er was too tregmentery to lnd4ca·te the manureottarlng te,ohnique_ 
S,:>eotmens 83 and 18• have no• evjdenoe tor moulding. They are also 
unusual mi that the application ot' the oor,o-ma,-.s. ·was ,careru••Y ... dertaken 
n ·• neauly vMtical diree>tion. A det•rl•d ■nalyaia of the ol•Y u!led may 
revea·l that the:se ves-sel~ we-Jo ,iffipott,ed to 18■n 1Na Di. 

Form 1C: vessels 8. 7. 11. 12. 1'3. Ur 18,. 21. 23. 28. 29 ..-di 98. 

Utg~ 6- T. 8. 9) 

These vessels c·ome •rom ,nortua.ry phases 1b and o. T1he rm ~ 
now much n1du·cted compared wUh 1a Bid 1b lomm. All were 1mould- made-

FOAM 2: ve-ssel!I u. 1,9., 20, 22. 2,1 .. 30 .. 311. :u. 85 and 133. 

This f 'o,m 111oludes ell the smilll round based bowl11 with • st19htly 
cons,noted opl!hing apd l!!lmilll. everied nm. AH bul one vasael we-re 
mould:-m.de. The exception is no es whioh,. Like no·l!i 83 and 8'4. beats 
oaretuuy epplied ver*i.oel cmd-markN'lg. T~ ma)(iifnUm wtdtn ot vessels in 
this group v•rie!I between 12 and 1_. cm and tfte ·m111dmum height varies 
between 10 and 131 cm~ 

FORM 3: vee,-5ela 107. 108., 110 end 1111. 

(t1gl!!I 6-13. 114) 

The foUT vmn,els In thu1 group (olu'!lter 1) are ••• der,tved from the 
mortuary phal!!le 1• to 11b co,ntexts et Ban 1Na Dt. The!le are IHge,. deep 
bodied poh1 b -etwtt1tn 28 end 38 cm bro•d and 21-38 om taH. Three were 
molllld-made. All have lh1rge.. =,harply ev,erledl rims. One con,tametd tile 
,interred remain.!I o ,f ■n in1 ■nt ,(pot ,no 107, morh,1,1u,y phase 1b)i. 
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Tht buraal oo ttot v 'trom 86n Na o, 

F ORM • : VH"Se., IS7 - 60. 78- 83 .. 108. 1112'. 120. 12 1. 12 .. ano 130. 

(hg9 5-15 to 21) 

This torm comprIha all ve,a11tth11 m o luatus 4 .and T. lhe~e ue lar9@. 
OV01d, <:Orrd,'-imlltked vnse'l!S. The, brHdlh v11u·itn1 lbetwe1rn 28- '5 om and the 
height trom 25- 37 cm. AU were mould-macte. Again.. at could be argued 
ltwit ·we !Shoul.d def!ne- two ~ubyoup9 b•:i,ed on e.ach olustttr. Gaven the 
~lah1ies ltn eh,onolo91<:1l ,~ontexh,, for the~ 0-h1~ten1., md Uwi !!liln1lar 
•~. firllSh and 1manutacturing techNQ;uea involved., It ~e-em"S It preaerit1 
~CQHfy to ,,pt.t 1he vnse~s 1nto two l!-lllbgroups. A large sample 
t\owever . coU\d well ht■ d to the est•bU!lhment of more than one 9"0UP lo 
il!'nC.omp•ss the-,e l• flge 1m1d- h1te phase 1 mortuary vesDeht,. 

OTIER ROUND-BASED VESSELS 

Sev,era~ v~ls went not noiuded m 'ttie i,amp\e sub~cted lo 
ml!IWv•riate 1"'-IYsis be,~,u~ they at,1t ole11rly diatinOI' apd c.n re11diity be 
u .crib-e d to, a c,arOcutar torll'lr •~ tollowa: 

FOHN 5: vnseLs 81 ~d 15 (Ill g 5- 211) 

These two YeaMla come trom graves 35 ind 12 rnpectively 
(morh11t.ry pha.91!:!1 ·tc andl 1b). niey •re e,x tremety thin.. almos1 sphetrlo•l In 
wpe andl ci'ecorated with red paint over mo-sl ot the body. Each bu 
tttree oonc;en;lric painted Unn •1 and jua.t b-elow the body-neck junction. 
The ,edge o1 the rim i9 also painted red. fll'l,ey •re qu1te 1distmct trom tt.. 
Ban N• I» earthenware vn5ttls bel,ong~9 to torffl9 1- '4. 

FORM S-: vessels '87 ~ 91 and 109 ,Uig 5-22) 

There ere three vea9els which, be-ar H'9 distincti ve '",Orn Keeo'" :11tyte 
O'I deco,ation. These come tro,n greveo 18 (rno,tuary fPh!lw 1c). 21 
(monuary PNM 1bl' af\d scwa,e Ft l evel 1 Ohe eqi.lil\talen;t of ,morluaty 
phase 1c). The vessels are large (O'le widlh varyng between ,1- as, cm). 
and !lharpty catinated. For ve-s.se:ts of sucn aize* they are 1hin-waUed ( o:. 
A mm). The Om Kaeo decor-alive: Btyllt involve-s tirst cord-:mar~1,9 the 
vesselr thet,I, mei,mg dl!tcorative dmgns whii<:h are infitled wH,h ried painit.. 
A.t Safi ChiiLng. ·t~ style beton.gs to early pffiod d,. and occYfflltd at about 
ttie same period as t:he f irst evtdenoe 1or iron 1nd the domestic wat:er 
buUato. All tlilrn vl':D&\8 et Bit'! M• Di he-ar .,. ldentloel patte-rn compriSing 
llW'ff par11Llel bandl!II which dl!'Scnbe a Uowil\g 111tries ,o1 cutvel!I on the 
"Pll)et part ot e■,ch ves~el. A 'll'!ree-dnne-.Mionl.\ e-Uect ,~ crea1e,d by 
turning each bend "'to hfo .. ■nd vfce- v ,e-rs.. •t thllt head of HCh curve. 

FOAM 7: Ves!!el 98 W g 6-23) 

T'Ns pot us very similar "'' ~:z:e and sll1pe lo those belonging to 'tor-"' 8, 
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The buria l 100Uerv fron, Ban, Na D1 

e,xcep't ih■ t H i-s cord- meif'ked all over, U "11■9 not rurlhH incised and 
paint,ed. H come-s f•om bur.ial 35 (mortuary phase 10).. 

FORM a: ves!lel 131 (bunal 48,, mortuary p'ha!le 1c) 

Only • b ody t,a,gment of tN& v ,ea!lel wa!II found, but Its contourr 
tiNsh and Pt' esenc,e ot· "'Om Kee-o" decor■ tlon In one c-of'ner au rec all the 
large,. 1111'\arp&y catinaled vesseh1 found in 1d contexl'!!!I •• Ban Chiang. 

FORM Q; veeeln B1 - 8'tr 93, t19 and 1,40. Oig9 5 - 23,. 24) 

This gr,ou-p COm'SKr.M9 miatalure vessels witft ■ -apherical !Shaper constr,loted 
neok and everted fim_ Most have • 1Jmoothed exterJor finish with no 
kacee ot ,al\y furthell' decor•Uon. One however (pol no 80). w•s painted 
on 1be exleraor __,,,h • red allp. Ho, 119 121 placed .-. lhiS g,oup, only 
because of •,ts sin. H Is distinguished by Its tiny saze i(.4.5 cm at Us 
w1desO and the crudeness •OI iits manuteoturw.g teohlMqve~ It look-a like • 
chtlct"s t1ral enort at pothtry_ These seven vesnl11 oome ffom mortuary 
phases 1b- Q_ Ther,e ia, in ■ dctmon,. one sp&ciffl.en (pot no 1~0) fro"' leve• 
7. The baHl lh&H w&!I moulded, and then three coila we,e aefd'ed. U ls 
extremely crude in ~~ tto atlempl was made to smooth over the coll:,. 
once put in place. 

FORM 10: VU.Ml 99, burial 18, fflOf'tuary pha!le tc::-. (fig 5-25) 

This is alao • smell VHlHll. but is disbn~d from those 
eompl'e,Ang torm 8 beca~e U Is o,,e-n in fo,m, and hae • rather car••uuy 
cord-m11rked extedOf surfeoe,. It olosely resembles pots 85 Mid 88 (torm 
15 .. below) .. except ih•I It leeks a pedestal. 

FORM 11::: ve!l!lel 125, aquar-e F8, leve\ 1, feature I. (tig 5,- 25) 

Thm vessel Iha.a • sptte,tcel Shape,. oOfts.tr•cted neck and sharply 
eve-rted rim. The in,ler,lo, anel ctll(ter1lor su,.taon 'beer 1mafik& made by ■ 
smoothing inwttument. H dates, to the equivalent of mortuary pha,se lo. 

1FORM 12: ve9sel 1122,. bu:tllid 11,., mor-tuary phase- le.. Oig 5 - 25) 

This vnse:I m Wlique 1n the mortu.ary complex at &an Na Di~ H ha9I 
■ tlat b.ase .. and str■1ght. ,out'#ilit'd slop.,.g ••H~ 11111d an micur.ted rim. the 
1txter1,or sur•ace 1m badly 1pHteo1. so •t 15 not po~~ble to deacribe the 
ori9ine\ surtec~ flfli!III. 

FOAM 19: VtnJIIHt'I 121., burial 18. mortuary phase 1c. (f~g 5- 25) 
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Tne b"riet pot tery lrom &an N1 o, 

T~ veSM1 m shaped like • shallow dist\. bvt could conom'lebty 

have lbe.n • lid. Its ma•rmvm width is 32 om. l>Ut it onty stan• 8 offl 

high. The 'SUf'f•ce wu smoothe11. 

THE MUt TIVAAt.AlE ANAi!. VSIS. OF rne PEDESTALLED VESSELS 

AU but three ot the 28 eornptete pedotalted lfefl.Bls were sub,eoted 

to thra■ multiV•ri•te anaty1es. The three ~uvng pots were e:xotuded 

beo8U!I~ I.heir rim 211\epe llf•s sutfic,ently eornptex t,o 8J!CO.h,lele t.cing 

l'M-UW'en,ents which ■re matobed on ffie other specimens. 1'lwM VHMla 

( pot nos ,2, 123 and 12.a) •re also ctea, ty d tttel'e11t in ehaptt from •tt 

other-. There are two prinoip•l reason, why these s.tatiaticel maniput•tlons 

were undertaken. A =-n,pl• ifflpre~stonistic .-ev1BW ot H,e sample sugge~ted 

the prneno• of • nun,,t,er of sub-fot-n1s. b•sed both on Nit end Sh•P•~ It 

wes .tett dnii"abte to test wt,elfter mun.variate •naty-ses oonHnned 1Mlch 

1lmpresaions. Secondly,. given thtt t,iffle sp•~ during wNch 1heM vew\s 

were l"ned~.. It wu feU ne~ary to dete<mlne whether oJ\af\ges in ahepe 

cortel•ftr with the p..sege ot f#ne. 

At the outset .. it WP ,.11 that the pOl9 In U-.e SIIDple f•H NitO 

ttw" grotJpe. The fi.rst is e:Pily reoogniNd u comprffling SIMll veasel~ 

witll ■ ,1m, llid atemmed 1ped~tat. The larger veanla were subdivided lir,at 

into those with an ope.-., « constricted orUie-e 11t•nding on • broad rather 

5hort 'Pede.tar. These contr•!lted with • · group 1in wtwoh the oriftoe was 

no,1t_.g1.- conslrioted., afid the ,unoUon between U11e padesta·e •nd the 

cont~r, retatlvety sten-der. 

The- resotts ot • r•otot anelysis rln t•ot,. contirrnec:t thne 

11npr..,.ns. 90 . .411 ot lhe variations In queation derives from the firs.t 

hro factors.. The d~Ontl contr,buting to the two taofor/9 ate u 

loUow:a; 

TA8lE 5-2· 

81n Na o.: factor scores for the analysis o f pe,destalled ves!Hsls 

Fector 1 Fect,o, 2 

1. R tm di ane t er 0. 383 0 . 831 

2 . Mudnun 11th:Hh of body o.es, o.«--4 

a. Tot-11t body he 'i> ght 0 . 983 0 .088 

.... o t.,.ter et base 0 . 880 c> .~~s 

5. 0 1' 11'Mter ■ t toot-t>oay 1unctton 0 . U8 0. 824 

18 . Foot he ight 10 . 913 0.270 
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The bur 1a1 pottery from ean Na o, 

Clear,y the rtm d11rneter and d~IJIC1m- at the toot- body 1unct1on 
co11tn'bute mo:!U lo the -.;etue, o:bteined l',or tactor 2. IFac1or 1 reftieclo the 
other dtnen~iom,i 2,. 3., " ttnO 16 above. The value:9 o,t theoe U1 otors ,or 
lndiv•dual pots i!U'e set out 1n f•g 6,-28, in wJltch t.,_e x - innl!I ,g,ve-5 vetu1t~ 
for F ac lor 1 11rul t~ Y 11x1,i 1or Factor 2. Eaoh ve:sse-• 11, gw1tn • :i,ymbo l 
depending on Whether i i cornecs 'from pt'l•se 11ii, bi or c. The him vcssel'!9 
<no~ 5.2., 59) wilh Nghe-, values 011 the Y &x1a are the earlles1 recovere-«:li. 
and t1111v,e the broad pedel!ltal and unteahiated Form referred to above. 
The three a,pecme-ns to the bottom Lett (84 - 86) .are the mnature ve!!!lcln. 
Nurnbeta S0-<49 11re tntermecfiate behween those wi,lh rel!ltt,oted and 
unrntJla1.-d orH..c1el\ll. One come!I trom bu,11t 36. lhe ot~r wag probebly 
■IIBOOllted wlth that bunal. SIJ'aUgr•pNo■lly, bu-r-UIII 38 lle:5 ,t the 1Pt'las&-
11 ■,-1b lntert■ ce., and hes oonse,-rtttatlvely been 8:lllefibecl to •pt,.a~e 1b. 

1'hi rem&lnlng vesuu, •flp"9ar to 'laU inlo two ot three g,-,011pn 
dependl!'\9' on fhie, dlB'grtte- ot di9orll!",n•Hon emp1.oyed. Thm aitulil11on t!II be'!II 
Be-en• by comp&rllng1 tig11 5- 2e ,1"d ,5,..21. The for,mer se,t!I out a ,.et o l 
rtt,a1ionsh•ps whioh reuU from, • otustet ana'Eyslis.. The co her ~no e ot 11"~ 
group comprising Yeesets ""• .n end .ee Is oleu. 1itN9 group i'!I also =ieen 
oleariy 11ft ti9 6- 28 .. wblch 111et!I out g,■pMcaHy 'I.he· resuUs o,1 • Uclor­
•---lysi9. TMu tlW1H ve'!lllel!I 11re ot • me in,t1trmedl•te lbe twe~n the 
ml!rllature:s and '0. rll'9t of the sample. AU thrH oome ,,om 1moduary 
s,N!Je 1c gr■vfl., two from the double bur-,al (B.10,-11) •nd1 1'M othu 1rom 
tbe ,.dlj■cen,t buliilll ( 8.48). 

Turning again to, fitg 5-28. 1lt is possible that ve-aule 31 •nd 5.& IIU! 
dbliincti;vely ditter1tnt bom the 12 pot!!! lo the leH o'I them. The)' ffe 11\:110 
pefflpher■l to the luger group. ln11pectio:n of the v1u11Yla H\em,alves 
sugge9t,. that they are se1 apan beo■use of the 'Shapl!I o1 the JHsdeat11l. 
~e are dll!ltinct.vecly dl11wen1 from the 1:2 pots to the 11e11 ot them. 
They are p■rfi cul■rly taU. _,,.~ • ,-arirow polri!it ot junction with the body 
-"d relatively bro■d ba!Ht. One ,belong5 10 phase 1b. the other to ph,l!le 
1c. A 1,arger ump'ht wo111,d allow the po!l!dblUty that the-9e two !lpectlmen!!I 
r~present • dmtim:t g,-oup~ At pr-eHn1. ,g1ven1 the sm•tt ll'WUfflber ,o1 1wo. it 19 

telt mo.-. ■ppr,op!flli■te, lo 11wgn them to the group eorn~g ~e 1b 
Mld le ,,.,9. \rfU11$fJits. 

There ue tiWt'-O ·further vea!M!l!!i from ehe major -,uriel comple,ce-s ■ t 
R■n NII Di, both bmg clearly dii,lflno1 to h:rm, of sh•pe. nn•st\ and StZe. 
l"he Ut"St 111 pot no 82. For all hte'.nt!I •nd 1purpons.. tNs vessel ws akllr\ to 
torm 2 Cffie- medit:.un sized bowt., ~e abo,ve>~ excepl 1Mt ~it hu been 
provlded with • pederst■IA Thi!I pot w~ p,ob11bly INCII on a, moutel and 
was Hnlsned with ii c(Mrd1 wrapped peddle. A nan,ow 1b,and ,ot clay wn 
then eppUed 1round the upptn part of the body to torm an •ppllque band. 

"fhe second '-lliqU!l!I to,m !hi pol no 12&. H comprtse • ,m.att 
cord-marked 1t,owl ,on top of • pede-9t1il~ The ,bowi ha"S • sbuply eve-rte,d 
rilll:. and the loililler haU was made on • moul4. llne porUon et>ov,e •he l'l"lld 
point was •H•oheCI •Her r,tt_moval 1rom, the mould. T.,.:t ve."el oome~ from 
bur,el 60 Cmor1uaty phne tb). 

There· ia one fur1her form 01 pectesla'Ued vu:HI (pot no 1123). It 
co~ lrom • l"°ve1 8 contex1 •nd does not belong 10 tt'le l'I\Or1uary 
■!lsttmblage de,cr•bed above. 1hls vessel •• maUottnedl, haYfng an irregU'ta, 
junction bel,.een 1he, body and the rm. The pedcista\ 11l~U hH not 
survJved. The pot S\811 a plmn. '!lmoothe d eideriOT. 
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The b1.1r1,u pottery from Ban Ne 0• 

on the bnb. ot these murbvarlllle enalyse-a, pede-s.teUed ve"'8ts have, 

been l!!Nbdivided iirl,to the toltowing torrM-

Thi~ cl.EIS has the cf'ler.a.cien~tic ot a bto■d ,unction b~twee11 body 

and peon.tat. n. orUioe ot vessel 52 rs opi!n but In the t"-ree ottrer 

specinffis II d sligtd~y ctoaed. \/e99et 52 ••it ent~r9'y mould-;rnade apart 

1Tom tbe pecdest•l ~tseU. Number9 39P -48 and 59 were atso mout,ftd,. but 

the ilftward1 c.urvl!\g up,:,er portion ,o, the bod)' "'•s. In each c■ae. • dded 

after moutda,g -.s com'Plete,. The!M! vessets b"ong ta motluaty pha11e la 

end very e■rty phes11 1b. The eldtlf'tor !J;Uf'fac,e ot the body waa 

,cord-marked. and the pe0e'911la •re smoothed Inside end out. 

FOfl.M 1:"8: Vtlfl1tl~ 37. 38. ,U, .f2 .. 43, 45, l8, .f8., 50. 

51r s.c .. 5.S•. !ie.. and 71 (1,p 5-28 to 34) 

These ~ls were al!lo mou•d-mede. The tower exhtrlor put of the 

m-oulded1 portiOA -11-9 'Shape-d with a o.ord-wt,appe-d p1,d(9'e~ The added parl,. 

lho1Wever. n-arikedly te1tlchrd the< cwmce Size. Ttwe pec.tes.tat■ themselves 

•et,e in genet,1l taUer Al'\d, ta, more w~ted thin in the form, 1~A 

ex■mpt,,~. Form lit8 °'"se•~ were t11>und in morh;ery phases 1b-c. 

FORM 14C: v 'e&UL9' H .. ,1 and t8 Ulg S-3-4) 

The9e thr,ee pede-stellttd, v~_sels l!ltand •out e!I being !lfflelle, tha11 the 

form 1(8 vc1riant. Ag&ll'I. the body-bases were moutd- mader an.Cl the 

pede-tU,ts •ndl upper 1parts ot the !bodies W1tfe added later. The exter•« 

o•rt of the, body in pot "o, 47 ta comple,tely o,ord-marked. "The other-s 

were smoolf\ed on the upt>et parct of the body ■Uho111gh the cord-miuke. ate 

stlO vrs,bl1t m pla,ces 1here. 

IFOAM 15: Yn-sel'5 84, 85, ,and 88 (Ug 5- 35) 

Form 15 eomJ)rise~ U,e lhne ffllfifehne pedestalled v ,fttf!Htl~i These 

have II body With genet•Uy ver-t,oel cord- marlung,, ""•U-,s.temmed pedestats 

and e-vertect 'rffl «udlt\y or e"en o,rete!l!ll)t teshloned.. There ~ no 

evidence to sug9"t 1ha,t any wa'ii made on a 1m0-ur,e1. AU thr" come 1rom 

mortuary ph•~ 1c bur.al~ 

FORM 18: vesse-l 128 (fig 5- 88) 

Thm untque vesset 1s retat,-,;e-ty ernaU. The tower holf ol the bod)' 

wa'd mould- mede •nd the exte--rior cord-m1rked. The, upper put o, the 

body was a',ao eotd- marked, but 'then smoothed so that only t,re,ces ol •t 

remam. Tihe ped1t11t1l/body lunc1,on is thin and the pedest.81 OSltU. 

mark·•dty con,ve>e. 
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The burial po llcry 1ro m 8 en Ne o~ 

FORM n: vesse\ 92 m9 s - 35) 

Tnts cur,ioU!I vessel i:9 9heped and construoted like pois o1 torm 1 

e,c:cept tl\llt n ha!I a prede-shll . Untorh.1n•tely the !!lupport 19 bro'ken .. and 
iih tOffll cannot be determir'M',d. 

FORM 1 a: Ve99el 1128 U•g 6-38) 

T.-.e h19t 'looted form does not ,e1euve 1r ,om the t,114""!!1 .,rmc1pal 

,nor1uar)I' ool'text, but '!lille::t, found In 1level B. hi 15_h•pe. 1t is Q,Uiht d~tinoC 
rrom •II other pedestalled •Ofma etthoU,g._ 11'\e' support 11.ae-U is 
rr•gme,n*MY· It Nill a plan, ,globular body, and ■ um Which naes vet1•01Uy 

from it. 

FOAM:S 18-2'1: vessels 113- 117 ,Uigs 37-A1) 

.AU three ot these ratfflS come trom the mor-tuary pha:9,e 2 bur111ll!I. 
They contained lhe remains or inf■nts, and ,each rorffl oomPfiS:n 11 
wide- bellied vno.e\ wUh the com,trioteel opening .. ,ev,erhd rim 11nd • ti1led 
tid. In tenns ot manutacturing t ,ecnniqdfli and febfac. they rrepntsent • 
dls,Unct tradiiltal\ ff0ffl 1tll the ve1u1els horn mortuary ptla!leis 1a- o. 

ACCESSIBILITY AND ST ASILlf Y 

~ analySts PfO ceeded .-nth • eonllilkT■Uon ot • ccessibili1y •nc:I 
11taD1uty. St,abmty re•teots the rat•o o1 the pot'a suppor t to Us ma,idrr"'-'ffl 
width. 1'he Yahtes tor u,ese ret•os ter eiaah complete pot have bl!'tm 
calculated and are ploUed "' f ig, 6 - 42 and ~3'.. Flgu..re 5-.42: ,s concerned 
w~th pots which havJn9 r,ound beses •. ere by themuhea extremely ucn,table. 
ill should nevett Mless be strHsed the I the modern Thai v,Uager, who 
todey UMJs unll&rly shaped vessels. would "ot regard them a.s un-stab\e­
Thu!i., 1he 1modern1 large rou-J'\d t>•,.eiei water Jar Is set down on. a tope baw. 
8etng thndl>le and ther eto,e more restst,en~ to e,ocutenlal lk1110~" lhe base 
makes suotl vessels ex1-retnelY sta1bte. A.gain,. 1round- beaed cooldng vessels 
aa-e balanced on metal &upports or oven II r ing, of stones ,In the hearth and 
are the.re fore 1untike\y to tip. 

ff• dr3ttibulion 01 the "'iU■biUty.. index in ri9 6- •3: sugge.st:!!I the 
preseoce or three clus1era~ In tacl, l!Hnce the m1tthoO o,f ,olbtUfllil\g lhi:!!I. 

value is to divide en efib1trary t i gure- of 1.0 em by the vesseb m•Kilnum 
••i dthi,, the thnte ctu.9trer9, ani di!ltingushed by s,~e rather than d,ne,ences, 
in s1abiEHy~ 

The v~sets v•r-y Uttle in 'le-,ms o t ,•ocer,Slbility6 They ant wHhou t 
exc,ept1on dte,tlng\Ji~eel lb)' a c to,aed1 mouth , el aitive t,o 1he ma>eum.m'l 
diameter of' 1ne boily. 

Valu&a for tht!! ves:!let~ w'i.th pedntaUied, bases ,ar e ~et out In fig 

5- ~ - There e a t-4r degree ot v•r•ation in h!rml!I, o't aocessibJt.4t)t'. though 
au could be des,orWbed as being very stable. l'hei variation in aooeeislblllty 
i!I, on bpectloni. • 1retlrect1on of chronologic,al o:nange. Early gobl.ttt& were 
ret•tively open v,essels. o~ broed beses. later ones h•d a con-91lricte d 
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Tl\~ b Y r••• po U ~ry rro m San Na o, 

1unct,on between b•~ •nd body. and ■n ln0u..-v1119 rrim whecrh rnll'•Olad 

acc .. ::,i. 
MacDon■ld (1880) n,a_s sugg1tsted that degrees of 111ccess1bi1Jty and 

i,fability retie-at the U9e to which vff.!M!l tiarnm wer-e put. Taken lo 

e'.l(tr~,ne9* ,on1t does not store- ,neat in a mllk 1bottl~ ot watttr on • plate. 

C■lder- (191'2) ha'!!, desc-rlbed ves:sel tr-se i,i the- Thai villege on Ban ,l(hoen9. 

H ;s imi,Of'"tant lo note th• t many ve:,se,l!!I have bot.,. JWimary •nd 

!H!cond_a,y functions. Al!I me9ht be exp11cted however, U'lle ma1ot1ty of form-s 

ara concc,ne·dl with eoo~g.. atorJn-g and nerving. Two of the most 

wicht1tpread fonns ournmUy seen an modern 'li llagtm tnrough01:.1I the Ban Na 

Of are•.. .-re- the l■t9• water !!ltorage· jat •11d Che !!lmaller row,,dr-baaed 

ve~a used for- oooldng raoe or- sph,ed rneatl!I. n 1-5 int11rrntang that the 

dilnen:9lon:11 aQcl shape of the tanner matcb those t 'or the vessel9 ol' form • ­

The dima:nslon-9 a,,d aha~s or fo,-m T atso oonfOTtn w~th lhe modern 

cooft«li9 vn~•- TIie pos!!libility that tney wete- ,n fact u:,e-d' eor oooki119 

is 1s-app,o,htd I>)" the reeovet'y trom 11'\e complete vessetsr ot the r-,em.a1n~ 

of small lf!lh DOM.. ·rr-egment• of r-ice end In one case, ltie enti1e foreUmb 

ot ·• )'04M"!g p,g. Ho ve~9 ot form t.eA or B have been Hoovered 

undamaged. so It rs not po~srbht to eval~te- 1M contents of sucti 

vessels,. it ■RY.. •t the 'lime of buri.1t. The form 1' v~ssels ■re not 

maitctwd in 'UHt modern co111·t.xf9_ These vnae1, wert1 m•de tor s~ablHty. 

Two pos,jt,rle usn were the serving or toad or of liquids. 

MANUFACTUAJNG TEC 1~NQUE 

The rnarjorUy of the mortua,y vessels were 1made In three :,ta gn, 

Frrstly, the b,a,,al hefllt5phere w■!I shaped on • mould. TIile- mould H-s.U 

.-9-9 c'lear-ly an existmg. c-ord-fflarked ves-sel bec■we tlte 1inle-rior bore 

positive cord-mAtr ks wNoh ooutd ont y hiwe b-t!enr ,obhJined by beating the 

~oft clay over an e-)(isthtg cord- marked veesel. The· MtNsptten, o1' olay 

wa,s, lhen cut from the mould. ln the cas~ of r~rms 1,. 2r 9 and ,. lhe 

upper 1part wa:,, then actded,. and :,h8Jped ""ill, • oo.-d-wrapped peddle and 

clay ■n,v,L. SevM"al such ar:wfts ha\fe been reeoveredl tr-,om Ban Na 10I .. and 

their 'Shape p■u1Heli, those stm ,n use in the ■rea. The f ,nel stage in the 

manufactuH ot form~ 1- ,. was the addiUon of the rilm, wt-Noh was put in 

place over the cord lmpr-essed upper per-t ot tne- vessel and smoothed. 

P•intng on ~ucl'\ mo~ded ves_sela •s peve-, toU111dL The pr,ncipal sur-«aoe 

embelOshment takes the •orm of cord ifflp,-e,i,i,ioM. CertaiP torm 1, 2.. 3 

and 4 v ,esM-1111 we,ie ■'ISO decota,ted -,ith, anr apptied b-and o• ,c'lay which WP 

itself fringer-plnched or stashed at regular antetvals with • -.arp imptemet1L 

T'heM apptled b■fids were MYer ptaced aontinuou~Ey round the vnset. 

Each end was ysuaUy cwved to totm what ,Gorman and Charoenwongu 

calfe-d the "'eutvUine.er erp,pUque• =,lyle at Ban Crhienrg. In two oa~es 

ho,11u!'v,et~ the end point formed an oval medamon. Such appll~ue l),ands 

we-,e found on some but not •II, ,pots ot fo,m11 1 .. 2 .. 3 and ,. 

In the 01■M ot the pede:,telie-d ve9"9els., ehe b•~•l rnemisphtne ••s 

Ukewise mo1dd-m•de. rhe upper POftron and the pede:,rt•I. were tMn edded., 

The upper- part o,f the V'e-sset and the pedestal were usually ~moothed 

inside and out., white the lower hem4sphen~ was cord-,m,wessed •. 

- 304 -



The b•.me,L pottet y ,, om a 1n Na o, 

There .all'e some e,)(cephon:!I to t~M g"'eral 1prmcrp'le!!1 of moulding 

toUowed by shapang with the paddlll' and enYill. Some- f«m 11 "~aels 

appear to n.ave been Shaped enbnrly wm, the 
1
paddle •nd anvil. In cert■I"' 

veoset11., lhe p■Hetn of posUrve cord-imp,e!!lsions formed du,-ing U-.e 

mouldlP9 ptoceis, 121 cte.arty vi9ible. Now, since 11■ 0-h mould bore a unique 

paUeff'I of cord impressions, an analysis ot !Mze and ,moulel p■Uern aliows 

the anvH1tigator to 1ingerprlnt individual VnNls b• ck to the :1ame mouh1. 

The po:as(bHHy thua exists tor the recognition of r-eletiomlhtps between 

speomo gr•,vu. Thua., H m,1ght ht? the- case that ve-"S1Set:11 tr-om mdiv•owd 

pottlrrs ar,e re1111r-Joted to oerlain autas ot U\11! cemetery. nus !!IH~tion 

would etr.ng1hen the ptopoa.Uon that eaott, are■ oontein111 11'\e bodies rrom 

IMfflb&rs of • parUcul■r uneage. On 'l'he other hand!., ffie p'esen,oe of 

vessels from the same 1mould 11n different •real! ot • ,ce,n-ele,ry .. would 

•uppo1e H',. n,otion th■ t U-.re were 9p~oJ•Use-d potters who, su:ppUe,d the 

oo-mmunlty as1 • wtiole. 
.. The mortuat-y sample • t I8an N■ OJ is unfot1,un11tety Coo 111m■U to 

lnvnt►g■te thne fas<>ln•Un9 •r•e-•s further. Edenai,,.e exc■vat10111a would 

lllllfely make availabee Uw nece.Hry d■t• for the e,)(plor■ tion o• such 

d•elll!I 01 such ,s.oolal variables. 
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The t,unel pottery ,,,om ean Na D• 

T.A!BLE l~,-3 

-nie dimefll!liom1 ot the eoftlp'lete potl!I 
t,om Ban Ha Di 

Pol fl',rov. t,t,fl. R im 10,1 . RI~ Rim ..-,c. 1811' . 
( cm) Kt • (mn) bod)' (an) 

Mo. fha,se (an) Die. 

JUM1• 
1 l4l. 8.22 1• 14 . ·0 11.0 30.0 117+0 

2 RI 8 . .U 1• 21.0 18.0 38.01 20.0 

31 ,A1 8.U 1,. 19.0 13.0 30.0 11.0 

4 113 8.28 1• 18.0 18.0 22.0 19.0 

5 NI 8.28 1• 1e.o 12. 10 :ze.o 1T .0 

18 Fl 8.38 1b 18.0 16, .• 0 22.0 21.0 

25 FS BTS.21 1• 11.01 u.o 23.0 17 . 0 

28 F6 BTS.18 n, 18.0 H.0 23.01 118.0 

32 A2/3 L.,I 18 •. 0 15.0 24.01 u.o 
'35 fB 8.38 1b 21.0 18.0 19.0 23.0 

e2 M 8 . 29 1o 1a.o 15.0, 20.0 1,.0 

1 21)1 F8 '8 . ,tO 1• 
19.0 

fUM 1-, 
8 IF8 B .. U 1b 1:8.0 1•.o 1.2.0 18.0 

8· Rl IB.38 1b 115 .• 0 12.0 18 .0 U . 10 

10 Fl 18,.31 1b 17 . 0 u..o 19.0 18.,0 

1& IFe B.38 1b 20.0 16.0 16.O 17. 0 

27 1~151 Bl'S. 16 1b 11.0 14.0 10.0, 201.0 

33 JJ:l. t..5 15 •. 0 113.0 16.0 11.0 

83 M 8.29, 10 19.01 15.01 18.0 19.0 

84, M 8. '&0 1b H .. O 13.0 18.0 15.0 

100 M 8.20 1c 18,. 0 1,.0 15.0 13.0 

101! F6 1BT6.3 1c 1'8.0 1s.,o 111.0 11.0· 

102 F6 1Bl'6.12 1c u.o 12.0 13.0 19.0 
105 AS L. 7 18.0 1~ .. o 1 .. . 0 18.0 

F(IM 1c 
B A1 8 . 14 1b 117.0 1&.0 .£ .0 20.0· 
T A.1 8.11' 1b 11.01 16.0 6 .• 0 19.0 

11 A1 8.15 1Ib 18.0 16.0 10~,o 19.0 
12 _.t..t 19.15 1b 18 . 0 18.0 1.0 20.0· 
13: M 8.12 1b 1fL.10 15.0 9 . 0 118,0 
u , ~ 8.12' 1b 18,.0 u.o 7 .0 1e.o, 
11 M B,.U 1o 27.0 2A.0 7.0 25.0 
21 rFe 6.32 10 20.0 18.0 9.0 24.0 
23 M 8.SO 1b 18.0 18.0 10.0 29.0 
28 F5 BTS. 12 to 17.0 15 . 0 9.0 19.0 
28 F5 BTS . 12 1c 17.0 18,.0 8.0 20. 10 
38 M 8 .. 118 1o 1e.o 15,0 8.0 118 . 0 

FaM 2 

a 308 -

w.,c. , .. u 
body (an) 

18·. 0 
22.0 
18.0 
17.0 
17.0 
1e.,o 
1s.,o 
1s~o 
18.0 
18.0 
16.0 

15.0 
15 .. 0 
11.·0 
18.0 
,a .. o 
, •• o 
11.0 
13.0 
19.0 

(16.0) 
18.0 
15.0 

1a.o, 
18.0 
16.0 
18.0 
17.0 
16.0 
18.0 
19.0 
21.0 
u.o 
17.0 
18 . 0 



lhe bun el poUery rrom Ban HI 01 

117 M B.-48 1c 12 . 0 11.01 8 . 10 14.0 ,2 . 0 

18 M 8 . 48 1c 11.0 10.0 s.o, 12.0 10 . 0 

20 F8 8.32 10 11 .0 10.0 7'.0 13 . 0 1:1 . 0 

22 ~ 8 . 50 1b 11.0 9 . 0 a.o 12 - 0 10.0 

2.t F8 8 . 19 1b 12'.0 1Q . 0 8.0 13 . 0 111 .• 0 

30 F5 STS.12 1o 17 . 0 11 . 0 7 . 0 Ui r O 12 . 0 

31 F6 L ~ 1' 11.0 10 .. 0 H.0 1'Ar 0 13 . 0 

~ F5 e.rs. s 10 12.0 11.0 10_0 13.0 12.0 

8.6 M e.11 10 14.0 12.0 lLO 13 . 0 11_0 

133 F8 8.31 1o 12.0 10 .0 11.0 15.C) (10.0) 

FaM3 
10T '43 B0.26 1b 32.01 25.0 a&TO 38 . 0 as.o 
1oe Jt,213 L. e 27 . 0 19.0 31 . 0 33:. 0 38.0 

110 1F8 8 . •e. 1• 24.01 19.0 23. 0 28 . 0 2a.o, 
1111 Kl. L .. I 30. O 25.0 2·1.0 351.0 21.0 
118 f8 18.,4 1• 30.0 22 . 0 32 . ·0 3.t . O 

F<JM ~ 
57 AA 8.10/11 101 2'1TO 2s.o 8.0 37.0 3· .. . o 
68 F6 BTS. 6 10 Z61~0 23 . 0 1,.0 31.0 35 . 0 
68 .M e.u 11C1 32.0 30.0 l.O 49.0 37.0 
80 AA 8.18 10 3-e rO 32.0 e.o .tl5 .0 35.0 
61 Fl 9.32 10 30 . 0 28.01 s.o ,tT . O 

1-1 M 8.30 1b Z1r0 18.0 37.0 
15 A1 9.1A lb 18 . 0 1T.01 12.01 a, .o 
18 A · Bl'S.12 10 30-0 29.0 11.0i 38.0 
11 F5 BlS .3 1o 38.0 
78 F6 B.311 1c 32.0 29'.01 11.01 

79 fB 8.31 1c 32.0 29.0· 12 . 0 3T.O 25.0 
80 F6 lff:S.12 1c 28.01 25.01 12.01 38.0 32_0 

811 M 8.48 1o 28.0 23.0 1.l .0 40.0 38.0 
82 M • &r 12 1b 35.01 32.0· 11.01 
13 F5 8TS.1Z 10 3&.0 38.0 1.2.0 ,a .o 26.0 

103 IF5 18TS. 7 1c 32.0 31.01 10.0 .t2 . ,o 
10.t F5, BTS. 7 1•0 30.01 021.0 9.0 
1oe F8 e.11e 1b 28.0 27.0 e.o 38 . 10 
112 M B. ,H 10 38.0, 38.0 8.01 -41 . 0 (28.0) 
no ..,. e.12 u, 28.0 26.0 18.0 41 .0 33 . 0 
1121 F6 8 .21 1b 30.0 27.0 11.0 40.0 (SO. O) 
124 F8 L.T 29.0 28.0 12 . 10 (38 .0) 
128 F8 B.1'8 1b 28.01 28 . 0 1.0 38.0 
130 F8 8.18 1b 28.0 ze.o 10 .. ·0 .u.o (38.0) 
132 FB 8 .32 1•0 
13' F6 8.31 1c .u .o ~o.o ,o.o 
135 M 8. 10/11 1o 30.0 32 . 0 11 . ·0 
138 F5 BTS .6 10 28.0 25,.0 g,_o 
138 F5 BTS .12 1·C 28.01 2-1 . 0 11. ·0 

R'fM 6 
941 Fe '8.35 10 12.01 101 .. 0 30 . 0 1?.0 11.0 
9S AS• 8 . 12 1b u..o 1'2 . 0 31..0 
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Th.e bum1,l pot I ery from 8.ar, Ne, Dt 

RJMB :20.,0 -48 .0 29.0 
87 F8 8 .. 21 1b ,33.0 311.01 :ze.o 

21 .0 22.0 ,41.0 
98 M 8 .. 'tl 1c 28.0 1(30TO) 

109 F8 l.1 31.0 29.0 17.01 ,43.0 

FC1lr, 7 
~-0 23.0 

88 Fe, 8 ,.35 1c: 30.0 5+ 22.0 

RJM8 
131 /Jal" 8. ill 1c 

RIMB 
,17 A,1; 8. 12 11:> f:il .• 01 5.0 11.0 

HM e.u 10 ,4 •. 01 A.0 9.0 6~0 8.0 

881 M 8.48 le 8.0 5.0 T.O 8 .0 8.0 

80 M e.60 lb 8.0 7.0 8.0 91.0 e.o 
91 F& BTS.8 1c 4.0 •• o 5.0 e,.,o 8.0 

83 RI, 8. 19 1b r.o 6.0 18.0 9.0 1,0.0 

119 MIA B.12 1b • • 01 4.0 e.o 

FGM 10 
89 A3 8.11 1'0 11.0 101•10 'l .O 11.0 1.0 

RJM111 
1125 ~S: L.7 10.0 8.0 2• .o 12.0 13.0 

RIM 1.2 
122 F8 B·.18 1b ze, .. o 28.0 12.0 

R:Ait1 18 
127 M 8.18 1c 32. O 32.0 '9.0 

Pot Prov. W:wl . Rim, 01,a . Mi:,c.W1cUh rot .H,l .of· iease Dia. Foot Mt. 

Mo. Phue ( ,an) body C cm) body ( an) ,( on) (an) 

RJM1"• 
gg1 F8 8 . 38 1b 18.0 21.0 20.0 UhO 10.0 

40 F'8 8 . 38 1b 15.0 ,,e.o, 16.0 16.0 1.0, 

52 F5 8T5t91 1a 19 . 0 20.0 18, .. 0 UJ .. O 1.0 

53 /,3' 8.26 ta H.O 1a.o 18,.0 lEI .0 8.0 

RJM 1tb 
31 A1 8. U 1b 17.0 20.0 27 ~0 118.0 u.o 
38 A2 IB.12 1b 12.0 20.0 26.0 18 .• 0 1,0 .0 

U A1 B.15 1b 1~ .0 18.0 20. ,0 u.o 10.0 

-42 M a.18 1c 14 .. 0 22 . 0 28.0 15. 10 9.0 
43 ,F8 8.81 10 13.0 22.0 28.01 17.0 10_0 

45 R 8.32 1o 13.0 21.0 23.0 115.0 8.0 
48 M, 8.50 1b 12·~0 20.0 25.0 18.01 12. 0 
19 H 8.19 1'b 12.10 22.0 2s.o, 16.1() 7.0 
50 F5 BTS& 1c 12.0 19~0 22.0 18.0 10.0 
51 FS BTS12 1c 12'.0 20. 0 24.0 17.0 9.0 

S• F5 8TS13 10 18. ·0 23.0 24.0 20.0 12·.o 
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65 F5 8TS5 110 14 . 0 
58 f5 L.1 13 . 0 
,e& F8 8. 91 /39 11b 
87 F8 8 . 317 /381 1b 
68 M B. 13 1b 12. 0 
89 F5 BTS15 1c 
10, /11,i 8.28 1c 
11 FS, BTS8 1c 13:.o 
72 /42. L.8 
73 F5 8TS12 10 112 . O 

137 F5 BTS8 le 

F<JM 1,0 
U /t,3 B • .» 1'c 12.0 
(1 Al 8.10/11 1c 11 . 0 
4-1 /f4A 8.1i0/11 1c· 11.0 

18 . 10 
21.0 

20 . ,0 

18.0 

115 .0 
13.0 
115.0 

2:7 . 0 

27. 0 

19. 0 
u .o 
17 .o 

ULO 
18.0 
17 .o 
16 . 0 
17 .o, 
u._,o 

112. 0 

,,2. 0 
11.0 
u.o 

8 . 10 
e.o 

10_0 
8.0 

12 . 0 
10 . 0 
9.0 
9 .. 0 

10 .0 

8 . 0 

"· 0 s. ,o 

Pol 
HD. 

IP'fov . -.t)r 1 _ Rim 

Riese D•• 
Can) 

rum, R1nv18ody 'Mli>C' .Wid ·lh Toi .Ht . of Base Fool Mt. 
Ht . Dia. (cm) llboct}, (an) !body (cm) Dia . ,( cm) 

FUM115 
8.t. M 8 . 12 
85 AA B . .. 8 
88 F8 8 . 18 

fCIM 16 
128 M B. 60 

RIMH 
92 M 8 . 48 

FGM 1a 
123 XI. L. 8 

(m,) (m1) 

1,c u.o s.o 
1c 9.o e.,o 
1D 111 .0 15.0 

1D 11 .0 9 . ,o 

9.0 
8 .. 0 
9.0 

9 . 0 

1c 18.0 8 . 0 18 . 0 

12.0 •.o 12 . 0 

9. 0 
8.0 
9.0 

12.01 

21 . 0 

15 . 0 

10.0 
T . 10 
8.0 

15. 0 

i1.0 3 . 0 
6.0 2- 0 
• . o 2.0 

10 . 10 S . 0 

Po 1 Prov. t..i> r L A• m 01 a. Fhm-body Ram IH1 • Mix .Br . Mil)( . H l. 
1Ho . Phase Can) D1 ■ • (an) (nm) body(.cm) body(on) 

FaM 19 
113 A1 B ... 
11U A1 B.5 
116 A1 B.A 

rou20 
118 .A2. 8 . 1 

RJM 21 
117 A2 8 . 8 

2· 31 _o 
2 31.G 
2' 3S,.o 

2 49 , 0 

31.0 
:.n .o 
8-6.0 

20 . 0 

118 .0 
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.n .o 
-43·. 0 

55.0 

38 . 0 
37 . 0 
38 . 0 

32 . 0 

18,.0 
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t ptel e ves-:ie ls 
Ben Na O•; Illustra tions o oom 

Mortuary phase 
e one 
, two 
■ three, 

C6 

-Cluster 1 

)..._3 -2 
-3 -1 0 +1 
Xaxis 

FIGURE 5-1 

Factor Analysii, ot round bH-ed pots •. 

X ex,1~ I:, factor t. v axis, is ta,clotr 2 
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8en Na o,: dlu111crabot1·~ ot complaie ves:soCo 

Mortuary phase 
• one 
j two 
• .three 
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I 

• 3 

':>- -3--------- --- --------- ~--------
- 3 -2 -1 0 .,. 7 ,,.2 

Xaxis 

FIGURE 5 - 2 

Theo •clu!!lten •Of ro-Und ba-sed vessels resultmg 1,om a factor analyan, 
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' 9t,e " e se.e., ieo n Na o,: ,uus.tra tion• of co ma 

0 

FtGURE S-3 Ban Na 01: pot form 1a 

b 

A. Pot no.3 B.3.t MP 1a 
C. Pot no.1 e.22 MP 1a 

E. Po1 no.26 B. TS21 MP 1a 

B. Po,t no~2 8.41 MP 1a 
0 . P,o,t no. ,. 19 .• 26 MP 1• 

F. Pol no.5 18.26 MP 1a 
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B11 n N~ 10•: •~• u,s 1, a• tons o I com pl e, e v,e-sse••'!ll 

•h1 :-
~-. 

·. ' '· ;: 
~;·-:<' .. . -,., .... .. 

... ';~:.Jt•.\.1>', I 

I. '1i ·,, .•~•-. 
:-.. :~, "'{. ··" . : 
•~>~~11<. ~~~,,_ .. 
~ .. ,t ... . " ··~r- . "'\;\:. ; 

~~~t):.{: .-

FIGORE 5- 4 Ban 1N!!! Ot: poll torm 1a 

A . Pol no.35 8 .38 IMP lb e. Pot no.28 e. lli'S18 MP 1b 
C. Pot no.l6 8 .36 ,MP lb D. Pol no.32 Lave\ 8 

E. Pol no.82 8 .29 MP 1c 
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b 

e 

FIGURE 5-5 Ban Na Di: po1 torm 1b 

A ~ Po1 no.6' B.50 MP 1b 
,c. P,oi no.. 1.5 B.38 MP 1b 
E. P·ot no.81 8.38 MP 1b 

8. f'•ot: no~27 B.TS15 MP 1b 
D.. Pot no .. 8 8 . .t2 MP 1b 

F. Po1 no.1,0 8.38 MP 1b 
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Ban N~ 0 1: 11Lu5tra h or.=i od cornpl e-te ve'! sels 

C 

~ 
e 

A<ruRE 5--6, 8111114 Ha Or. pot torm 1b 

A. Po1 no.,&3 8 , ~o IMP 10 

C-'D. Pot no.39 Leve• 5 
F. Pot no.1:01 e. TS3 tMJ 10 

a. Pot no.100 e . .20 MP 10 
E., P•ot no.10S Lev,e-1 1 

G. Poi 1rio.t02 B. TS1l2 1MP 1c 
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te vessat-s 
Ban Na D1: ,uu~tu11on1 ot compL~ 

FIGUR€ 5-7 Ban, He, ot: pot tOfm 1c 

A. Pot n,o.12 8.15 MP 1b 

c. Pot no3 8 .. 1' MP 1b 
B. P·o,t no.11 IB.15 t.tP 1t, 
0. Pot no.8 18.1.1 MP 1b 
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8e" Nt11 D1' lllua.:t- • ~ ' •• a ••0 n !Ii of co,rnp Le-te, vie~se 1191 

b 

FIGURE 5-8 a■n Na OI: pot form, 'ffO 

A.. 1Po1 no.29 8 . 501 MP 1b B. Pal no .• 13 8.12 MP 1b 
C. Po·I n.0.1• B.12 MP 1b 

- 317 -



FtGUHE 6-8 Ba_n Na rn: po1 to,m 1c 

A,.. Pot no, •. 1& 8.~8 MP 1c B. Pot no.38 8.118 MP 1Q 
C. IP,o1 no.21 B.:32 MP 1c D. Pol no.21 B. TS12 MP 1c 

E. Pot no.29 81. TS12' MP' 1c 

- 318 



&o,n Na1 Ot: 1U u, t, at, on! o • oomp1 e te, ve9&e'l~ 

FIGURE 5-10 IBan Na Ot: 1pot 1cmn 2 

A . PcU n-0.2, 8.18 MP lb 8. Pot no.22 18,.50 MP 1b 
,c. Pot no.20 B.S.2 MP 1c 
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Ban Na 01: illustrat1ons of complete vessels 

b 

C 

FIGURE 5-11 Ban Na Di: pot form 2 

A. Pot no.30 8. TS12 MP 1c B. Pot no.65 B.18 MP 1c 
C. Pot no.31 Level 7 
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Ban Na 01: 11lustrat1ons of complete vessels 

C 

FIGURE 5-12 Ban Na D1: pot form 2 

A. Pot no.19 e.,e MP 1c B. Pot no.17 a.,e MP 1c 
C. Pot no.3, B.TS5 MP 1c 
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Ban Na 01 : ,11ustrat1ons of complete vessels 

• •, • :: I 

·-:~;/i · 1, , j1: 
'f./l/lli. . I 

a 

-, '1/:!S'~:.:!~-~~~~::~J ' .-_. , .... _, .., ........ "\. 

b 

FIGURE 5-13 Ban Na Di: pot form 3 

A. Pot no.107 B.25 MP 1b B. Pot no.108 Level 8 
L' 
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a 

b 

C 

FIGURE 5-14 Ban Na Di: pot forms 3 (a-b) and 4 (c-d) 

A. 
C. 

Pot no.110 B.48 MP 1a 
Pot no.74 B.30 MP 1b D. 
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B. Pot no.111 Level 8 
Pot no.75 B.1' MP 1b 



FIGURE 5-15 Ban Na Di: pot form 4. A. Pot no. 81 B.48 MP 1o · B. pot 

no. 112 B.48 MP 1c C. Pot no.59 B.48 MP 1o 
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Ban Na D1: 1llustrat1ons of complete vessels 

FIGURE 5-16 Ban Na Di: pot form • 

A. Pot no.79 8.31 MP 1c B. Pot no.13' 8.31 MP 1c 
C. Pot no.58 B.TS5 MP 1c 
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Ban Na o,: ,11ustrat1ons of comolete vessels 

b 

FIGURE 5-17 Ban Na Di: pot form .4 

A. Pot no.82 B.12 MP 1b B. Pot no.120 B.12 MP 1b 
C. Pot no.61 8.32 MP 1c 
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Ban Na 01: 111ustrat1ons of comolete vessels 

I 
b 

C 

FIGURE 5-18 Ban Na Di: pot form ' 

A. Pot no.10, B. TS7 MP 1c 
C. Pot no.57 B.10/11 MP 1c 

B. Pot no.103 B. TS7 MP 1c 
D. Pot no.135 B.10/11 MP 1c 
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t t ns of complete vessels 
Ban Na o,: illus ra ro 

FIGURE 5-19 Ban Na D1: pot form 4 

A. Pot no.60 8.18 MP 1c 8. Pot no.106 B.19 MP 1b 
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Ban Na o,: 111ustrat1ons of complete vessels 

~~1 .: 
" , •. :,:,~~-
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t;J~ih~~:/:/-·· 
'lli,•w.\f•,•~ ·•• 
~~}}.?~~ :-1.,';)~;-

J$1r~!J1~,~~}!· '· ••,•~t 
. , :,:,Jr 

b 

FIGURE 5-20 Ban Na Di: pot form t 

A. Pot no.80 B. TS12 MP 1c B. Pot no. 76 B. TS12 MP 1c 
C. Pot no.83 B. TS12 MP 1c 
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Ban Na o,: 11tustrat1ons of complete vessels 

FIGURE 5-21 Ban Na Di: pot forms 4(a) and 5(b-c) 

A. Pot no.121 B.21 MP 1b B. Pot no.95 B.12 MP 1b 

C. Pot no.94 B.35 MP 1c 
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Ban Na Dr: 11lustrat1ons of complete vessels 

a 

FIGURE 5-22 Ban Na Di: pot torm 6 

A. Pot no.109 Level 7 B. Pot no.98 8.18 MP 1c 

C. Pot no.97 B.35 MP 1c 
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Ban Na D1: 1llustrat1ons of complete vessels 

a 

b C 

e 

FIGURE 5-23 Ban Na Di: pot forms 7(a) and 9(b-e) 

A. Pot no.96 B.35 MP 1c B. Pot no.88 B.A8 MP 1c 

C. Pot no.89 B.A8 MP 1c D. Pot no.87 B.12 MP 1b 

E. Pot no.119 B.12 MP 1b 
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Ban Na D1: 11lustrat1ons of complete vessels 

a 

FIGURE 5-2.( Ban Na D1: pot form 9 

A. Pot no.91 8. TS6 MP 1c 8. Pot no.93 8.19 MP 1b 

C. Pot no.90 B.50 MP 1b 
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Ban Na o,: 11lustrat1ons of complete vessels 

FIGURE 5-25 Ban Na Di: pot forms 10(a), 11(b),12(c)and 13(d) 

A. Pot no.99 8.18 MP 1c 

C. Pot no.122 8.19 MP 1b 

B. Pot no.125 Level 7 

D. Pot no.127 8.18 MP 1c 
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Xaxis 

Ban Na D,: 1tlus tr at1ons of comolete ve s se l s 

© 5 
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FIGURE 5-26 

Factor analysis tor pedestalled vessels. 

0 
37 

46 
0 

Factor 1 is the x axis, factor 2 is the y axis. 
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0-491. 

0 -693 

a, 0-946 
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C: 
.E 
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~ 1.31.0 -0 
E 
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Ban Na D1 : ,11ustrat1ons of complete vessels 

Pot no. 
□ 0 □ 00 □□□ 0 □□ 00000•• □□ 0 □ 0 0 
56 49 1.3 38 42 71 50 51 1.1 55 1.5 46 37 51. llJ 39 52 53 47 44 48 5 86 I. 

Mortuary phase • 1A, 018, □ 1C. 

FIGURE 5-27 

Results of a cluster analysis tor the pedestalled vessels 

trom Ban Na 01. 
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A. 
C. 

Ban Na D1: 11lustrat1ons of complete vessels 

i1tl~iiJ1['; 
}'.,.}??. 
~~,~-"!1i\1 ? , l ~ "'<.;='•""·,,,,.,._ 
·.). ; . :·, 
.. . - .. ~ 

b 

C 

FIGURE 5-28 Ban Na D1: pot form 1.ta 

Pot no.53 B.26 MP 1a 
Pot no . .tO B.36 MP 1b 

B. 
D. 
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Ban Na o,: illustrations of complete vessels 

b 

c 

FIGURE 5-29 Ban Na D1: pot form 14b 

A ~vi no.38 8.12 MP 1b B. Pot no.49 8.19 MP 1b 

C. Pot no . .t6 8.50 MP 1b 
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Ban Na D1: illustrations of comolete vessels 

. -
. . ' ,. 

b 

FIGURE 5-30 Ban Na Di: pot torm 1.(b 

A. Pot no.68 B.13 MP 1b B. Pot no.37 B.1.4 MP 1b 
C. Pot no . .41 B.15 MP 1b 
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Ban Na o,: ,11ustrat1ons of complete vessels 

a . ·' 

~ ' . , . 
-· ., \}:;;-.;..,\ .a. .\,\(:-;: 

.. : ',l ,,,;,•~:.:~s:.~rij.,l;; 
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.. ;. . ·, ; · .. ·. ~~i-
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) ~· .. ~. ·.: ... ~ 

•' ',?~~ •·.•, ·. ! 
•• , · c.:· 

FIGURE 5-31 Ban Na D1: pot form 14b 

b 

A. Pot no.55 B. TS5 MP 1c 8. Pot no.SO B. TS5 MP 1c 
C. Pot no.56 Level 7 
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Ban Na D1: 1llustrat1ons of comolete vessels 

r 

a 

C 

FIGURE 5-32 Ban Ha Di: pot torm 14b 

A. Pot no.71 8.TS6 MP 1c 8. Pot no.137 B.TS6 MP 1c 
C. Pot no.51 B.TS12 MP 1c 
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f complete vessels 
Ban Na D1: ,11ustrat1ons o 

C 
FIGURE 5-33 Ban Na D1: pot form 14b 

b 

A. Pot no.42 B.18 MP 1c B. Pot no.,3 8.31 MP 1c 

C. Pot no.45 8.32 MP 1c 
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Ban Na D1 : 11lustrat1ons of comolete vessels 

C 

FIGURE 5-34 Ban Na o,: pot torms 14b(a) and 14c(b-d) 

A. Pot no.54 B. TS13 MP 1c 
C. Pot no.47 B.10/11 MP 1c 

B. Pot no.48 B.10/11 MP 1c 
D. Pot no.U B.48 MP 1c 
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Ban Na o,: ,11ustrat1ons of complete vessels 

b 

' . ;_ . 
; -· ' ~'' -... . 

.. ,' ~: . -~ :,. 

:({Jlt~ 
d 

FIGURE 5-35 Ban Na Di: pot forms 15(a-c) and 17(d) 

A. Pot no.84 8.12 MP 1b 
C. Pot no.85 B.48 MP 1c 

B. Pot no.86 B.19 MP 1b 
D. Pot no.92 B.48 MP 1c 
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Ban Na D1: 1llustrat1ons of comolete vessels 

0 

b 

FIGURE 5-36 Ban Ha Di: pot torms 16(a) and 18(b) 

A. Pot no.128 B.50 MP 1b 
B. Pot no.123 Level 6 
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Ban Na DI: ,11ustratIons of complete vessels 

a 

FIGURE 5-37 Ban Na D1: pot torm 19 

A. and B. Lid and Pot no.113 B.4 MP 2 

- 346 -



Ban Na D1: ill us trat ions o f co rnolete vessels 

a 

FIGURE 5-38 Ban Na o,: pot torm 19 
A. and B. Lid and Pot no.11-4 B.5 MP 2 
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Ban Ma o,: ,11ustrat1ons of complete vessels 

a 

b 

FIGURE 5-39 Ban Na D1: pot term 19 

A. and 8. Lid and Pot no.115 8.8 MP 2 
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Ban Na 01: 1llustrat1ons of complete vessels 
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FIGURE 5-40 Ban Na 01: pot form 20 

A. and B. Lid and Pot no.116 B. 7 MP 2 
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Ban DI . ,1tustrat1ons of co 
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mptete vessels 
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FIGURE 5-•1 Ban Na D1: pot form 21 

A. and B. lid and Pot no.117 8.6 MP 2 
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Ban Na D1: 11lustrat1ons of complete vessels 
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FIGURE 5-t2 

Stability/ Access diagram for round based vessels 
from Ban Na 01. 
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FIGURE 5-43 

Stability/ Access diagram for the pedestalled vessels 
from Ban Na Di. 
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Gan t-la D1: the brotogroal remains 

CHAPTER SIX 

THE BIOLOGICAL REMAINS FROM BAN NA DI 

Soil conditions at Ban Na D1 were most favourable tor 
th

e 
eservalion of organic material. All excavated soil was passed through a 

~~ mm mesh screen. This procedure was identical with that undertaken at 
Ban Chiang during the 197• and 1975 excavations. The results o~ the 
taunal analyses undertaken on the Ban Chiang data have been ~u~l1shed 
(Higham and Kijngam 1979). During the excavation of Ban Na o,. it was 
decided to pass a sample from each excavated featur_e an~ spit throu~h 

8 
screen with a mesh size of 1 mm. This procedure began with the material 

comprising level •, and continued until excavations were complete. 
The material recovered from the larger screening process and of 

course, from the excavations themselves was cleaned and _labelled 
according to level provenance. They were then assigned as precisely as 
possible to the appropriate family, genus or species. The result~ ot this 
procedure are set out in fig 6-1. The material from the fine-mesh 
screening was scrutinised Uf'!der a low-powered binocular microscope. The 
principal finds resulting from this procedure comprised small pieces of 
bone, and shell, as well as fragments of carbonised plant material. The 
small gastropods remain to be identified. and the rice remains are 
reported on below. All fragments of bone were again, ascribed to the 
appropriate species. Most represented very small fish. Since only 151' of 
all soils were sampled for fine-screening, the actual number of individuals 
per species was increased by a faotor of 6.6. The resulting faunal 
spectrum is seen in fig 6-2. 

Before offering an interpretation of these faunal spectra, it is 
necessary to consider some of the problems of identification. 

BOVIDAE; Bibos sp.. Buba/us bubalis 

The basic problem ot distinguishing between the bones of water 
buffalo (Bubali$ bubalis) and cattle (Bibos sp.) has largely been resolved 
(Kijngam 1979a). For several anatomical bones, differences in the 
morphology have been identified which makes separation possible. There 
remains however, the problem of distinguishing between wild and domestic 
cattle, and between different species of the former. The analyses of the 
Ban Chiang and Non Nok Tha bovid remains (Higham 1975a) relied upon 
size differences. This is a reasonable but not infallible approach. because 
the size of a male domestic and a female wild animal could well overlap. 
The absence of comparative samples for the three indigenous cattle 
( Bibos gaurus, Bibos jllvanicus and Novibos sauveli) rules out distinctions 
between them on the basis of prehistoric bone samples. In practical 
!erms~ cat,!le bones from these sites are all described under the heading 

B_ondae . The smallest were probably domestic and the largest, 'Hild. 
This group could, ot course, include specimens from the water buffalo tor 
which no consistent differences between them and cattle have been 
identified. 
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Ban Na D1: the b10Lo91cal remains 

When the bovid teeth from Dan Chiang and Ban T~ng were analysed. 
it was found that the great majority came from adult animals. The figur b . es from Ban Ha Di also reveal a marked rarity ~f young ov1ds <table 6-l). 
Category 1 includes unworn teeth. and tho_se 1n category 2, have only 
slight amount of wear. Categories 3-•-s reveal progressively greate~ 
degrees of tooth wear. and all represent adult animals. 

TABLE 6-1 

Ban Ha Di: the bovid dentition 

to. CATEaRV CF YEM 

1 2 3 • 5 
Lower Teeth 

Lower incisor a• 2 3 16 14 
FM2 1 1 
FM3 5 1 3 1 
FM4 5 5 
M1 12 8 2 2 
M2 10 8 2 
~ 8 • 3 1 

IDTAL 75 7 • ,2 20 2 

In addition there are 8 lower deciduous teeth 

Upper Teeth 

FM2 17 2 7 7 1 
FM3 7 1 1 3 2 
FtM 9 3 2 • M1 17 2 10 5 
M2 12 1 6 5 
Ml 15 3 3 7 2 

lOTAL 77 8 7 25 31 8 

THE SECOND FORE PHALANX 

This bone is useful for the archaeozoologist because it is purable 
and sexually dimorphic. In fig 6-3, the specimens from Ben Na Di have 
been superimposed on a scatter diagram incorporating bones from modern 
Thai domestic cattle, those from several other prehistoric sites and 
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Ban Na D1 : the b1olo91 c a1 rema,n!5 

cimens trom the indigenous wild cattle. Table 6-2 provides the 9 pevenance of the Ba Na Di phalanges and corresponding measurements. 
::le the range ot variation tor the banteng and gaur is not firml_y 

99
tablished. the lower limit for the length of this bone probably lies in 

the vicinity of 41-43 mm. At Ban Chiang. any specimen smaller than the 
'Id ones was labelled "probably domestic". If the same approach is 

=~opted tor Ba Na D1. then the great majority of second phalanges falls 
. to this category. Thus eleven out of twelve phalanges from level 7 and r ur out of six from level 6 were smaller than any known wild specimen. 

T~e particularly small phalanges in fig 6-3 all come from late levels 
(levels 2 and 3). 

THE FIRST FORE PHALANX 

The distribution pattern noted for the second matches that for the 
tlrst phalanx (fig 8-4). Again. the prehistoric specimens from _Ba ~a Di_ tall 
within the area of distribution for related Northeast Thai preh1storrc sites. 
except that more recent examples are considerably reduced in size. Very 
few bovid phalanges approach the size of wild banteng or gaur specimens. 
though that from B.38 stands out as being unusually large. The 
pverwhelming majority of Ba Na Di bones are too small to be ascribed to 
either wild species for which · comparative material is available. 

THE MAGNUM 

The magnum is a third most useful bone due to its compactness 
and clear differences in shape between cattle and the water buffalo. 
Nearly all specimens available come from human burials or from level 7. 
The pattern noted tor phalanges clearly repeats itself. Only two 
specimens correspond in size to the wild species indigenous to Northeast 
Thailand. The balance are of the · same size as both modern domestic 
cattle and those from related prehistoric settlements (fig 6-5). 

THE METACARPAL 

Complete metacarpals are most informative. It has been shown for 
the presumed domestic Non Nok Tha specimens that. while measurements of 
breadth may fall within the observed range for the female banteng, the 
length dimensions of the same bones are considerably shorter. It has been 
noted above that the p~alanges of the B.38 bovid were large enough to 
be considered of wild derivation. Yet. the length of the metacarpal from 
the same animal was far too short to be ascribed to a wild species. This 
situation exactly parallels the metacarpal from Ban Chiang square D4 spit 
14 (Kijngam 1979:18. see fig 8-8). 

The smallest published banteng metacarpal has a distal width of 53.0 
mm, a proximal width of 52.0 mm and a length of 241.0 mm (HooiJer 1958). 
The B.38 specimen from Ban Na Di has corresponding dimensions of 55.5. 55.5 and 220.0 mm. It is very likely then, that the B.38 animal was a 
large domestic rather than a small wild bovid. The remaining four 
complete metacarpals are very similar in size to modern, domestic Thai 
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Ban Na Di: the biolog1cal remains 

cattle. 

TABLE 8-2· 

Ban Na Di: the dimensions and provenance of the bovid 
second fore phalanges 

PRMNIKE PfDCtM&il.. 
WIOTI-f 

F8 8.38 46.1 28.7 
F8 8.38 48.5 27.8 
F8 8.36 37.6 25.5 
F8 8.38 37.2 26.7 
F8 8.42 39.2 25.3 
FB 8.42 34.1 25.2 
A3 8.26 36.4 27.6 
A3 8.28 34.5 26.3 
A3/4 8.11 33.8 25.9 
A3/4 8.11 34.8 25.9 
A1 8.15 35.9 28.5 
A1 8.15 36.0 27.8 
L. 7 43.5 30.0 
L.7 32.4 24.1 
L.7 35.1 25.8 
L.7 35.7 28.9 
L.7 38.7 28.8 
L.7 39.3 28.0 
L.7 35.3, 27.0 
L. 7 36.5 27.9 
L.7 34.0 25.4 
L.7 35.6 25.3 
L. 7 38.1 25.5 
L.7 39.4 26.5 
L.6 44.2 32.5 
L.6 39.4 20.8 
L.6 42.7 27.4 
L.6 33.6 25.0 
L.8 33.4 23.5 
L.6 35.4 25.3 
L.5 35.6 23.7 
L.3 33.3 25.2 
L.2 35.8 28.0 
L.2 31. 7 28.3 
L.2 31.3 22.5 L.2 29.5 21.6 
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Ban Na Di: the b1olog1cal remain~ 

TABLE 6-3 

Ban Na Di: the dimensions and provenance of bovid magna 

PRM:N4KE L9GTH MIN. MV:L* 
WIDTH 

F8 8.38 31.8 35.3 1.11 
F8 8.36 31.• 31.5 1.00 
F8 8.42 28.7 33.3 1.18 
/13 8.28 30.7 32.7 1.06 
A1 8.16 30.0 32.4 1.08 
L.7 37.5 .C8.3 1.28 
L.7 29.1 31.8 1.09 
L.7 29.5 31.1 1.05 
L.7 38.5 41.6 1.07 
L.7 28.3 29.2 1.03 
L.7 30.8 33.0 1.07 
L.7 30.4 3.C.5 1.13 
L.7 28.1 31.7 1.12 
L.7 29.1 3.C.O 1.18 
L.7 29.9 32.6 1.09 
L.6 31.3 35.3 1.12 
L.5 28.8 31.8 1.06 
L.3 30.1 32.0 1.08 

* All abbreviations tor bone measurements are listed at the 
end of the chapter. 

TABLE 8-4 

Ban Na Di: the dimensions of complete bovid metacarpals 

PRM:Ntta 

F8 8.38 
F6 B.38 
F6 B.•2 
A3 8.26 
A3/4 8.11 

L PN ™' ~ 

220.0 55.5 55.5 11.7 
216.0 55.2 50.1 32.2 
186.5 52.4 50.0 27.6 
188.5 55.9 s•.1 27.7 
197.9 55.8 55.2 28.2 

TABLE 6-5 

Ban Na Di: the dimensions and provenance 
ot bovid first tore phalanges 
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Ban Na o,: the b101091oal remains 

PW 
MN PN:L 

PR:>.9wa L 

Fore Right Interior 

84.5 28.A 27.2 24.9 0.44 
F8 B.38 27.A 24.5 0.47 
L7 60.0 28.4 

81.8 28.7 27.2 24.5 0.48 
L7 
L7 56.6 28.2 27.2 25.6 0.49 

L7 57.4 28.0 24.0 23.9 0,45 

L6 53.8 24.4 22.8 22.0 0.45 

L6 50.2 23.0 23.4 21.6 ·0.45 

Fore Right Exterior 

F6 8.38 65.0 29.0 27.0 25.0 0.44 

L7 88.80 32.5 30.5 29.8 0.48 

L7 83.50 27.0 25.8 28.0 0.42 

L7 82.40 29.7 28.5 28.5 0.47 

L7 80.30 25.5 24.8 24.8 0.42 

L7 56.80 26.1 25.2 24.3 0.48 

L7 57.10 23.5 23.1 23.4 0.41 

. L3 50.50 23.8 22.4 0.47 

L2 57.40 27.0 25.4 25.0 0.47 

L2 -48.10 23.5 22. 7 . 21.5 0.48 

Fore Left Interior 

F6 8.38 58.40 24.5 24.2 21.9 0.42 
F6 8.-42 5-4.0 28.0 23.7 21.5 0.48 
/t3 8.28 54.5 27.0 2-4. 1 22.5 0.49 
"3/4 8.11 58.0 27.0 2-4.8 23.7 0.48 
A1 8.15 58.9 26.3 26.4 24.7 0.44 
L7 87.3 30.1 28.9 27.8 o.u 
L7 59.0 28.7 28.8 28.4 0.48 
L7 54.2 23.1 21. 7 18.5 0.4l 
L7 57.2 28.6 23.5 21.5 0.46 
L7 57.2 28.4 25.3 25.0 0.49 
LB 81.2 28.5 25.6 0.46 
L3 59.9 28.5 27.4 27.0 0 • .47 
L2 52.0 23.4 23.8 0.46 
L2 48.7 20.1 0.41 

Fore Left Exterior 

F8 B.36 58.6 24.8 25.9 22.5 0.42 
F8 8.-42 5-4.7 26.1 23.6 22.5 0.47 
"3/4 8.11 57.9 26.1 25.8 25.1 0.-47 
A3/4 8.48 56.9 25.2 23.2 21.6 O.,U · 
A1 8.15 57.8 27.4 26.3 
LB 23.5 0.47 

58.6 28.1 25.7 25.0 0.47 
l3 59.5 30.0 26.3 25.9 0.50 
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BUBAL US Bl/BALIS 

The wild water buffalo is indigenous to Southeast Asia, though it is 
now very rare. It inhabits low-lying well watered terrain and is today 
restrloted within Thailand to Utthai Thani Province. Kijngam (1979a) has 
described the principal distinctions between the bones of water buffalo and 
cattle. This has made it possible to conclude that water buffalo are not 
represented in level 8 at Ban Na Di. Since there is only one specimen in 
upper level 7, it is quite probable that they were only abundant there 
from levels 6 - 5. 

Measurable buffalo bones at Ban Na Di come from an animal matching 
in size, the present domestic stock. Most bones were also butchered and 
bore marks of burning, suggesting that the meat was consumed. 

SUS SCROFA 

The basic problem in considering pig · bones from Northeast Thai 
prehistoric contexts, is that separating wild and domestic animals on the 
basis of immature bones is not possible. Moreover, the lower size range 
for bones from Sus scroll jubalus, the indigenous wild pig, is not known. 
Nevertheless, the presence of II prehistoric domestic breed in Northeast 
Thailand has been demonstrated from the complete suid crania from burial 
contexts at Non Hok Tha (Higham 1975). 

As at Ban Chiang and Non Nok Tha; most pig remains come from 
Immature animals. They were invariably butchered at death and the meat 
cooked. Of the 3A pig mandibles from Ban Na Di, 27 come from immature 
animals killed when under c. 19 months of age. 

TABLE 6-6 

Sus scrota: the mortality frequencies 

ST.aG DENTITIO. DE'JEL..Ol.ENT EST.~ n specunens 
INt.<NTHS 

1 Deciduous prenolar unerupted fetal 
2 Deciduous FM2,3,A in primary eruption bi rth-1 wk """ 3 Deciduous FM2,3,A in secondary eruption 1-A weeks 1 

' Deciduous FM2,3,A in tertiary eruption -4-7 weeks 1 
5 Deciduous FW in prim. wear. M1 unerup. 2 - -4 rmnths 1 
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in primary eruption 
4 - 5 3 

6 M1 5 - 6 

7 M1 in secondary eruption 1 
6 - 7 

8 M1 in tertiary eruption 1 
7 - 8 

9 M1 in primary wear, M2 unerupted 3 

M1 in secondary wear, M'l unerupted 8 - 9 • 10 9 - 10 
11 M2 in primary eruption 1 

12 M2 ,n seoondary eruption 10 - 11 

13 M2 in tertiary eruption 11 - 12 1 

14 
fM2 - 4 in primary eruption 12 - 14 

15 FMl - 4 in secondary eruption U - 16 

16 fMl - 4 in tertiary eruption 15 - 16 

17 RM in pr i1111ry 'Near, W unerupted 18 - 17 9 

18 t.c in primary eruption 17 - 19 1 

19 t.c in secondary eruption 19 - 21 

20 t.c in tert. erupt. cusp one in prim. wr 21 - 23 

21 t.c cusp one in secondary wear 23 - 25 

22 t.c cusp two in secondary wear 25 - 27 3 

23 t.c cusp three in secondary wear 27 - 29 3 

24 t.c all cusps in late secondary wear 30♦ 

25 t.c all cusps in early tertiary wear adult 
28 t.c all cusps in late tertiary wear late maturity 1 

27 t.c all cu~ps in quaternary wear very old 
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Ban Na D1: the b1olog1cal remains 

CERVIDAE: Cervut1 unicolor, CervU!I eldi, Axis porcinus 
and AlunliaCU!I mtll/jak 

There ·are two large species of deer in mainland Southeast Asia; the 
sambar (CervU!I unico/or) and Schomburgk's deer {Cervus t1chomburgki.l 
The latter was restricted during historic times. to open marshland. The 
sambar prefers a woodland habitat with access to open grassy areas. It 
is not easy to distinguish between their bones, but the antler structure is 
quite different. All the antler from Ban Chiang and Ban Na Di are 
characteristic of CervU!I unicolor and it is assumed that the skeletal 
remains also come from that species. Most of the bones come from adult 
animals and bear the marks of butchering and charring consistent with food 
processing. The same remarks apply to the bones ascribed, on the basis 
of their size, to Eld's deer {Cervi!I eldi). Adult specimens predominate: 
eight of the ten mandibles come from mature animals. 

It is very difficult to distinguish between the bones of the muntjak 
(MunliacU!I 111111/jak) and the pig deer {Axi!I porcintm) because both are of 
similar size. The antler and frontal bones however, do differ quite markedly. 
A reasonable number of cervid bones from Ban Na Di match in size the 
modern muntjak and pig deer. Again, most specimens reveal signs of 
butchery and the .majority ~seven out of nine) mandibles come from adult 
animals. 

TABLE 6-9 

Schedule of dimensions for small deer mandibles 

t<>. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

L.BQ. FMl FM3 L. 100JH /14..V. 
RlY LAO 

7 - 63.~ 17 .o 
7 D D 
7 
7 16.5 
6 
5 17 .2 
4 
3 
3 (17.0) 
2 

TABLE 6-10 

DE<H:E CXM.ENT 
CF YEAR 

W 3 charred 
M1 3 charred 
FW 3 charred 
W3 
M1 3 charred 
W3 charred 
M2 2 charred 
M1 3 new break 
W3 no .nandible 
FM3 3 charred 

Dimensions of Cervus eldi mandibles 

t<>. LE\1:1... FM1 FMl FM3 W L /14..V L /14..V L /14..V OEGEE cn.t.ENT 
M1 M2 W CF ¥EAR 
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Ban Na o,; the b1olo91cal remains 

CERVIOAE: Cerfl'us un;co/or,. Cerfl'~ e/d;, Axis porcilus 

and Alunlmcu:, munlfak 

There ·are two large species of deer in mainland Southeast Asia; the 

sambar (Ct1rfl'ta unicolor) and Sohomburgk's deer (Cerfl'us schomburgki,l 

The latter was restricted during historic times, to open marshland. The 

sambar prefers a woodland habitat with access to open grassy areas. It 

is not easy to distinguish between their bones, but the antler structure is 

quite different. All the antler from Ban Chiang and Ban Na Di are 

oharaoteristio of Cervta IKlicolor and it is assumed that the skeletal 

remains also oome from that species. Most of the bones come from adult 

animals and bear the marks of butchering and charring consistent with food 

processing. The same remarks apply to the bones ascribed, on the basis 

of their size, to Etd's deer (Ct1rvis 11/dil Adult specimens predominate: 

eight of the ten mandibles come from mature animals. 

It is very difficult to distinguish between the bones of the muntjak 

(Mill/meta mun/pk) and the pig deer (Axis porcilu$) because both are of 

similar size. The antler and frontal bones however, do differ quite markedly. 

A reasonable number of oervid bones from Ban Na Di match in size the 

modern muntjak and pig deer. Again, most specimens reveal signs of 

butchery and the majority (seven out of nine) mandibles come from adult 

animals. · 

TABLE 6-9 

Schedule of dimensions for small deer mandibles 

K>. LE\IEl... fM2 FM3 L. TOOJJ-f ALV. OEGEE CXMENT 
JOY UC CF~ 

1 7 63.S 17.0 M3 3 
2 7 D D 

charred 

3 7 
M1 3 charred 

4 7 
FMt 3 charred 

16.5 M3 3 
5 6 
6 5 

M1 3 charred 

7 .. 17.2 M3 3 charred 

8 3 
M'l 2 charred 

9 3 
M1 3 new break 

10 2 
(17 .0) M3 3 no.nandible 

FM33 charred 

TABLE 6-10 

Dimensions of Cervus eldi mandibles 

FM1 FM2 FM3 M3 LALVLALVLALVDEGEE CXM.ENr 
M1 M'l M3 CF ¥EAR 
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Ban Na D1: the b1olo91cal remains 

1 6 13.6 M2 3 Sllllshed 

2 8 13.5 M2 3 charred 

3 6 14.1 M2 4 charred 

' 8 0 0 D U/E 14.0 M2 charred 

6 5 14.0 M1 3 

8 5 16.0 M2 3 

1 3 15.0 24.2 t.C 4 charred 

8 3 17. 1 M2 3 

9 3 26.6 t.C 3 

10 2 17 .2 M2 5 

CA~DAE: Cam familmrr., 

A detailed consideration of the Ban Chiang canid bones has been 

undertaken, in conjunction with specimens from related Northeast Thai sitea 

and wild species of wolf, jackal and cuon (Higham, KiJngam and Manly 

1980). Both multivariate analysis of cranial measurements and distilct 

morphological differences ·revealed that the Ban Chiang dogs were 

domestic, and descended ultimately from the wolf. The size of the Ban Na 

Di dog bones match those from Ban Chiang as does their post morttm 

treatment. They were smashed and charred · in just the same manner as 

the pig, cattle and deer bones. The age at death of the Ban Na Di dogs 

was calculated on the basis of the patterns of tooth eruption and wear, 

The main age stages are: 

1. Very young dogs, with unM>rn deciduous· teeth. 

2. Young dogs, with erupting penmnent teeth. 

3. Subadul t dogs, with penmnent teeth erupted, but urMOrn. 

4. Adut t dogs with penmnent teeth erupted and st ight ly worn. 

6. Old dogs with wet l worn permanent teeth. 

8. Mandibles without teeth in place, but v.nich are at least subadult 

The mortality data are as fol lows: 

1. Very young 2 
2. Young 
3. Subadul t ' ,. Adult ' 6. Old 
6. At least subadult 6 

There are 16 mandibles, 14 of wh1·ch are at lt Tt'JS 
result t d least subadu • re 

sugges e that the dogs from Ban Na 01· were y ~e 
of full body size. killed when the 
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Ban Na D1: the b10l091cal remains 

MANIDAE: Alanis sp. 

OnlY one pangolin bone (a humerus) was found at Ban Ha Di CL 6). 
distribution of the Chinese and Malayan pangolins is complimentary• !::h bein9 adapted to primary and secondary forest. 

FELIDAE: Fe/is sp. 

cat bones were rare at Ban Na Di, the following two specimens 
being identified. Ft!/~ btN1g11/t!m1is : the leopard cat was widely distributed 
in Asia. Boonaong and McNeely (1978) noted that it was tolerant of human 
resence. Indeed they mention that it was a raider of human stock. The 

~ouowin9 specimen is identified to this species: 

FEMUR L.7 max. with head: 8.3 mm 

Fe!~ sp. One fetid humerus was found in level 6 but it is not possible to 
identify it to species level: 

HUMERUS L.6 ow: 23.2 mm 

MUSTELIDAE: Alt!/og11lt! pt!rsonala 

The Burmese ferret badger is adapted to several habitats, including 
forests and ricefields. Two adult mandibles were ascribed to this species 
as follows: 

TABLE 6-13 

Ban Na Di: the bones from Alt!logale persona/a 

IDE t<>. flRM:N&KE L M..V FM Rl't L M..V M FON 

Mandible 1 
Mandible 2 

level 7 
Levef 7 

~logalt! persona/a 
British M.iseun 1948 .7.12.16 

17 .1 
17 .8 

17.0 

RANIOAE: Rana tigrina 
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the i,101og1cal remains 
Ban Na D1: 

·bed to the frog Rana lig,-;,,4 

Several specimens have been .9sc~i been identified to specific l A 

smaller group of frog bom:s ha~e f~~ ::ne. The for~er speci~s is 8d~:t:e1 
and are labelled Rana sp •. sma d" 

9 
and finds rice paddies con9.,.. II 

to ttoo in , 
.. ,,1,1 

to an open habitat prone . 
· 

. were found. 
The following specimens 

T.-,a.£ 6-14 

Na Di 
a-.... finrina fran Ban 

The bones o t ,_,,.,, ~· 

3 ~ 5 6 

1 2 

1 1 1 

I l iun 1 1 

Urostyle 1 2 
1 1 

Maxilla 1 

Radio Ulna 1 2 2 

t-t,nerus 1 
Tibio Fibula 

9#t.L FfOi OCtE: IWl4 SP. 

1 
2 

ll iun 2 1 

Urostyle 1 

Maxi Ila 
t-tmerus 

1 

Radio Ulna 1 

Tibio Fibula 
2 

Fem,r 1 1 2 

AVES: G111/us dom11slicus and unidentified bird 

7 8 

~ 1 
11 2 

7 2 
1 2 
3 

1 1 
1 

2 2 
1 

3 
1 1 

Despite the fact that within living memory there was a rich avitauna 

in the environs of Ban Na Di, bird bones in pre- and protohistoric contexts 

there are rare. Moreover, identification even to family is ruled out due 

to the lack of a modern comparative sample. 

Chicken bones were relatively common at Ban Na Di. They were 

usually larger than the comparative specimen, a wild jungle fowl from 

Northern Thailand. The following dimensions were obtained. 

TABLE 6-15 

Ban Na Di: the dimensions of the bones from Gallus 

EDE tO. ~ G.. Bd SC Bp 
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Ban Na D1: the biological remains 

Tarsanetarsal 1 L.7 13.7 charred 
2 L.7 12.5 
3 L. 7 22.5 • L. 7 13.1 charred 
5 L.6 charred 
8 L.5 charred 
7 L. 7 B.12 80.8 12.8 6 . .t 13.9 

t«>. PR>JEN4KE G.. SC 8d a:.M,,ENT 

ferra,r 1 L.7 (75.0) (19.0) 
2 L.7 charred 
3 L.2 55.0 13.0 .. L.2 charred 
5 L.2 young 
6 L.2 young 
1 L.7 B12 77 ... 6.9 15. 1 young 

t«>. PR>JEN4KE Dip G.. 8d CXM,EN1" 

Ti biotarsus 1 L. 7 (18.5) charred 
2 L. 7 11.5 
3 L.5 12.1 charred .. L.2 young 7 L. 7 B.12 20.0 1U.2 11.9 

t«>. PR>JEN4KE Bp 8d SC G.. CXM.ENT 

Hunerus 1 L. 7 19.9 charred 2 L. 7 
3 L.7 charred .. L.6 charred 5 L.7 B12 18.8 15.5 7.3 70.3 

t«>. flRMIIWa G.. Dip l3p 

Carpanetacarpus 1 L. 7 charred 2 L. 7 8.12 37.9 7 .1 11.7 

t-0. ~ G.. 

Ulna 1 L. 7 8.12 66.6 

In addition there are 2 pelvic bones fran levels 7 and 3. 
The following specimens were identified to large birds as follows: 
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Ban Na o,: the b1otog1cal remains 

fran Level 8 Bp 24.5 
Tar~tatarsus 30.9 
t-kmerus tran Level 7 Bp 

The fol lowing specimens were identiti~ to S'l'll ll bi r ds as foll<Jlltfs: 

fran Level 7 a.. 11.5 
Car pare t aca r pus 

tran Level 6 8d 11.2 
Tarsanetatarsus 
Tibiot■rsus fran Level 3 8d 6.9 

VARANIOAE: VaratHJS nebulosm, 

The following specimens were 

nt!bulosus: 

identified as the lizard, 

Mandible fragments from level 7 (3 fragments). and levels 6, 5 4. 

CROCODYLIOAE: Crocody/116 sialTH!lfl!lis 

A small number of boney scutes were ascribed to crocot1yfll! 

silfnt!nsis. They were recovered from level 7 (3 specimens). and levels 5 

and 4. 

TRIONYCHIOAE 

There is one fragment of carapace trom level 5 which comes from a 

soft-shelled turtle. The two possible species in question are Trionyx 

c11rlil11~ and Chilra indica, the former having a narrower margin to the 

plastron. It is impossible to distinguish between the species on the basi, 

of the available specimens. 

VIVERRIOAE: Hemigalus d~rby111HJS 

. Several species of civet are indigenous to Thailand. Apart trom the 

~ran,~":' a~d mandible, assigning bones to different species is difficult. Tilt 

idenhflcahon ot the humeri below must be regarded as tentative at 0e5I. 
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Ban Na D,: the b1olog1cal remains 

TABLE 6-18 

Ban Na Di: The Bones of HtNnig11/us derbyanus 

t-unerus 

tO. 

1 
2 

PFOJ0WCE 

L. 7 
L.6 

Hl!migalus dt!rbyanus British Mlseun cat. 

fJIJ 

1t.3 
U.6 

no 67.1611 10.0 

The following specimens were ascribed to Vivellicu/11 rasse. 

TABLE 8-17 

Ban Na Di: The Bones from Viverricu/11 rasst! 

fl[). L.Al.V. L.Al.V. Ht. Ma'N> IBLE 
FM RlN M.RlN BEHlt-0 M. 2 

MtH)IBl.E 1 L.7 22.3 11.0 8.5 
2 L. 7 11.0 e., 
3 L.7 22.7 11.8 10.5 

• L.6 11.2 0.9 
5 L.8 11.7 9.3 
6 L.5 21.2 11.3 8.2 
7 L.t 11.2 10.0 

t-0. PFOJ0WCE 

Tibia 1 L.7 12.5 
2 L.5 11., 

tO. PfOJBWCE DFC 

Ulna 1 L. 7 7.5 
2 L. 7 8.5 
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Ban Na Di: the biological remains 

LEFUIIDE: Lepus pegutmsis 

The Siamese hare, Lepus pegutmsis, is found typically 

where the forest has been cleared (Boonso~g and ~e::l:97~). 

herbivores and prefer an open, grassy habitat· Th owing 

have been ascribed to this species. 

TABL.E 6-18 

Ban Na Di: the bones frcm L~s peg,Mnsis 

l..&EL Dl~IOIS 

7 0#: 20.5 Mllx. W. head: -
.. 10.1 

PELVIS 

SCAfl.lA 1. 
2. 

FW>ll.6 

TIBIA 

1 

7 
7 
5 

5 
5 
2 

7 

7 
6 
2 

6 .. 

L. N:e t abu l tm: 9.9 

L. Gtenoid fossa: 9.7 

L. Glenoid fossa: 

L. Gtenoid fossa: 9.8 

0#: 10.0 

0#: 11. 0 

0#: 10.1 

OIi: 7.9 

OIi: 11.9 

0#: 1·3_3 

M..V L. Tooth row: 21. .. 

>t...VL. Tooth row: 

There are rmny i~digenous Thai species of rat, sane of wiich are 

adapted to distinct envi rorments. In the absence of C<J1l)arat ive dafa, 

the rat bones at this site have been assigned to two groups, 'large' ancf 

'srmt l' respectively . The former con ta ins bones about the same size 8' 

. 
. e ~ 

Rat/us ea.rds, and Rat/us s11bllnus, and the latter is the same saz 
D. are 

Ra/lus kor11l1msis. Measurements of large rat bones fran Ban Na 1 

as fol lows. 
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Fenur 

Ban Na D1: the b101 .:,91c al remain,; 

TABLE G-10 

Ban Na Di: the bones from Muridae 

"°· flRMN&K:E L. ,t. V. Tcxm-t f01! 

Mandible 1 
2 

"°· 
Fem.tr 1 

2 
3 

L.3 10.5 
L.2 10.6 

L• 
L• 
L.4 

Mi\)(. w. ~ 

5.4 

In addition there are 2 IONer incisors fran level 5 and 
5 upper and tower 
teeth fran levels 5, • and 3. 

M!asuuments of !lnlll l rat bones fran Ban Na D1 

IOE no. PRMtW(E L. Jit...V. TOOTH FON 

t.tlndible 1 L.7 
2 L.6 
3 L.6 7.1 
4 L.4 6.7 
5 L.1 

t.t>dern sna l l rat trcm Dan Ou ang 7. 1 

tO. L ~w. ON 
1--eD 

L.8 6.5 De Fused 
2 L.8 De U/F 
3 L.8 
4 L.-7 3•.1 3.4 E.6 De Fused 
5 L. 7 32.1 3.0 6.0 De Fused 
G L. 7 28.8 7.0 De Fused 
7 L.7 6.9 De Fused 
8 Li 3.2 De U/F 
0 L. 7 3.0 De U/F 

10 L.7 3.4 Broken 
11 L.7 2.9 Broken 
12 L. 7 2.9 Broken 
13 L.6 2.8 Broken 



ean l'IJ D1: the b1 o tog1cat remains 

L Ml')(W. 

to. tEM> 

6. 1 De Fused 

Ferrur u L.5 
L.5 

3.3 De U/F 
15 3.5 New Break 
16 L.5 

17 L.5 De U/F 
18 L..t 3.3 

19 L..t New 8re11k 

20 L..t 5.5 
New Break 

~rn snall rat 2.1 

fran Ban Oliang 

to. L 

t-bnerus I L.i 5.0 De U/F 

2 L.7 6.2 New Oreak 

3 L.6 5.7 De U/F 

~rn snall rat 5.0 

fran Ban Oliang 

to. PRMtWa PN L fJII 

Tibia 1 L.8 3.5 De U/F 

2 L.8 De U/F 

3 L.8 3.7 New Break 

• L. 7 3.9 De U/F 

6 L.7 4.0 De U/F 

6 L. 7 3.8 De U/F 

7 L. 7 De U/ 

8 L.7 De U/F 

0 L. 7 De U/F 

10 L.6 7.1 30.3 3.7 De Fu9ed 

11 L.6 3.8 De U/F 

12 L.6 3.8 De U/F 

13 L.6 De U/F 

u L.'6 De U/F 
15 L.6 4.0 New Break 

16 L.6 NeW Break 

17 L.5 3.0 De U/F 
18 L.5 4.2 De U/f 
M:>dern SMl l rat 5.4 3.2 
f ran Ban Ol I ang 

t-o. G.001D fOiSA L. 
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scapt,la 

pelvis 1 
2 
3 

1 
2 

Ban Ma Dr: the b1olog1ca1 remains 

L.8 
L.4 

L. 7 
L. 7 
L.7 

L. CF ~AIU.lM 

M,dern sna l l rat f ran Ban Oi i ang 

2.8 
3.0 

3.7 
3.5 
3 . 1 
2.7 

In addition there are 13 upper and lower incisors: 

2 tran level 8. • fran level 7. 2 fran level 6, 2 tran level 5. 

1 tran level •• 1 tran level 3, and 1 Iran level 1. 

~RPESTES JA VANCVS 

This species has a wide-ranging diet and prefers open grassy terrain 
to thick woodland. The following bones were ascribed to 1t. 

Mandible 

Int: 

~rus 

TABLE fl-20 

Ban Na Di: the bones from Herp~sl~s javanicus 

1 L.8 
2 L.8 
3 L.7 

' L.7 
5 L.7 
6 L.6 
7 L.5 
8 L.4 
9 L.4 

10 L.2 

"°· 
1 

L.ALV 
FM FOIi 

U.2 

15.0 
U.2 

15.1 

L.ALV 
M FOIi 

9.1 

9.5 

9.7 

9.0 
8.8 
8.2 

11.3 

PRM:NttCE 

L. 7 
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Ban t-13 o,: the b1 o l o g1c al remains 

2 
L. 7 11.3 

0PHICEPHAUDAE: Chlnna sp. 

Fish ot the genus Channa are very widespread in Thailand t 

They inhabit most types of aquatic habitat. including lakes. ponds. sw:d11y, 

and streams. 1n size, the adult range t~om 10 cm ~o over 1 m in le,i"'Ps 

The most common type in Northeast Thailand is Ophicepha/u$ $/ri.,/~ 9th. 

most it not all the small Channa bones from Ban Na 01 probably corne 
1

1111d 

this species. It is a resilient fish which sinks into the mud in dr '~111 

ponds and rivers during the dry ~eas~n. Provided the skin and breat~9 

apparatus remain moist. it can survive in this manner for several months 9 

The best time to catch this fish follows the onset of the mons • 

when watercourses fish fill and catching by net or trap is straightforwoon, 

The caught ,n this manner today are small ( c. 10-20 cm tong). 1 
11rd

· 

matched in the prehistoric samples. The following specimens .,,siie 

recovered and identified, nearly all coming from the fine-mesh scree111n ere 

TABLE 6-21 

Ban Na Di: the bones from Ophicephalids 

LEVEL 

1 2 3 • 5 6 7 8 

Oentary 2 3 3 7 5 20 6 

Prsnaxi t ta 
1 1 1 16 20 

Palatine 1 
.... 
"- 2 0 Hi a 

Qladrate 
1 1 3 8 1 

Mlxi lla 4 1 .. 5 2 16 

~rcultm 
2 ' 

Anguloart icular 
2 1 1 8 

(~rs refer to n specimens) 

ANABANTIDAE: Anabas /t1$/Udineus 

The ~nabant!d fr.sh of Thailand have the impor tant characteristic 01 ' 

suprabranch1al cavity, which allows them to breathe out of wa ter. Qurte 

the commonest species in Northeast Thailand today is Anabas testutfjJtlJS, 

This species · t · ·1 · · 
· ..i 1)1. 

. is O . s,m, ar size to the prehistoric specimens trom Ban ,,a_ 

Today. this species occupies swamps, lakes and ponds. It frequents rrce 

paddies during the wet season, and can colonise wet sea9on habitats bY 
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Ban Ma D1: the b101091ca1 remains 

g aoross dry land trom its dry season retugia. The tollow1ng bones ,novtn . n g to this group, Anaba!I lt!!lludint!~ being the most likely species 1 belon 
question: 

TABLE G-22 

Ban Na Di: the bones trom Anabantids 

Level 1 2 3 ' 5 6 7 8 

prsna><i tla 7 1 7 6 20 126 11 
0entary 11 
Pharyngeal 2 1 ' 1 
N\guloar ti cular 2 2 3 ' 0perculun . 1 2 3 10 
n = nurber of spec nnens 

CLARIOAE: Clarius b11tr11chus 

Like other Anabantid fish, the clariid catfish can survive for long 
periods without water by means ot the suprabranchial cavity. They are 
very widespread, the commonest species in Northeast Thailand being C/11rius 
b11tr11chus. They are abundant and_ easily netted or caught in traps during 
the wet season. The following specimens were recognised: 

Pectoral spine 
Pectoral process 

TABLE 6-23 

Ban Na Di: the bones from Clarids 

1 

3 

2 

2 

3 4 

8 

5 

9 
1 

BAGRIOAE: Mystus sp. 

- 3i7 -
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Ban Na D1 : the b1olog1cal remains 

The following bones were identified as belonging 
Most fish represented were between 5-20 cm long. 

TABLE 6-24 

Ban Na Di: the bones from Bagrids 

LEVEL 

Level 1 2 3 4 5 

Pectoral spine 1 3 4 
Pectoral process 1 
Dorsal fin spine 

SILURIDAE 

to Mysfus 

6 7 

8 33 

This family was represented by one dentary in level 8 . 

CYPRINIDAE: Barbus sp. 

sr:i. 

a 

4 
2 
1 

Two dorsal fin spines from L.5 and one pharangeal bone from L.7 

were ascribed to Barbus sp. 

THE BAN NA DI FAUNAL SPECTRUM 

The faunal spectrum from Ban Na Di has been expressed in two 
ways (figs 6-1 and 2). The first excludes the bones recovered from the 
fine screening process. The second incorporated the identified bones 
from the samples which were screened through a 1 mm mesh. In the 

latter case. the actual number of individuals has been increased by 8 

factor of 6.66. because only 15" of the material was fine-screened. OnlY 
levels 4-8 remains have been incorporated in fig 6-2. because levels 1- 3 

material was not screened through the smaller mesh. 
The effect of fine-mesh screening has been to demonstrate ctearlY 

the numerical importance of small fish. The build up of fine silty tenses 
st 

the site reflect flooding. Indeed within living memory. travel to_ near_b~ 
villages during the wet season was only possible by boat. Such small 

115 
8 

were abundant from level 8 right through to level 4. Only in l evel 
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Ban t'-la o,: the b1olog1cal remains 

. b declined 

ver were shellfish abundant. Thereafter. their num ers 0 . 

a
hpopwreec,·at>ly. Other aquatic species found in the lower levels at Ban Na . 

1 

. th declined in 

the frog. water turtle. and crocodile. In each case. ey 

were . 
uencY with time. 

d 

treQ The mongoose (Herpes/es javanicus). hare (Lepus s1amensis) an 

t ( ,,.. · ., , · , 1 all animals which by 

ll Indian cive v1verr1cu,a m11,11ccens1s,, are 

smeaterence, occupy a cleared rather than a forested habitat. ~he hare ao
d 

pr 
d ng and after 

civet appeared first in level 7 contexts. but became rare uri 

h build up of level 5. 
t e The water buffalo ( Buba/us bubalis) was absent 

deposits. One bone only was recovered _trom level 7. but 

b ndant from level 8. The other domesticated mammals -

: u as well as all deer species were exploited throughout 

0
~~an Na Di. Domestic chickens however, were rare except 

THE FAUNAL MATERIAL FROM HUMAN BURIALS 

from level 8 

it became more 

cattle. pig and 

the occupation 

in level 2. 

The interment of animal remains with the dead was commonly 

practiced at Non Nok Tha and Ban Chiang (Higham 1975. Kijngam 1979). At 

the former, complete pigs_ and articulating limbs of cattle were placed 

alongside the human remains. The inhabitants of Ban Chiang preferred to 

place pig mandibles with the dead. 

The principal mortuary assemblage at Ban Na Di has been sub-divided 

into three phases. The occurrence of burial bone in burials from each 

phase is set out in table 6-25. Where appropriate. adult bovid bones have 

been measured and placed on .a scatter diagram (figs 6-3 and 4). It is 

clear that the provision of animal limbs was rare during phase 1a (one 

example out of 15, and became more common during phase 1b (seven out 

of 21) and phase 1c (11 out of 23). During all phases. the left forelimb of 

a cow or pig was the preferred offering. Only when two limbs were 

incorporated. was a right hand one used in the mortuary ritual. B.36 

(phase 1b) was accompanied by a pot which contained the left forelimb of 

a juvenile pig. B.12, that of a 17 year old female, included a complete 

chicken skeleton. The young child in 8.19, aged between three and ten 

years at death. was covered by the bony scutes of a crocodile. It is 

probable that these represent the placing of a skin shroud over the body. 

The dimensions of the Ban Na Di bovid first fore phalanges are set 

out in fig 6-4. With the exception of the specimens from burial 38, all fall 

within the size range of corresponding bones from modern Thai domestic 

cattle. They are, however, smaller and more gracile than the comparative 

specimens from the gaur ( Bibos gaurus) and banteng ( Bibos javanicus). 

The same pattern is found in the case of the magnum and second fore 

phalanx. As at Non Nok Tha and Ban Chiang. domesticated animals were 

clearly preferred tor sacrificial purposes. 
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1. FM 
3. L 
5. ON 
7. Ji,,LV 

Ban Na 01: the biolog1cal remains 

ABBREVIATIONS USED IN BONE MEASUREMENTS 

Premolar 
Length 
Distal width 
Alveolar 

2. M 
4. FM 
6. MN 
8. /JLV L 

M>lar 
Proximal width 
Mininun width 

FM rON Alveolar length Of 

9. /JLV L M rON Alveolar length of the rrolar rON 

Greatest length 

the prern>lar r°'N 

10. G.. 
11. Bp 
12. SC 
13. Bd 
14. Dip 
15. HT 
16. BPC 
17. De 

Breadth of the proximal end 

Sma.llest breadth of the corpus 

Breadth of the distal end 

Diagonal of the proximal end 

Height 
Breadth across the coronoid process 

Distal end 

- 3 8 0 -



Ban Na Di: table of animal bones from burials 

TABLE 6-25 

Ban Na Di: the animal bones from burials 

t(). SEX It(£. R-WiE DESOllPTI04 PRIM6RY' ~IATI04 

B.26 F 30-40 1a C<Jl1)letely excavated Bibos: left forel irrb 
B.15 0-3 1b C<Jl1)letely excavated Bibos: left fore l irrb 
B.36 F 30-40 1b C<Jl1)letely excavated Bibos: left fore l irrb 

Sus:. left forel irrb ( in pot) 
B.38 3-10 1b C<Jl1)letely excavated Bibos: left torel irrb 
B.12 F 10-20 1b C<Jl1)letely excavated Sus:. 2 left forel int> 

GIii /us:. carplete skeleton 
B.19 3-10 1b C<Jl1)letely excavated Crocody/11s: about 20 bony 

scutes 
B.42 F 20-30 1b partially excavated Bibos: left forel irrb 
B.16 F 17-18 1b disturbed burial Bibos: 1 hunerus 
B.29 0-3 1c C<Jl1)letely excavated Bibos: left forel int> 
B.18 F 30-40 1c C<Jl1)letely excavated Sus:. left forel int> 
B.48 F 30-40 1c disturbed burial Bibos: left forel irrb 
B.32 M 30-40 1c par-t ial ly excavated Sus:. forel irrb 
B.16 M 30-40 1c partially excavated Bibos: left forel int> 

right forel int> 
8.10, F over 50 
11 M 30-40 1c call)letely excavated Bibos: left forel int> 
TS 8 F 30-40 1c disturbed burial Bibos: torel int> 
TS 11 - adult 1c disturbed burial Bibos: forel int> 
TS 12 M 40-50 1c partially excavated Bibos: torel int> 
TS 13 - over 30 1c disturbed burial Sus:. forel int> 
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The Rice Remein!! from Ban Na D1 

THE RICE REMAINS 

T.T. Chang and E. Loresto 

Twenty two samples have been examined. All are milled . kernels. SUMP impression only shows thin-walled parenchymatous c~~~e No epidermal cells of lemma/palea were noted in all the samples. With s. aid of the photo enlarger. the grain length and width of whole kernels ~ the measured (table 8-26). For broken kernels. only the width was taken. ere drawing traced from · the projected image is shown in fig 8-7. Based A. the data and the drawings. there is a slight vari~tion in ~he shape ot t~tt milled rice samples. Sample no 6. (level 7) which has six whole kern 
I 
e showed only one with a slender kernel (1.3 mm) and the other f ive ran; s, from 2.1 to 2.8 mm in width. Not much variation in the shape of the / d kernels was found in the different cultural levels. Our visual observati~oe suggest that these samples could be rice kernels of the cultivated type_ns 

A sample of rice from burial 17 and the photograph of a clump of rice from burial 8 have also been considered. The former derives fro close proximity to an iron artefact, which was conducive to preservatiorn SUMP impressions did not ~how any evidence of epidermal cells of rio:· hulls. By the use of the micro lens. the sample appears to be a clump of milled rice. The grain is devoid of embryo. The starchy endosperm was pulverised. and because of pulverisation, the clump looks like empty rice hulls. The photographs of rice kernels adh~ring to iron artefacts is more or less the same as the actual sample. The rice kernels are devoid of the starchy endosperm, unlike the carbonised samples where one can see the whole kernel. 

TABLE 8-28 

The dimensions of the rice kernels from Ban Na Di 

Provenance Level Grain L Grain Br RenBrks 

8 2.0 broken kernel A2. 48 8 •. 6 2.6 
/ii2 -41 8 1.3 
A2. •2 7 5.0 2.0 ] two were 
A2. 42 7 3.0 ] broken 
A2. 42 7 2.5 ] kernels 

A2. 43 7 2.2 ] all tour cane 
A2. 43 7 2.3 ] t ran broken 
A2. 43 7 2.0 ] kernels 
A2. -43 7 2.2 ] 
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The Rice Remains from Ban Na 01 

A2 44 7 4.& 2.2 ] Five ot the 
A2U 7 4.2 2.4 J kernels were 
A2U 7 4.6 2 .1 ] similar in 
A2U 7 4.7 2.2 ] shape. Olly 
A2 u 7 4.8 1 .3 ] one is 
A2U 7 4.6 2.6 ] slender 

A1 34 5.0 2.4 
A1/2 26 6 5.0 2.6 
A1/2 23 6 2.6 broken kernel 
A3/4 19 6 4.5 1.8 
A3/4 20 6 6.0 2.0 
A3/4 18 6 4.3 2.4 
A2/3 6 2.2 broken kernel 
A1/2 27 6 4.6 2.7 

A3/4 15 5 5.0 2.3 
M 15 5 2. 1 broken kernel 

M 11 4 5.0 3.0 
M 11 4 2.3 broken kernel 
M 9 4.4 2.2 

A1/2 3 2 5.8 2.3 
A2/3 3 2 4.3 1.2 

A3/4 5 1 5.8 2.2 
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Ban t-la o, taunal spectra 

• 

• 
I - • Voranus nebulosus 

• Bird 1ndel ( small) 

♦ Bird mdel (large) ........ • Go/A.JS 

, Tnonyx / Ctulro 

Testudo e/ongato 

• Mo.lclytmys subtripJgo 

• Smollt,og 

~Ranotigrmo 

• Rodent 1ndet 

• Snake 1ndel 

• Man,s pMlodaclylo 

• Metogole perS-Onala 
+ • Crocody/us s,omens,s 

• Hemrgo/us derbyanus 

+ Small crvet 

• Fel,s sp 

• Fe/,s bengal~SIS 

I • l • Roftus Uorge) 

►-: . ~Raltuslsmolll 

Small mammals 

• • Herpes/es 1ovanicus .C. 
. .!!) 

• V1vernculo rosse 't.:;: 

~
Canoslom,/,o,-,s 

i • Lepus ~guens,s 

~ 
ti) 

~ 

• -
• I ~ 11111111"' - Bubalus buballs ~ 

-
"'unl,oM mun/Jak : 

~ --Ce,vuse/d, 

--Cmusunocala, 

Sus scrofa - B•bossp 
lt\ "' 

l.) 
Cl) 

~ 
ti 
§ 
-E 
Cl) 

f 
\ 

FIGURE 6-1 Ban Na D1: the taunal spectrum (excl. small fish). Each species is represented as a " frequency per l ayer. (+: trace only , .: absent) 
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Ban Na D1 faunal spect ra 
Voronus ntbulost.ts 
Bird IF'ldel (small) 

3:;,~~ndrl ( large) 

· Trionyx / Ch1tro 
r,studo tlon9ulo 

· Moloyemys sublr11uga 

• - mall lrag 

~ Rana l,9nna 

► - Cyp, ,n,dae 

: .. 

Anobos sp 

Channa sp. 

-0 
>, 
u 
C 
Qi 
:::, 
O" 

~ -Qi 
Ol 
0 
1: 
Q/ 
u 
L 
Q/ 
a. 
Ill 
0 

"O 

~ 
C 
Qi 
Ill 

~ a. 
Qi 
0:: 

E: 
:::, 
~ 
ll 
(I) 

fit 
ti 
§ 

: ~~i:;t :~:t ~ 
: ~:;:,~~~,O:~~~us (lJ 

· Melogole persona/a ~ 

ID 
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The people of Ban Na Di 

CHAPTER SEVEN 

THE PEOPLE OF BAN NA DI 

Philip Houghton and Warraohai Wiriyaromp 

INTRODUCTION 

The human remains from Ban Na Di represent 73 individuals. The 
majority (63 individuals) are from mortuary phase 1 (1000BC-300BC). Five 
jar burials containing infant remains comprise the mortuary phase 2 material 
(early first millennium AD), while three fragmented adult skeletons dated to 
the middle of the first millenium AD constitute the mortuary phase 3 
material. The assignment in time of three individuals is uncertain. In the 
discussion, only mortuary phase 1 individuals are taken to represent a 
discrete population. The details of each individual are set out in Appendix 
2. 

At excavation, much of the material was found to be fragmented or 
incomplete, and subsequently proved difficult or impossible to reconstruct. 
The fragmentation reflects in part the fact that these burials were 
disturbed by human activity, such as the opening of graves in antiquity. 
The bodies were buried directly in the soil. No signs of a protective 
cover, such as a wooden coffin, have been . found, although one burial was 
foood under the remains of a crocodile skin, and fabric adhering to metal 
ornaments may come from shrouds. The bone in general is quite fragile, 
and chemical analysis reveals that very little organic structure has 
survived. 

The bone was cleaned with small instruments such as scalpels and 
dental probes, and no water or chemical solutions were used. After 
cleaning the bone was reconstructed us_ing latex glue. Each individual 
skeleton or part thereof has its own identifying number, this being the 
number given at excavation. Some burials contained multiple human 
remains, and when part of a further individual was identified in the 
laboratory, an alphabetical subscript was added to the field number. The 
burials from the 1980 test excavation have the code "BND.TS" (Ban Na Di 
test square) before the number of the individual, while "BND" identifies the 
burials from the major excavation. 

METHODS OF ANALYSIS 

1. Ageing of individuals 

The ageing of immature individuals was by standard biological 
criteria of bone and tooth development. Ageing adult remains is always 
more difficult. The most useful method involved the analysis of toothwear 
(Miles 1983, Akpata 1975, Nowell 1978, Kieser et al. 1983) , the standards 
being provided by those individuals showing the final stages of bone or 
tooth maturation, or who possessed an intact pubic symphysis · (Kerley 
1970, McKern 1970). Some use was made of the state of the cancellous 
bone (Jowsey 1980, Singh et al. 1970, Hall 1981). Unfortunately the bone 
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to allow ageing on histological criteria. 
cortex was too fragile 

2. Sex of indiYidual:r 

Det mination of sex was not attempted for individuals younger tha 15 erFor those over 15 years. sex was determined whenever POSsibt" 
years. 

l . h l e 
from pelvic morphology. 1n the absence of the pe vis, morp o ogy of the skull, and dimensions of long bones were assessed. and <:ompared With data from the individuals sexed by pelvic morphology. Citrate analysis (Dennison 1979) was attempted, but the bone was found to have negligible organic content. 

3. Sl•lure and limb proportions 

stature was estimated from maximum lengths of long bones using the White American formulae presented by Trotter (1970). These formulae provide the best compromise when body proportions are unknown. Standard ratios between the various limb bones were assessed. 
~- Radiological :,/uditl:, 

a. Cortical thickness. This was measured on the second metacarpal by standard techniques (Garn 1970). Nordin's Score (Barnett and Nordin 1981) was derived to normalize bone thickness for size. b. Lines of arrested growth. Intact long bones were examined for these. 

5. Functional change 

Each individual was examined for evidence of skeletal features resulting from some habitual activity. Petves were examined tor bony evidence ot past pregnancy (Houghton 197.4). 

6. Pathology 

Each individual was examined for evidence of bone pathology. 
l'. Skeletal measurements 

Where possible, dimensions of functional significance, or of use in distance 
analyses, were taken. 

8. Dtmlal analysis 

Standard mesiodistal and buccot1·ngual tooth d. and 1mensions were measured, 
cusp morphology was noted. Dentitions were assessed and 
pathology. 

for wear 
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FINDINGS 

t Lile span 

Figure 7-1 is a histogram of the age at death for the mortuary 

phase 1 individuals. Twenty individuals aged under 15 years have been 

arbitrarily distributed evenly between the sexes. while 14 adults who either 

could not be sexed or could only be judged as mature. are not included 

in the histogram. The graph shows high mortality in the early period of 

life, especially before the second year. Mortality decreased to a low 

level for those aged 10-14 years. The 15-19 group shows a higher 

mortality among females, while males predominate in age groups 20-34 and 

have their highest mortality between 30-34 years. Females predormnate in 

those reaching the fifth decade of life, and only two individuals, both 

female. are judged to have lived into their sixth decade. The mean age 

at death for 17 males over 15 was 29.5 years, and of the 12 females, 37. 7 

years. The mean age at death for the total adult group is 32.9 years. 
These data are set out in table 7-1. 

TABLE 7-1 

Ban Na Di: mean age at death for adults (over c. 15 years 
of age), from mortuary phase 1 

n 

male 17 
female 12 
cari>ined 29 

mean 

29.5 
37.7 
32.9 

standard deviation 

6.66 
11.23 
9.58 

The Ban Na Di life table (table 7-2) was constructed from the 

estimated age at death of all individuals from mortuary phase 1. following 

the method of - Acsadi and Nemeskeri (1970). Such a composite life table 

utilises the age at death of the individuals of a sample regardless of their 

exact year of birth or death. These methods oversimplify demographic 

mechanisms, yet a variety of useful results have been based on this 

approach (Keyfitz 1979). Life expectancy at birth was 22.8 years. The 

survivorship curve derived from these data is presented in fig 7-2. the 

mortality curve in fig 7-3. and the life expectancy curve in fig 7-.t. 

2. Ratio of sexes 

The number of mature males was higher in all stages of mortuary phase 1. 

with an overall male/female ratio for that mortuary phase of 1 . .t:1. 

1. Body Morphology 

stimates of stature and limb proportions of the Ban Na Di people were 
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ba3 ed on measurements taken on complete long bones from 28 indi . 
d f Vldll (15 male. 11 female). For stature. the tibia an emur were the Pref 'hi bones. but in 5 individuals an upper limb bone had to be used. The ':teu height of the 15 adult males was 1737 mm. and of_ the 11 females. 1813 e,ri the percentage difference between the means bemg 7.6 (see table 7_11liti, Proportions of limb bones are detailed in table 7-3. lndiv• lO). measurements are presented in Appendix 2. . 'd""l Mean mandibular dimensions are presented in table 7-4 Yfh• individual measurements for these are given in Appendix 2. Furt~le comment on head morphology is made in the section on biologic: relationships. 

TABLE 7-2 

Ban Na Di: the combined life table for mortuary phase 1 

X span d'x dx Ix qx Lx nlx Tx Ex' of 
years 

0-4 5 15 29.41 1000 .294 853.0 4285 22282 22.82 5-9 5 4 7.84 708 .110 887.0 3332 18017 25.51 10-19 10 3 5.88 827 .094 598.0 5975 14885 23.42 20-29 10 9 17.84 588 .309 480.0 4800 8710 15.33 30-39 10 13 25.49 392 .850 285~0 2845 3910 9.97 40-49 10 4 7.84 137 .589 98.0 975 1285 9.23 so+ 10 3 5.88 · 58 1.000 29.0 290 290 5.00 

(total= 51) 

'JC age interval. n:width of age interval. d'x: number of individuals dying at age x in completed years. dx: number of individuals dying at age x expressed as ·a proportion of a cohort of 1000 individuals. ix.· number of individuals living at exact age x. obtained by subtracting the number of. deaths from the number alive at the beginning of each age interval. qx. mortality rate, or the number of those dying expressed as a proportion °~ the living (ngx=ndx/lx). Lx.·number of individuals alive between x and ,c+h calculated as nLx=Clx+lx+1)/2 multiplied by the number of years in eao age group. Tx: sum of the nLx values from the bottom of the coturnn .;o the age interval being calculated. ex: Lite expectancy or the mean 11 
: expressed in years. ·remammg to those individuals attaining age calculated by the method eox=Tx/lx. 
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TABLE 7-3 

Limb proportions In Ban Na Di adults 

mean standard deviation n 

tibia: ferrur 
radius:hunerus 

85.2 
81.2 

2.52 
4.U 

10 
4 

"· Radiological !IIUdMS 

a. Cortical thickness. Only six males and four f emales were 
available for this examination. Table 7-4 gives the findings. 

b. Lines of arrested growth. Data on these are presented in table 7-5. The long bones of 23 individuals over age 15 were examined, and five (3 male, 1 female, one of undetermined sex) showed lines of arrested 
growth. In the immature group, four of nine individuals showed lines, most being formed in the three or four months preceding death. 

TABLE 7-4 

Ban Na Di: mean cortical thickness (mm) and Nordin's score 
for the second metacarpal 

SEX n cortical thickness Nordin's score 

6 5.5 62.4 

f'EM&l.E 

<X>.elte> SEX 10 

4.5 83.8 

5.1 83.01 

TABLE 7-5 

The mean number of lines of arrested growth in the 
Ban Na Di population 

Group nurber of rrean no. of lines of 
individuals arrested growth 

adult male 3 5.0 
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adult fermle 
adult 
inmature 

5. FunclioMI sktll~tal chan~ 

1 
1 
4 

3.0 
2.0 
4.7 

The tibiae of 22 individuals could be assessed for the presence of squatting facets. Only one individual showed a large facet. where the articular cartilage of the ankle joint had clearly extended onto the anterior aspect of the tibia. · Seven individuals (5 male, 1 female. 1 undetermined) showed very slight anterior extension of the joint surface. A further four individuals showed a large facet on the anterior aspect of the tibia some 3-4 mm above the joint. that could be related to a roughening on the most anterior part of the neck of the talus. 
The clavicles do not show the first rib grooves characteristic of individuals who consistently paddled canoes or similar craft (Houghton 1980). 
Only seven mature females had fairly intact pelves. and all show evidence of past pregnancy. The youngest was 17 years and the oldest was over 50 years. These pel ves were distributed throughout mortuary phase 1. 

6. Pathology 

Little bone pathology was found. An adult male showed a well-healed fracture of the first metatarsal. and an unsexed adult showed thickening of the anterior tibial border. probably the result of a simple infected lesion. An unsexed individual aged over 50 years showed moderate osteoarthrosis of a knee joint and of a first metatarso-phalangeal joint. Nine individuals aged over 30 years showed moderate degeneration of the lumbar spine (osteophytosis of · the vertebral bodies, .-nd slight osteoarthritis of the apophyseal joints). while slighter degeneration was seen in a male aged 20-2• years. 

T. Dental arialys~ 

a. Metric data. These are set out in tables 7-8 and 7-7. b. Morphology. This is set out in table 7-8. The dentition is characterised by a lack of complexity: such features as shovel-shaped incisors. and additional molar cusps. are hardly manifested. Of 12 
individuals on whom the entire third molar complement could be assessed, five showed absence of at least one tooth. The aplasia was particularly of the upper dentition: of 18 mandibles. three showed absence of at least 

one third molar. whereas of 12 maxillae. four showed at least one missin9 third molar. 
c. Wear. Molnar's (1871) criteria were used. The progression of wear with age. deduced from individuals aged by other methods. was to grade9 2-3 from 'teens through to mid-twenties, then grades 3-5 until about age 40. and grades 5-8 thereafter. In each age· group wear was fairly evenlY spread over the entire arch, but with accentuation on incisors and canineS, 
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and first molars. Only late in the fifth decade was any exposure of the 

pulp cavity evident. 

Eleven of the 12 males between ages 19 and 45 years showed an 

unusual wear feature. predominantly of the upper left central incisor. and 

consjsting of a shallow V-shaped groove on the occlusal surface, 

extending from labial to lingual edge (fig 7-8). Usually a complementary 

but lesser groove showed on the opposing lower incisor, and adjacent 

front teeth, upper and lower, sometimes showed similar but lesser grooving. 

A very early stage of this groove formation was apparent in a 14-year 

boy. In one individual aged 30-34 years, the feature extended onto most 

of the labial surface of the incisor with extensive exposure of dentine, and 

another man in the same age group showed an early stage of such labial 

wear. No female showed this feature. 

TABLE 7-8 

Ban Na Di: the mean dimensions of male teeth (mm) 

Maxillary n mesiodistal S.D. bucoolingual S.D. 

11 8 8.40 .3-4 7.27 .-48 

12 7 7.08 . -40 6.80 .09 

C 8 7.88 .30 8.37 .-48 

P1 8 7 .12 .22 10.01 • -43 

P2 8 8.92 .-47 10.03 .71 

M1 10 10.48 .52 11.09 .57 

M'l 9 9.90 .61 11.81 .-48 

M3 8 9.18 1.05 11.50 .93 

Mandibular n rnesiodistal S.D. bucco l i ngua l S.D • 

11 5 5.04 • 2-4 5.86 .58 

12 6 5.83 .38 5.96 .so 
C 6 6.80 .38 7.61 • 7-4 

P1 6 6.70 .-41 8.05 . -41 

P2 8 7.17 .-49 8.62 .32 

M1 10 11.30 .-47 11.12 .27 

M'l 10 10.65 .67 10.76 . -49 

M3 9 11.31 .79 10.85 .6-4 

TABLE 7-7 

Ban Na Di: the mean dimensions of female teeth (mm) 

Maxillary n mesiodistal S.D. buccolingual S.D. 
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1 7.30 7 .10 .09 11 
3 8.,3 .75 8.30 .,8 12 
2 1.,0 .80 8.15 .25 C 
3 8.73 .12 · 9.23 .60 P1 

P2 3 6.60 .18 9.03 .61 
M1 3 10.30 .35 10.98 .26 
M2 ' 9.25 .73 10.50 .67 
w 1 9.0 10.30 

Mandibular n mesiodistal S.D. bucoo l i ngua l S.D. 

11 3 5.20 .29 5.,e .20 
12 3 5.73 .,6 5.86 .,0 

C ' 6.32 .31 6.97 .39 
P1 5 7.08 .78 1.10 .91 
P2 6 7.31 .5, 8.,8 .,1 
M1 5 10.68 .26 10.82 .55 
M2 6 10.38 .61 10.18 .50 
w ' 10.57 .35 10.30 .29 

d. Pathology 
(i) hypoplastic enamel. From mortuary phase 1, gross enamel defects were seen in the teeth of two children dying at about 3 years, these defects being formed either late in fetal development or in the first year of life. A nine year old showed a suggestion of minor hypoplasia.. and one man showed transverse lines, formed during early childhood. One of the jar burials from mortuary phase 2, aged 18 months, showed hypoplasia, formed at about six months in utero. 
(ii) Salivary . calculus and alveolar erosion were found to • slight degree in most younger adults, with some· progression in severity through to the sixth decade. However the pathology was never sufficient to endanger the stability of the teeth. 
(iii) caries. Three mortuary phase 1 men showed this · pathology. one in his late twenties showed advanced caries of the lower right third 

molar.. and minor caries of the related first molar: in both teeth the 
pathology was of the occlusal surface. One in his early thirties show~d caries of the occlusal surface of the left lower third molar.. w~i~~ .. a _t~~~d man showed extensive caries of a left upper second molar. An 18 yea on female from mortuary phase 3 showed early caries in a deep buccal pit the lower right second . molar. d Civ) Two individuals in the ,s-,e group, a male and a female, an an . i~dividual of undetermined sex aged 50+, showed periapical abce

99 
cavities consequent on exposure of the pulp cavity ·from wear. 

- 398 -

j 



The people of Ban Na Di 

DISCUSSION 

A. HEALTH 

The various findings relevant to the state of health of the group are 

discussed, and a general assessment is then made. 

1. Li,e ,p•n 
The life expectancy at birth of 22.8 years is quite good by the 

standards of tribal society, recent or prehistoric, where values as low as 

20 years are recorded (Weiss 1973). For the adjacent sites of Ban Chiang 

and Non Nok Tha, Pietrusewsky (1982, 1974) calculated life expectancies at 

birth of 28.1 years and 25.2 years respectively. Figure 7-5 compares the 

survivorship curves for these Thai populations and two other prehistoric 

groups. The Namu group is from Taumako, an outlier of the Solomon 

Islands, having cultural, linguistic and biological affinities with Polynesia, 

and dated to AD 1200-1500 (Houghton, in press). The Libben group is 

Amerindian and dates to AD 800-1100 (Lovejoy el al. 1977). The graph 

suggests a rather higher mortality at Ban Na Di until early adult life, when 

compared to the other Thai groups, but the curves closely match in later 

adult life. By contrast, the mortality at the Libben site, where the 

analyses indicate a diet · rich in animal protein but rather sparse in 

vegetable foods, was consistently higher, with a life expectancy at birth o f 

20 years. As a further contrast, the Namu group, in a favourable tropical 

coastal environment with good marine food resources, had a life 

expectancy at birth of 24.5 years, and showed significantly lower mortality 

until early adult life, when a sudden increase occurred. This can be 

related to the occurrence of · yaws in this group, at least 501' of the 

adults having the tertiary (bone involvement) stage of the disease. 

As demographic calculations from skeletal data tend to strain the 

inherent methodological assumptions, and different workers place varying 

emphasis on the different sexing and ageing criteria, it is gratifying to find 

results that appear reasonably to mirror the data on diet and environment. 

As there is some evidence (see below) that the Ban Na Di environment was 

rather more favourable than that of the other two Thai sites, the 

differences in life expectancy at birth may perhaps be ascribed to slightly 

differing ageing criteria of different workers. 

2. Skele/11/ ildic11lors o, he11/lh and nutrition 

Both male and female stature for the Ban Na Di population fall into the 

tall range for Homo sapiens as defined by Wells (1883), and exceed values 

for other prehistoric Thai groups (table 7-9). 

Data tor second metacarpal cortical thickness are limited tor Ban Na 

Di, and no other Thai values are available, but comparative data are set out 

in table 7-11. The Ban Na Di values clearly fall within the range of modern 

well-nourished groups. The few individuals on whom lines of arrested 

growth can be assessed, limit the validity of comparison, but other data 

are 2.6 for Anglo-Saxon (Wells 1987), 5. 72 for Maori (Simpson 1979) and 

8.01 for Amerindian (McHenry 1988). Thus the Ban Na Di mean of 4~3 seems 

low in the range for material from prehistory. 
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These skeletal indicators of well-formed,. robust bone structure _ 
a modest incidence of lines of arrested growth,. suggest a 900 d ' :•_th 
throughout lite without recun-ent episodes of seasonal malnutritio •et .. . n 
endemic illness. One 17-year female showed pelvic . evidence ot Pa 0 r 
pregnancy,. implying menarche as early as 15 years,. agam suggesting 

900
st 

nutrition with associated early fertility (Short 1976). d 

3. Spttcihc pathology 

No pathology wae endemic,. beyond the usual evidence that the lurnbar 
spine of Homo 6apitlml bears the brunt of the upright posture. 

-#. Denl•I indcalon, of t1lalt, of htla/lh. 

Ther-e have been few studies ot the incidence of enamel h ypoplasia . . . 1n 
discrete populations.. recent or from prehistory.. and criteria and 
classification vary.. so only general comment is possible. The incidence o f 

hypopla!Sia in the Ban Na Di people seems low,. involving four individuals 
fTom mortuary phase 1., only one being adult. By contrast, Goodman et 0 1 

(1980) found a mean incidence of about 1.2 growth disruptions in t he 12:. 
adults of their Amerindian series,. with some 801' of the adults showing 
hypoplastic change. 

5. ~•I •~ssmtNlf 

The9e indicators of the state of health of the group all suggest tha t the 
environment at Ban Na Di over this period ot prehistory was favourable, that 
the diet was generally good,. and that there were no significant endemic 
diseases. The absence of certain bone pathology is of interest: this group 
did not show either porotic hyperostosis or cribra orbitalia, features 
indicative of some form of anaemia. Three other prehistoric Thai sites, Ban 
Kao,. Ban Chiang.. and Non Nok Tha .. all show a moderate incidence of the 
condition (Sangvichien t,/ al. 1969,. Pietrusewsky 1974., 1982). In this region 
the basis of this pathology has been · ascribed to the existence of 
haemoglobin polymorphisms,. particularly thalassaemia and haemoglobin E, 
which in the heterozygote offer some resistance to malaria (Mourant 
1982., Weatherall and Clegg 1981). The disease is endemic in the region 
now .. and there is no evidence of environmental change since prehistory to 
suggest it was not then present. However,. in view of the proximity and 

similar environments of Ban Chiang,. Non Nok Tha and Ban Na Di, the 
absence of such bone pathology from the latter group is surprising, and 

suggests that iron deficiency anaemia - that is,. a dietary deficiency - maY 
be the basis of the changes. 

B. EVIDENCE BEARING 
PREHISTORIC BAN NA DI 

ON SOCIAL AND CULTURAL FEATURES OF 

Several lines of evidence suggest the sexes had equal standin9 in 
the · t th · even 

socae Y ~t e~isted at ~an Na Di. These include the fairlY the 
male/female ratio with an eqwtable distribution of grave goods,. and. r 
b . l . l "d · h1ghe 

10 og1ca ev1 ence of a relatively thicker bone structure and 8 

average age at death for the mature females. 
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The pattern and rate of tooth wear suggests a mildly abrasive . ~iet 

with a balance between plant and animal components. While some st~ming 
· d' · d al salivary 

of the roots suggests chewing of betel by at least one m ,v, u • 
calculus and alveolar erosion are never gross. and it seems unlikely that 

the habit was much indulged in. _ 
The grooves on the incisor teeth of men suggest an industrial use 

such as the working of fibre that was carried out only by this sex. Of 

interest is the fact that similar grooves appear to be present on the 
individuals from Ban Kao (Sangvichien t!I 11/. 1989). Phong Tuk 
(Quaritch-Wales 1937) and Non Nok Tha (Pietrusewsky 197'). but the latter 
study at least found the grooves only in females. and an even distribution 

between the upper central incisors. Outside Thailand, no similar feature 
seems to be described, and most studies report predominantly interproximal 

grooving (Schultz 1977). 
The general laok of pronounced squatting facets indicates that this 

posture was not emphasised in this society. 

C. BIOLOGICAL RELATIONSHIPS 

On the limited material. there is no evidence to suggest alteration 
in the phenotype. or the gene pool, during mortuary phase 1. Comment on 
the extremely limited comparison possible between mortuary phase 1 and 
mortuary phase ·3 - the · latter. for this purpose, being limited to a 
f_ragment of mandible and three teeth - must be most tentative: but the 
small molars set in a thick mandibular body do differ from the general 
morphology of this region in the mortuary phase 1 individuals. That is. as 
there is evidence of cultural change between these periods, there is slight 
evidence of biological change. This impression was tested by a 
discriminant analysis of data from the three lower molars on one side. and 
the thickness of the mandibular body in this region. The analysis 
confirmed the subjective impression in clearly separating the mortuary 
phase 3 individual from the six comparable females from mortuary phase 1. 

The other purpose of this section is to assess whether the peoples 
of the prehistoric sites of the Khorat Plateau, Ban Na Di, Non Nok Tha. and 

Ban Chiang. with fairly close geographical and temporal provenance, and of 
the more distant Ban Kao. shared a common gene pool - that is. whether 
they represent the same group of Homo !lapiens. The usual current 
approach to the assessment of biological relationships between skeletal 
series is to subject large amounts of metric data. particularly cranial, to 
multivariate discriminant analyses such as Mahalanobis 0 2 to obtain 

biological distances expressed in figures. The value of such studies as 
usually carried out is questionable. It is not necessary to argue that the 
numerical results create a spurious sense of certainty. because they 
usually make very little sense. The objection is that the complex 
biological structure of the head, functionally involved with the body, and 

influenced by environment. is usually measured without regard to its 
biology. That is. measurements are generally used without defining their 
biological significance, the possible influence of differing environment. or 
even whether they simply overlap other measurements. Only after such 
biological consideration should multivariate techniques judiciously be used 

(Houghton and Kean 198-4). Similarly. the use of non-metric data from 
groups separated by hundreds or thousands of kilometres, and as many 
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f B n Na Di 
The people o a 

. l theory. When these problem 
d blolog10a . t . S 

t yet rest on soun mplete data, sweeping s at1s tica1 
years. does no hat of scanty and lnco 

are ad~ed t~~ rarely jUStlfled. t of biological relationships 
compansons _...... f 89sessmen . . t t is 

this seatlon there ore. · d limited mutt1vana e s Udies at 
In le comparisons an . 

limited to some almP d ehlstorlc Thal 91tes. 
material trom provenance pr 

1. statun and bodY proporf!"n~ between the Ban Na Di. Ban Chiang, 
None of the stature d•:::::~::, significance, and in t~e event may 

and Non Hok Tha,_ achieve taller people of Ban Na D1 lacking the 
relate to the envlf'onment. 

the
. .d t at the other sites (table 7-9) 

f gy hyperostos1s ev, en · 
evidence o spo~ he Ban Na Di people are al~ost the . same as 
The body proportions of t th is no evidence of difference in overall 
those of Non Hok Tha. Thus. ere 
body form between the sites. 

2. Dffllition der tight g t· The view that size and shape of teeth are un ene 1c 

tr l d that "of all the aspects of observable adult morphology, teeth. 
con o an t ·· · t t" CB 
are least subject to environmental modification of gene IC 1n en race 
1980) does not stand up to scrutiny (eg Townsend and Brown 1978, Harris 
and Bailit 1980, Houghton and Kean 1984). Nevertheless. dental data, 
circwnspectly used, may · contribute to the assessment of biological 
relationships, particularly between groups contiguous in time and space. 

Unfortunately. such data for prehistoric Thai groups are limited. 
Comparative morphological data for Ban Na Di and Non Nok Tha are set out 
in table 7-8. Only the difference in cusp pattern of the lower molars 
differs markedly, and this is so striking in comparison with the similarities 
that it must be suspected that for these features, differing criteria have 
been used in the two studies. 

Comparative metric data are also limited. Those presented by Brace 
(1978) for Hon Hok Tha, and additional data from Ban Chiang (Pietrusewsky 
n.d.) unfortunately · involve unknown or unstated proportions of male and 
f~le. With this caution, it can be said that there are no significant 
d1fferen_ces between the dimensions of individual teeth, or the overall pr::~;';s of_ the components of the dental arcade, for these three 
~ Thai groups. Furthermore, the teeth are generally in the smaller 
Size range for Homo sapiens. 

3. Skull~ 

The Ban Na Di crania, r 
fragmented or missing and no par _•cularly the faces, are generally 
possible. However fr~m mortuarsens1ble compa~ison with other groups is 
mandibles are suitable · for an l Y . Phaase 1, eight mate and six female 

d.bl a YSIS and compa . 
man • e must be a reflection 1 . nson. The form of the 
functioned, and from the ma d·b.° the cranial template with which it 
overall headform of an lndivld n ~ e alone, ~ignificant understanding of the 

Th b · ua may be gamed 
e as1c data are presented . . 

of these data with that from oth '" table 7-10. A general comparison 
1940, Morant 1~37) indicates thatr th~oups of Homo Sllpiens (eg Hrdlicka 
general comments apply als . t people of Ban Na Di (and the~ 

Kao) had ~ar~e, robust m:ndi:le!~e ~~teerial from _Non Nok Tha . and Ban 
dimensions indicate a broad cranial b large b1condylar and bigon&l 

ase, and the considerable ramal and 
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condylar breadths indicate a well developed masticatory musculature. The 
mandibular angle is small and the ramal height large. which is in harmony 
with the data on stature and bone robusticity; these tall. robust individuals 
would have had considerable vertical development of the upper face to 
accomodate a large airway. and the mandibular data reflect the related 
adaptive change of the mandible. Univariate tests of significance show no 
difference between the mandibular data from the sites of Ban Na Di. Non 
Nok Tha and Ban Kao. 

The mandibular data from these three sites were also examined by 
canonical discriminant analysis. No separation of the groups was achieved. 
and the conclusion _is that for these sites. over the period involved. the 
people were of similar genetic stock. 

TABLE 7-8 

Comparative tooth morphology (as 15) for Ban Na Di and 
Non Nok Tha. Data for Non Hok Tha from Pietrusewsky (1974) 

Feature Ban Na Di Non Hok Tha 

shovel-shaped 
incisors 

slight 42 17 
mod 0 3 

carabel l i (bi lat) 0 7 
lower rrola_r 

M1 Y5 71 0 
Y4 9 0 
X5 20 0 
+5 0 20 
+4 0 80 

M2 Y4 30 0 
u 30 69 
+5 20 31 
X4 7 0 
X5 0 0 

protostylid 0 0 

TABLE 7-9 

Mean stature (mm) of men and women from several prehistoric Thai 
sites. Data for Non Hok Tha and Ban Chiang are from Pietrusewsky (1974. 

1981) and Ban Kao data are from Sangvichien el al. (1969). 
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s.d. n range 

GrOUP 
mean 

Ban Na Di 
1737 57.05 15 1640-1830 

male 11 1520-1720 
hffltle 1813 55.82 

Ban Oiiang 
38.85 24 1650-1750 

male 1700 21 1500-1670 
female 1594 59.53 

Non -~ Tha 10 1630-1880 
male 1717 43.63 

female 1578 45.98 18 1404-1700 

Ban Kao 8 1600-1760 
male 1685 59.00 

famle 1566 64.00 5 1460-1610 

TABLE 7-10 

Mean mandibular dimensions for three prehistoric Thai groups. Linear 

dimensions are in nvn. Non Nok Tha data . from Pietrusewsky (1974), Ban 

Kao data from Sangvichien (1969). 

Ban Na Di Non flbk Tha Ban Kao 

mtle famle nBle famle male female 

mean 124 117 127 118 129 122 
BIC n 8 6 3 7 7 5 

SD 7 .17 7 .13 7.6 8.4 8.2 8.0 

mean 103 95 108 95 107 
BIG n 8 6 

98 
6 7 

SD 6.52 4.38 
8 5 

5.1 9.3 9.8 6.6 

CB mean 22.4 20.4 
8 8 

SD 1.92 2.15 

mean 33.8 32.2 35.0 
Fe n 8 8 

33.0 35.0 34.0 

SD 2.32 
8 9 9 7 

2.79 2.8 1.5 2.4 28.8 

mean 59.4 53.2 
fl-I n 8 

88.0 57.0 80.0 80.0 
8 8 

SD 7.89 7.91 
9 8 8 

2.0 4.8 4.8 5.7 
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mean 34.5 30.5 36.0 32.0 31.5 31.0 
SH n 8 8 1 9 8 6 

so 2.07 7.91 2.9 2.2 4.3 4 .1 

mean 104.0 101.0 113.0 105.0 
L n 8 6 3 7 

so 4.49 2.43 6.1 3.3 

mean 118 125 120.0 121.0 
JtaEn 8 6 8 4 

so 4.63 8.02 3.8 4.5 

BIC: bicondylar breadth BIG: bigonial breadth CB: condylar br. 
RB: ramus min. br. RH: ramus height SH: symphyseal height 

L: overall mandibular length ANGLE: mandibular angle 

TABLE 7-11 

Cortical thickness of the 2nd metacarpal and Nordin's score 
for the males of several groups 

Group n era cortical Nordin's 
th .i ckness (nm) score 

Ban Na Di 8 · 1000-300 B:: 5.5 62.4 
Maori 27 800-1800 /0 4.8 52.9 

TaUIBkO 31 1200-1500 /0 5.1 57.0 
White Jlmer i can modern 5.8 62.5 

Norwegian modern 5.6 57.8 
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FIGURE 7-1 

Graph showing the age at death ot the people ot Ban Na Di 
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FIGURE 7- 2 

Ban Na Di: survivorship curve for mortuary phase 1 
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Ban Na Di: mortality curve for mortuary phase 1 
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FIGURE 7-• 

Ban Na Di: life expectancy curve tor mortuary phase 1 
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Sur-vivorship curves for Ban Na Di and comparative samples 
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photographs of tillman remains from Ban 1'-la Di 

FIGURE 7-6 Burial 23, mortuary phase 1b. Anterior view of female aged 30 to 3-4 years. 

-

FIGURE 7-7 Burial 7, mortuary phase 2. Fetus. aged c. 7 months in ulero 
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f human remains from Ban Na D1 photographs o 

FIGURE 7-8 Burial TS8a. mortuary phase 1c. Male mandible o"t male ag_ed 25 to 29 years at death showing alveolar erosian 

FIGURE · 7-9 Burial TS17. mortuary phase 1b. ~ale aged 45 to 49 years showing degenerative change of grade 2+ at the lumbar spine 
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CHAPTE R E I G HT 

THE MORTUARY RITUAL AND ITS IMPLICATIONS 

The analysis ot the mortuary remains trom Ban Na Di is undertaken 
in the light of the clear potential of burials 89 a source of social 
information. Such an approach originates in the exploratory papers ot 
Binford (1971) and Saxe (1971). Both proposed regularities between 
mortuary ritual and social organisation, and these have much potential tor 
the prehistorian. Their conclusions have stimulated many subsequent 
workers and the literature is now considerable. At its most basic level 
the burial behaviour. from the preparation of the corpse, placement in a 
receptacle, fulfilment of due rites and giving of grave goods, is a social 
act which varies with the nature and structure of the society in question. 

This proposition is important and requires some elaboration. To the 
basic variables of age and sex, should be added the dead person's rank 
or distinctiveness in his or her society. and affiliations within the social 
network. When he compared the burial rituals of hunter-gatherers, 
pastoralists, shifting agriculturalists and settled agriculturalists, Binford 
found that those for the settled agriculturalists were the most complex. 
Thus, whereas hunter gatherers distinguished between the age, sex and 
personal qualities of the deceased, more · complex sedentary societies 
recognised their social status by conferring more elaborate ritual on the 
higher ranked individuals. These rites, often expressed in terms of 
artefacts symbolising status, tended to cross-cut age and sex boundaries. 

There are many variables which may • be considered for a given 
society. Binford recognised the treatment of the body, the facility within 
which it was placed and the variaUon and quantity of accompanying grave 
goods. These incorporate the location of ·the interment relative to others 
and to other social activities. Many societies for example, retain a place 
set apart for the burial of a particular class of individual. 

Aspects of this study have been expanded by more recent analyses, 
both by consideration of further ethnographic situations and specific 
prehistoric samples. These have elaborated rather than seriously modified 
Binford's initial propositions and many have a direct bearing on the 
approach adopted in analysing the burials from Ban Na Di. Two specific 
ethnographic examples are of particular interest, because they come from 
societies which cultivate rice. In the first, Bloch (1975) contrasted the 
mortuary rites of two ... alagasy societies. The Zafimaniry practice forest 
swiddening, have no land-holding descent groups, and no formal disposal 
areas for the dead. The Merine on the other hand, cultivate rice in 
permanent fields using irrigation techniques. The scarcity of suitable land 
has stimulated investment of labour in the construction of terraces. The 
society is structured along the lines of l■nd.:.holding descent groups, 
members of which are interred in monumental, collective tombs. Bloch 
interprets the latter as symbolising their relationship with the laod they 
own and which has sustained them through the generations. Saxe and Gall 
(1977) have noted a similar distinction, but this time involving diachronic 
changes in the economy, land tenure, social organisation and burial 
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procedures among the Temuan of Malaysia. The introduction there ot Wet 

rice cultivation in suitable areas and land shortage reflecting population 

expansion has occurred at the same _time as the establishment of permanent 

cemeteries fOf' members of proto-hneages which now own scarce land 

under wet rice cultivation. . 
But are such patterns restricted to agricultural soci_eti_es? King 

c1979) has warned against relegatin.g all hunter-gatherer _societies to the 

status of simple. egalitarian social structure. Thus the virtual~y complete 

excavation of the Medea Creek cemetery yielde<!_ approximately .tso 

protohistoric Chumash burials set out in distinct "lobes • The western lobe 

was distinguished by assemblages of non-utilitarian "w~althy" _objects 

associated with adults and children4 Other concentrations evidenced 

achieved status, but neither ascribed nor hereditary rank. This situation 

contrasted with the earlier Rincom cemetery seen by King as essentially 

egalitarian in burial procedures. The temporal change to formal ranking 

was thought by King to reflect the emergence of vested control over 

redistribution within an ecologically variable region. 

Chapman (1981) on the other hand. has emphasised the importance in 

European hunter-gatherer societies of preferred or restricted resources. 

The localised Mesolithic cemeteries on the coasts of Brittany and Denmark 

may be explained if we accept that these semi or completely sedentary 

societies had inherited access to specific. limited coastal resources 

These findings all reveal · the importance ot recognmang c1rcums.cnbt:d 

cemeteries. Clearly, the demographic features of the sample of burials, 

their mode of interment and quality and quantity of grave goods are also 

of vital importance. 
Peebles and Kus's (1977) consideration of ranked societies is 

relevant to this discussion, tor _they number the characteristics of burial as 

one of five features by which it is possible to recognise ranked social 

systems in prehistory. They stress that there must be clear evidence tor 

the presence of two distinct social groups distinguished by a combination 

of different symbols, expenditure of energy and rituals which cut across 

divisions of age and sex. They argue cogently that the presence of richly 

furnished children's graves alone is not enough to conclude that ranking 

is present. It is rather the separate treatment of a superordinate group of 

persons contrasted with a less well endowed subordinate group which is 

critical. Brown (1981) has further suggested that it is not only relative 

wealth which is at issue, but also rights to special burial locations. This 

finding is clearly seen in the Moundville site. where Peebles (1971) has 

shown that the few top echelon members of the Mississippian social 

system were buried with rich goods in the largest. central mound. The 

many lower order graves were found in remoter cemeteries with tew, if 

any, accompanying artefacts. 

Given this preliminary statement on the proposed adhesions between 

mortuary rites and the structure of society, there are clearly several 

variables in the Ban Na Di excavated remains which require scrutinY• 

These are, in order of analysis: 

1. Is there evidence for restricted burial locations. 

2. To what extent are certain burials distinguished by 

higher levels of energy expenditure than others. 
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What is the caq:>osition of the S8111)le and its 

subsets in terms of age and sex. 

Examina!ion of these three variables are a preliminary to an assessment ot 

the social characteristics of the Ban Na Di l t· 

Th t· popu a 10n. 

e excava ions at Ban Na Di were undertaken in two places 

towards t~e centre of the mound. the areas being approximately 25 m 

a~a~t. This procedure reflects nothing more than the location ot areas 

within the present village available for excavation. As may be seen in fig 

2-2 two houses lie between 
· 

• 
squares A 1--4 and F5-6 one occupied by the 

present headman and his family. Adjacent areas are •now village roads or 

have been looted. 

. A~ excavations proceeded. it became increasingly clear that the 

burials '". square F6 were interred over each other. successive burials in 

effect being placed in the same grave. and accorded the same burial rite 

~s t~ir pred~cessors. This procedure is clearly apparent by an 

inspection of figs 8-1 to 13. Only one quarter of the excavated area in 

square F6 contains inhumation graves. That area has yielded 37 burials. 

The same situation obtains for squares A3--4. Bodies were once 

again interred over preceding ones. In one case. two adults were buried 

simultaneously in the same grave. There can be no doubt that the 

prehistoric inhabitants of Ban Na Di knew precisely where their ancestors 

were buried and returned continually to the same place when the need 

arose to undertake a fresh interment. It is less clear whether we are 

dealing with one large cemetery area. or two different ones. Excavation 

under the present headman's house would resolve this question. but for the 

moment. it will be assumed that there are two distinct areas designated for 

burials. This wilt permit comparison. 

During •the initial stage of analysis the burials from Ban Na Di were 

divided into five phases, depending on the level from which each was cut. 

There are no burials which clearly belong to the initial occupation phase. 

Mortuary phase 1a-c burials were . so designated because they were cut 

from tower level 7. upper level 7 and lower level 8 respectively. The 

distinction between levels 7 and 8 is the presence only in the former ot 

sand lenses laid down by floodwater. This distinction may well have little 

if any cultural significance. Consequently. each cluster of burials in A3/4 

and F8 were treated as specific units and are described in detail below. 

commencing with the earliest. There are strong stratigraphic grounds for 

assigning the accumulation of each group to the same period of time. 

There are three children's burials in square A1 which are not included in 

the square A3/-4 group because they are somewhat far removed from it. 

There are two further burial groups. The first (mortuary phase 2) 

comprises five infant burials interred in lidded burial jars. These were cut 

from level -4 and belong to the early - mid 1st millennium AD. All were 

found within an area of 10 m2 • The last (mortuary phase 3) incorporates 

three incomplete and late prehistoric adult inhumations. 

The second issue concerns the presence or absence of differences 

of ritual. expenditure ot energy or demographic s!ructure when the two 

principal burial groups are compared. It i~ considered ne_cessary. as a 

prelude to addressing this question. to describe each group m soff\e detail. 
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MORTUARY PHASE ONE 

GROUP A 

Group A derives from squares F5 and F6. Burial ~7 . is the earliest 

. d one of the earliest found at Ban Na 01 (figs 8-14 to 17) 

in _this groduplt•m•anle aged between 30 and 3~ years at death. The grave i~ 
It Is an a u • l · 
cut at least 20 cm into the natural soil. and the co_rpse was aid out on 

its back. with the hands parallel with the bod~- A smgle form 1A ves~el 

was placed beside the head. This pot contamed some fragments of fish 

bone and shell. · and a small piece of bronze. A stone bracelet ~as worn 

on the right wrist. It had been broken in antiquity and repaired with 

bronze wire. At least 12 clay figurines were placed near the body. Eight 

were modelled in the shape of cattle. and located at the neck. left 

shoulder. right and left forearms. stomach and groin area and by the left 

shin. A deer figurine was placed between the knees, that of an elephant 

on the upper left arm and figurines of two hominoids near the left and 

right forearms . The body was interred wearing a necklace of 15 circular 

shell beads with a large stone bead. A block of laterite was found beside 

the right ankle. Unfortunately. the edge of the excavated area coincided 

with the top of the cranium. More funerary offerings probably lie beyond 

the skull. 

Burials ,o. ,s and ,e 
(figs 8-18 to 8-20) 

All three burials lie in the same grave. which is adjacent to and 

parallel with grave ,1. Burial ,o comprises the -skull. tibiae,. humerus. femur, 

ulna. vertebrae. scapula. and pelvis of a 50 year old female. They were 

found in a disarticulated group io association with three bovid figurines 

and a fragmentary vessel of form 1A. The · same grave includes the remains 

of an infant about 6 months old at death (burial •s>. This skeleton. though 

fragmentary. was found essentially in articulation. Six cattle figurines were 

located round the body. A stone bracelet was placed on the right hand 

side and a necklace of 215 shell-disc beads with five large shell beads 

were found in the neck area. The bracelet. like that in adjacent burial 1.7, 

had been repaired in antiquity with bronze wire. Burial ,e is located about 

•o cm beyond the cranium of burial ,s. Only the ribs and vertebrae were 

found • . T~se come from a child aged about 9 years of age at death· 
Two disarticulated bovid figurines were found beside the human remain5 , 

and part 0 ~ a vessel Cform 3) was found over the human bones. FinallY 
700 shell-disc and 2 large beads were located in association. 

It seems probable that the primary interment in this multiple grave 

was . the adult female (burial •o>. The bones were clearly in disarticutatiof1 

as it to ma~e way for the · interment of the infant (burial no ,s>. n,e 
latte~ wa~. m fact, the lowest found in this square. The chronological 

relat1onsh1p between burials ,o and •e is unclear.. although the reasoni~9 

~bove su~gests that burial •s is the latest of the three. Given thI9 

interpretation. the relationship of the bovid figurines d th stone 

bracelet with the children's remains is equivocal. It is no.8~poss~ble that 
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these artefacts were relocated when the adult female remains were 

disturbed. Which~ver_ is the case. the grave was clearly of adult size and 

contains eleven figurines. 
Burials 37. 39 and -42 

(figs 8-21 to 8-23) 

Only burial -42 in this grave was found in articulation. and the upper 

part of the body ~as not located within the excavated area (!ig 8-23). 

The lower hmbs however. lay directly over part of burial -4 7. and 30 

cm above it. A pot of form 1B was found over the left foot and the 

complete fore limb of a cow had been placed alongside the left leg. The 

large "crocodile skull" artefact illustrated in fig 8-2-4e was found by the 

left wrist in the south section. The artefact has teeth cut into one side. 

resembling those of a saw. and a hole, perhaps for suspension. on the 

opposite end. The human remains come from a 30-3-4 year old male. 

This grave also contained the partial and disarticulated remains of 

two males aged between 20 and 30 years at death. All the bones from 

these burials overlie burial -42 (fig 8-21). It is possible that they were 

disturbed when burial -42 was interred and replaced immediately over it. 

The fact · that the bones of burials 37 and 39 were found in direct contact 

with those of burial -42. with no intervening soil. argues against the notion 

that they were tater. secondary burials. 

Burial 38 

(figs 8-25 and 8-26) 

This lies directly over burials -40. -45. and -46. with only 2 cm 

between it and burial -40. It had been disturbed in antiquity. but the right 

hand leg and trunk were found in situ The remains come from a child 

aged about 7 years at death. Two pots o_f form 1B were placed over the 

abdomen. Their contents remained intact and were investigated. One 

contained a few scraps of animal bone. and fragments of shell. The other 

revealed two shell disc beads. shell fragments and small fragments of fish 

bone. A bronze bracelet bearing a knobbed decoration all round the 

exterior was found on the child's left wrist. Two bovid figurines were 

found. One was placed adjacent to the left elbow and the other over the 

stomach. A bovid scapula and humerus were found on the right hand side 

of the skeleton. While the human bones were being removed, one complete 

and part of a second marine shell bracelet were recovered. 219 shell 

beads and one large shell bead were found in the vicinity of the child's 

neck. 

Burial -41 

(fig 8-27) 

Burial -41 comprises the remains of an infant aged approximately 6-9 

rnonths at death. It is located between the graves for burials 38 and 38 

(figs 8-8 and 8-9). It was disturbed and disarticulated. quite possibly with 
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TABLE 8-1 

Burial statistics and contents of Ban Na Di mortuary phase 1 burials 
(abbreviations: C = c<n1>lete. P = partial. D = disturbed. 

a = ·adult, f = fetus. m = months of age, N = north. S = south) 

Burial No. 
Area A/B 
Sex 
Age 
Orientation 
Arount present 
Pot form 1a 
Pot form 3 
Pot form 14a 
Stone bracelet 
Large shell bead 
Catt le figurine 
Deer f lgur ine 
Humn figurine 
Elephant figurine 
Cattle forelin-b 
Stone bead 
Shell-disc bead 

MRTUARY ~ 1A ~ IALS 

TS TS TS 
28 33 22 2s 47 34 46 44 40 •s 41 - 43 .19 21 22 
A A A A B A B B B B B A B B B 
F - M F M - - - F - - - - M -

47 14 32)50 32 8m 9 'f 50 Em f f 23 20 7 
N S S N S - - - - S - - S S -
C C C C C D D D D D D D P P D 

1 2 1 1 1 
- - - - 1 1 - - -

- - - 1 - - - - - -
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Ban Na D1: the mortuary ritual 

the excavation of the grave for burial 38 or 40. No material remains were 

found associated with it. 

Burial 44 

(fig 8-28) 

This jar burial of a form 3 vessel consists of the fragmentary 

remains of a fetus aged about 5 months. The cranial bones were found 

associated with 185 small. circular shell beads and 4 large shell beads of 

probable marine origin~ 

Burial 38 

(figs 8-29 and 8-30) 

This is the only burial in square F8 with the head to the north. 

The grave cut is parallel with and at the same depth as that for burial 42. 

It does not overlie lower graves. but is 0.5 m below and partially sealed 

by burial 32. 
The grave · contains the articulating limb bones of a woman aged 30 

to 34 years at death. The skull was found in a fragmentary condition. 

Two vessels of form 1A and B were associated. the former being placed 

beyond the head and the latter, between the knees. The former contained 

a few scraps of animal bone, a tiny fragment of bronze and some 

fragmentary fish bones. The latter contained the articulating fore limb of 

a young pig, together with a quantity of fragmentary fish bone. There 

were also some concentrations of ash, shell fragments and some shell disc 

beads. The rodent teeth probably represent post-interment scavanging. A 

form 14A vessel was found in the genital area. The right hand lay 

parallel with the body but the left. hand ~as placed over the stomach. It 

bore nineteen bracelets to which fabric still adhered. One hundred and 

twenty-seven shell disc beads and 14 large shell beads were found in the 

neck region. Two whole vessels of forms 1A and 14A were found in the 

grave fill, c. 30 cm higher than the human remains. These were probably 

associated with another burial located outside the excavated area. Half a 

bracelet made of trochus shell was found while the burial was being 

exposed. It was probably associated with this particular interment. An 

entire bovid forelimb was found lying alongside the woman's left leg. 

Burial 31 

(figs 8-31 and 8-32) 

Burial 31 was disturbed by the excavation of the grave tor burial 35. 

Five broken vessels of forms 2. 14 and 4 (three specimens) were found 

lying round grave 35, and the disarticulated limb bones, presumably from 

the original interment in grave 31, were found overlying the remains of 

burial 35. These bones come from an adult male aged at least 25 at 

death. 
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Ban Na Di: the mortuary ritual 

Burial 35 

(figs 8-33 and 8-3•) 

Unfortunately. the cranium lies only partially in the e x cavated area and grave goods may lie beyond it. The rest of the skele ton wa ' recovered in articulation with the hands laid crossing each other o ver th: hips. The bones come from a male aged 30-34 years at death. A bovid figurine was found at the right shoulder. There were two pots found in association. a form 5 placed over the feet and form 7 over t he head. This burial underlies and is sealed by burial 27. 

Burial 32 

(figs 8-31, 35 and 38) 

Burial 32 lies parallel with and at the same depth as burial 35. It too contains the remains of a male aged between 20-2, at death. Most, but not all the burial. lay within the excavated area. This individual wore 13 shell armlets. six on the left arm and seven on the other. These were cut from specimens of trochus. a marine gastropod (figs 3-3/ .t). Along the left side of the body lay two form 4 vessels. There are many further broken sherds associated with them. but it has not been possible to r-econstruct complete vessel for-ms. A form 1C pot was found at the left shoulder and form 14B vessel beyond the · left leg. and a small form 2, beyond the left ankle. 

Burial 27 

(fig 8-37) 

The entire left hand side of this burial was removed in prehistory. It lies over burial 35 and under burial 17. The skeleton comes from a female aged 45-•9 years at death. No grave goods were found definitely in association. though due to prehistoric disturbance. this does not mean that the grave was devoid of funerary offerings. 

Burials 19, 21 and 24 

(figs 8-22. 38. 39, 40 and 41) 

T · gra"e hree interments were found in this grave, though successive e cuts and disarticulation of ·the ~ar,ier burials indicate that the burials we~e not con~emporaneous. T_he earliest was clearly no 21, of which ~nlY t~d­lower limbs have survived, and these ar-e only partially art1cula of Sherds · of a form 4 vessel and a pot belonging to an "Om Kaeo .. "esse~te­form 8 were associated. The remains probably come from an adult_ ,n as Into this grave was placed the body of an infant so young tha.t !th YI it. probably new-born (burial 24). No grave goods were associated wit at The third body in this grave comes from a child aged about 5 years 
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death (burial 19). The corpse was covere d with the bony scut_es 0 ~ 
8 

crocodile. indicating a skin shroud. It was also associa t e d with eight 

pottery vessels of forms 2. 148, e, 4 (3), 12 and 15. Several b l ocks of 

undressed laterite were found beyond the infant's feet. 

It must be stressed that in a -situation where a primary a dult 

interment was disturbed by the later placement of children' s remains, the 

degree of association between broken of even complete pots in any given 

burial is open to doubt. 

Burial 16 and 17 

(figs 8-42 to 8-44) 

These -two graves were the latest in the series, both having been 

cut through a series of sand lenses which sealed burials 19, 21 and 24. 

The grave cuts were clearly visible, and lay parallel with each other, with 

only 10-20 cm between them. Burial 16 contained the lower limb bones of 

an adult mate, who died between 25-29 years. Just beyond the feet were 

placed a discrete heap of further human remains, which probably were 

disturbed and placed there when the adult male was interred. This 

assemblage included a fragment of stone bracelet, an iron spear and iron 

bracelet, and four iron ri~gs large enough to be worn round the neck. 

The edge of the excavated area contained two bovid limb bones. 

The adjacent grave (burial 17) contained the remains of fiye 

individuals, none being found in articulation. One individual was a 30-3-' 

year old mate. There were also two other adults. and the remains of a 

ten year old child and an infant aged between 8 and · 9 months from 

conception. Two bronze ornaments were found. probably being either 

bracelets or anklets, and a large shell bead. Two iron artefacts were 

found in the grave: a coiled ring and a tanged knife. 
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GROUP B BURIALS 

This group of burials concentrated in squares A 3l•­

located in square A2. 

Burial 22 

(figs a-•s and a- •s> 

One burial 
""as 

This grave was cut through a circular pit into t he natural soil fr 

at least 30 cm above the surface of natural. It contains the COfllpt~~ 

skeleton of a male aged between 30-3• at death. The only gni1ve furniture 

was a pot of form 1A which was placed over the knees. It c ontained 
6 

few scraps of fish bone and shell, some fragmentary plant .. probably rice, 

remains and some human phalanges. 

Burial 26 

Burial 26 lies on the . same axis as burial 22, but was inte rred later. 

It contains the remains of an adult female, aged over 50 years at death. 

Three whole pottery vessels, two of form 1A and one of form 14A were 

identified. The first two were found beyond the head and o n the upper 

chest. One was found intact, and laboratory excavation o f its con tents 

revealed a few pieces of bone and shell, and one human vertebr a. The 

form 1.4A vessel was found over the chest. Fragments of a fourth pot 

were found beyond the head also, but these cannot be reconstructed. 

There were 2.42 shell beads in the neck area, and a bovid forelimb over 

the legs. 

Burial 28 

This grav e contained the articulating skeleton of an adul t f emale 

•s-,e years of age at death. Although undisturbed, it was f o und without 

any accompanying grave goods. 

Bur ial 33 

(fig 8-50) 

This burial lay alongside buria l 28, but the head w as oriented t o t1:ie 

south ra ther than to the north. It was found in artic ulation and complete 

but for the right tibia and right radius. The arms lay alongside the bodY; 

No grave goods were found. The adolescent was aged abou t 1.4 years 8 

death. 
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Burial •3 

(fig 8-51) 

This burial was found in a circular pit cut into naturtl soil , •52 cm 

below datum. The infant remains come from an individual aged 8-9 

months after conception. It was in a flexed position, and unaccompanied 

by any grave goods. 

Burial 23 

(fig 8-52) 

This burial was placed directly over burial 28, 18<>° in the opposite 

orientation and 80 cm higher. The trunk and lower limbs were undisturbed, 

but the upper limbs and pelvic area had been disturbed in antiquity. The 

human remains represent a 30-3• year old female. No grave goods were 

found in association with the body. 

Burial ,0 

(fig 8-53) 

Burial ,0 was found underneath burials 13 and 18, at a depth of 384 

cm below . datum. Only half the skeleton was found in the excavation 

square. The remains come from a 35-39 year old female. The only grave 

goods recovered were 5 shell disc beads. 

Burial 25 

(figs 8-•e and 8-54) 

This burial was found resting on a sand lens at a depth of ,o, cm 

below datum. · It comprised a large cord-marked vessel of form 3, within 

which had been placed the remains of a fetus aged c. 6 months from 

conception. No grave goods were associated. 

Burial 30 

(figs 8-36 and 8-55) 

Like burial 25, the human remains were from a 5 month term fetus, 

found in a whole pot of form 4. 

Burial 12 

(figs 8-56 to 8-58) 
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. the complete. articulating remains of a te-ale Burial 12 contams .. , aged 17 years at death. She was aooompanied by nine complete Pot s Of forms 1c (2), 1'B. 4 (~). 9 (2) 15 and 6. T~e form 148 v essel lay beyond the feet and two form 9 vessels by the right ankle. . The form 15 ll as the two form 1c vessels were placed at the nght shoulder ;:e 7wo large pots of form 4 were found broken at the right shoulder and. beyond the feet. The form 5 painted ~essel was found to the left ot the skull. It contained a few scraps of animal bone. The complete skeleton of a cockerel was found under these pots. and a pig forelimb was loc ated by the left wrist. A spread of red ochre was noted over the chest ar ea. 

Burial 13 

(figs 8-59 and 8-80) 

This burial was disturbed when burial 18 was cut into its upper torso. A pot of form 1-'B was found in the section overlying part of this grave. It contained some fragments of bone. probably derived from fish. The primary interment was an adult male aged 25-29 at death. 
All the burials in squares A2. 3 and 4 described above were stratigraphically sealed by a series of clear sand lenses. They were thus interred during the build . up of level 7. The series of burials which t~llows were all cut through the sand lensing and therefore belong to the build-up of level 6. The clear evidence tor superpositions incorporating burials of ea~h group suggests strongly th~t they belong to the same, established use of this cemetery. 

Burial 18 

(figs 8-59 to 8-61) 

Burial 18 was cut through the lower part of burial 13. The primary interment was a 35-39 year old woman. holding an infant aged 8-9 months after conception. The woman wore a bronze bracelet on the left forearm and was accompanied by seven broken pottery vessels. A form 2 and 8 
form 13 pot were placed beyond the head and to the · left. and a form 6 
vessel was found by the left shoulder and over the upper body. A form -' pot was located over the right hand side of the upper body, a form 1-'B over the feet and a form 10. over the abdomen. The woman' 9 thigh5 
overlay the forelimb of a pig. The ladle found beyond the right shoulder may h~ve belonged to this burial. its distance from the body makes thi5 8 
tentative conclusion only. A form 1C vessel was found over the bodY and to the right of the skull. 

Burial 48 

(figs 8-82 to 8-65) 
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The bones of this 30-34 year old female had been disturbed in 

prehistory. In fact. only the cranium and foot bones were found. That 

part of the grave where the rest of the body should lie contains broken 

pottery vessels. Two bronze bracelets were located near the skull . A 

coarsely woven fabric was found adhering to them. It may represent a 

grave shroud. as this was not the only example of such material adhering 

to bronze artefacts in mortuary contexts. Seventy-eight shell disc beads 

were also found. together with at least 12 pottery vessels belonging to 

for~s 1C. 2 (2). 4 (3). 8, 9 (2). 14C. 15 and 17 ~ 

Pots of forms 2 and 17 were found to the left of the skull, a form 

1.tC by the right ankle. and forms 1C and 4 (2) between the skull and 

foot bones. The other form .t vessel was found to the right hand side of 

the feet. The two miniatures Ctorm 9) were located beyond the head, and 

a form 15 was found over the skull area. In addition. sherds from forms 

2 and 8, two of which were reconstructed from fragments. were found in 

the general area of the skeleton. The forelimb of a cow was found lying 

on the left hand side of the cranium. 

Burial 50 

(figs 8-2.t and 8-88) 

A clear grave was noted in the western section of A.t. partially 

extending into the square itself. It contained at one end, six complete 

pots of forms 1B. 1C, 2. 9. 1.tB and 18. These were adjacent to a small 

scatter of fragmentary human bones probably disturbed with the interment 

of burial .t8. A human femur and tibia. found about 30 cm· above the base 

of the grave, quite probably results from this disturbance. 

Burial 20 

(figs 8-.t8 and ·a-67) 

The grave cut for burial 20 was clearly visible, but the human 

remains. representing a female aged at least 25 years at death and a 3-10 

year old child • . were scattered in the grave fill. A pot of form 18 was 

found in association. 

Burial 29 

(figs 8-68 and 8-69) 

The disturbance to burial 20 was probably caused by the interment 

of burial 29. This lies within the larger grave cut for burial 20, and was 

one or two years of age at death. The infant wore two solid bronze 

anklets and 236 shell-disc beads round the neck. A complete articulating 

forelimb of a cow ·was placed along the right side of the body. It is 

likely that the pots of forms 1A. 1B and 1"8 found in this grave belong 

to burial 29. The pots were found beyond the child's head. The form 18 

specimen contained a few pieces of animal bone. 
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Burials 10 and 11 

(figs 8-70 to 8-72) 

t burl.al• were interred · simultaneously. burial 11 lying 
These WO .. ·t d" ... t · Th .• 

. b · l 10 but oriented in the oppoSI e ,r,..c ion. e f orrne 
directly over una d th l tt r 
comes from an adult male 30-3A years at death, an e a er frorn an 
adult . female aged over 50 at death. Two form UC and two pots . of forrn 
• accompanied the bodies. The former were placed over the h1~s and 
beyond the head of burial 10. The latter were place~ over th~ pelvic area. 
The articulating forelimb of a cow was found ~longside the . r1ght ~rm and 
shoulder of burial 11. · A bone tool was found '" the grave fill . This grave 
lies immedi~tely over burials 23 and 28. All have the same north to south 

orientation. 

GROUP C 

Square A1 yielded three burials. Their orientation matches that tor 
the group B graves. These three could belong to group B. but are ra ther 
far removed from them and are treated separately. 

Burial 3A 

(figs 8-A6 and 8-_73) 

This grave contained the scattered remains of a 7-8 month old 
infant. It was associated with a pot of form 1A. The applique band on 
this pot forms a circle which is unique at Ban Na Di. This vessel was 
found intact and it was therefore possible to examine its contents. These 
comprise a few very small scraps of animal bone. some fragments o f shell 
and an unidentified seed. A large block . of uncut laterite was found in 
the opposite end of the grave. This burial was cut from only about 30 cm 
above natural and is thus one of the earliest found. 

Burial U 

(figs 8-7• and 8-75) 

This grave directly overlies burial 3A but is 1 m above it. It 
contains the disarticulated remains of a three year old child. together with 
four pots of forms 1C ·(2). • and 14B. All lie in a line on the left hand 
side of the body. Pot no 6 contained some fragments of shell and animal 
bone. 

Burial 15 

(figs 8 - 76 and 8-77) 
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This grave was found cut to the same depth 8 9 burial U and has 

the same orientation. It contains the articulating skeleton of a one to two 

year old child, lying on its back. and associated with two cowrie shells 

(Cypr111111 mol'lt!!/11). The complete forelimb of 8 cow lay alo ngside t he le f t 

hand side of the child. Three whole pottery vessels were found beyond 

the feet. They were forms 1C (2) and 148. A block of uncut laterite was 

located by the left ankle. 

GROUP D 

This group is treated as an entity only because it derives from the 

initial test square excavated at Ban Na Di during April and May 1980. It 

ties adjacent to square F6 and the disposition and relative depths of the 

graves indicate that Groups A and o are in fact parts of the same 

mortuary area distinguished only by the way the excavations proceeded. 

The earliest graves in this square were cut into the natural soil. 

Burial TS 19 (TS stands for test square) 

Cfigs 8-78 and 8-79) 

Only the upper portion of this burial lay within the excav ated area. 

It represents an adult, aged 20-25 years at death. A pot of form 14-A 

lay above · the cranium, and 7850 shell-disc _beads were found in the neck 

area. Two bovid figurines were located in association. one being 

represented only by the fore-legs. 

Burial TS 21 

(figs 8-78 and ~-80) 

This grave contained the remains of a 19-20 year old male. It was 

found in articulation, with the hands placed over the hips. Three later 

holes were dug through the body. one of which removed or destroyed the 

skull. A form 1A pot was placed beyond the head and 776 shell 

disc-beads were found in the region of the neck. There may once have 

been more, but later disturbance affected this area. 

Burial TS 22 

(fig 8-78) 

This burial lay between burials 19 and 21, but only the radius and 

ulna of a 7-8 year old were located. 220 shell disc heads were found in 

association with the human bones. 

Burial TS 18 
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(fig 8-81) 

rave cut and some fra~mentary human ribs 

Only the edge of ~ ~he square. After exc avations were c omptetea 

were found in a corner o these remains and located a form 1 Pot. • 
a villager looted the area near 

Burial TS 17 

(figs 8-81 to 8-83) 

. l ·,mmediately over and 26 cm higher than burial TS 19 This grave ay . . 
Again, only the upper part of the body was located in the excavated ar ea. 

These remains came from a male aged 45-49 years at death. ~wo stone 

bracelets were found near the right shoulder, and 400 shell-disc beads 

were found in the neck area. 

Burial TS 20 

(fig 8-78) 

Burial 20 lies at the edge of the excavated area and comprised only 

a scatter of adult human bone. 

Burial TS 16 

(figs 8-80 and 8-81) 

This is a disturbed burial, . a(!d lies partially within the excavated 

area. The human remains come from a 20-24 year old female. She was 

associated with one form 1A pot, -six shel.l-disc beads and the forelimb of 

a cow. Three bronze bracelets of identical size were also found. 

Burial TS 15 

(figs 8-79 and 8-81) 

This burial is unusual because the orientation is east-west. It cuts 

through burial TS 16, and the remains come from a 20-2.( year old male. 

The lower limbs and pelvic area only were located within the excavation 

square. Twenty-four shell-disc beads accompanied the human remains, 

together with pots of forms 1B and .14B. 

Burials TS 7-U 

(fig 8-82) 
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At 335 cm below datum. square F5 was covered with the remains o f 

eight burials. With the exception of burial TS 12 which is c learly t he 

latest. all are to some extent intercut by other burials. All however . have 

the same north-south orientation. 

It is not possible to . offer a precise ordering in time of all eight 

burials. but some were clearly cut by others. making possible a partial 

relative chronology. Thus burial TS 10 appears· to antedate burials TS 8 

and 9. The adult tibiae are all that survive. Burial TS 9 is also 

incomplete. having been disturbed by the cutting of the grave for burial 

TS 8. All that remains are the femur. pelvis. vertebrae. radii and ulnae of 

an adult individual. 

Burial TS 8 

(fig 8-82) 

Most of this skeleton has survived, though the area beyond the 

head lies outside the excavation .square. · The grave contained the remains 

of a woman aged 45-49 years at death. The forelimb of a cow was found · 

beside the left side of the trunk. Nine hundred shell-disc beads were 

found in the vicinity of human remains. The remains of a 25-29 year old 

male were also present. 

Burial TS 11 

(fig 8-82) 

This burial was found as a group of disarticulated long bones. which 

were probably exhUl'(led . . amt r.~.dep~sit~d ,wh~~ the grave for burial TS 8 

was cut. The long bones come. in fact, from ·rwo" .ic:iutts···aged over "35' 

and c. 20 years. - The articulating foreliff!b ot a .cow was found adjacent 

to the human bones. 

Burial TS 13 

(figs 8-82 and 8-83) 

The burial was cut into with the excavation of the grave for burials 

TS 12 and TS 7. All that remained were some limb bones of an adult 

aged over 30 at death. a vessel of form 14. and the forelimbs of a pig. 

Burial TS 7 

(figs 8-82 and 8-83) 

Only the ankle and foot bones of this . buri~l were located in the 

excavated area. These came from an adult. and were associated with two 

broken vessels of form •· 
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Burial TS 14 

(fig 8-82) 

rl.b of an adult are all that rem_ains of this 

Th t"bia clavicle and 
e 1 • cutting of the grave for bunal TS 12. 

burial which was disturbed with the 

Burial TS 12 

(figs 8-82. 8,. 85. 86 and 87) 

Since this was the last interment at this level, it is also t he most 

cornplete. The remains of a man aged 35-39 at death were found. although 

the area beyond the cranium lay outside the excavation square. The man 

wore a necklace of at least 36 pierced dog canine teeth. as well as a 

string of 170 shell-disc beads and one large shell bead. There were ten 

pots in association: two of form 14B. one of form 2. three of form 1C and 

four of form .t. Form 1.tB pots were found on the right hand side of the 

skull and the right hand side of the ankle area. Pot form 4 was placed 

over the abdomen. The forelimb of a cow was found under the human 

femora. 

Burials TS .t. 5 and 8 

(fig 8-:-88) 

. T_hese three burials are . located approximatel . 

series JUSt described (burial:s TS 7_14) 8 
. Y 13 _ cm above the 

and 13. It ~as foupd to be dil$turbed _unal _,:-s _5 overlies burials TS 8 

remains of an adult male Th h "1 antiquity, and contained the 

f 
• e uman bones were -

0 form 2. two pots of form 1_.8 d associated with one pot 

aged 
from 
form 

• an one .of form 4 (figs 8-88 and 8-89). 

Burial TS 6 

Ctigs 8-88 and 8-90) 

This burial was also . 
30-,o years df9turbed. It contained 

other vessel at death. In addition to a . . the remains of an adult, 

4. This buri:t ~-ere found. two being of ~•n1ature pot (form 9). sherds 

tes over burials TS 7 
orm 14B. and the other of 

and 11. 

Burial TS 4 

<fig 8-88) 

This burial 
overlies burials TS comprises only 

8 and Ts a group of 
10. adult rib fragments. It 

- 432 _ 



Ban Na Di: the mortuary ritual 

• · Burials TS 1-3 

<tigs 8-80 and 8-91) 

About 30 om above burials TS 8-8. there was a scatter ot 

dr.sarticulated human bone representing six individuals. These were found 

in three concentrations each of which was accorded a burial number. 

Burial TS 1 comprised the remains ·of three individuals. and no associated 

material culture. An adult male. an infant aged 1-2 years at death and a 

second adult were represented. Burial TS 2 incorporated the bones of a 

male in his early tw~nties. A second adult male was also represented. 

Burial TS3 incorporated the remains of an adult. It was found associated 

with broken sherds from pot forms 1B and 4. It is considered likely that 

all these "burials" comprise bones lifted in prehistory when . fresh graves 

were cut into earlier interments. 

MORTUARY PHASE TWO 

GROUP E 

This group comprises· the five lidded jar burials. They were found 

at approximately the same level. and in the same part of the site. 

Burial t 

(figs 8-92 and 8-93) 

This jar lay in level 5. the grave pit being invisible but proba~ly 

cut down from level 4. The vessel contained the complete skeleton of an 

infant aged approximately eight months fr.om conception. The infant was 

interred with an iron knife-like implement which has a lunate shape with 

the vestiges of two projections at each end. The surfaces of the tool 

were encrusted with r•ce grains. preserved through iron oxide impregnation. 

Burial 5 

(figs 8-94 and 8-95) 

This burial jar. which has the same stratigraphic context as burial ,, 

contained a 1-2 year old infant. It was accompanied by three very small 

bronze bracelets. 

Burial 6 

(fig 8~96) 
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This pot was, unfortunately, damaged in antiquity when a post w89 driven through it. It was found within level 5 and again, this grave was 
probably cut down from the overlying layer. 

Burial 7 

Oigs 8-97 and 8-98) 

The jar contained the remains of a fetus aged approximately six 
months after conception. The vessel was found slightly fragmented. No 
grave goods were found. 

Burial 8 

(figs 8-99 to 101) 

In the case of burial 8, the grave cut from layer 4 was visible. The 
jar contained the skeleton of an infant aged about seven months. It was 
associated with a tiny bronze bracelet. five blue-glass beads and six 
badly corroded pieces of iron which may once have been a complete 
artefact. 

MORTUARY PHASE THREE 

GROUP F 

Three late graves were found in squares A3-4. Hone was found undisturbed. 

Burial 2 

(fig 8-102) 

This grave comprised only a few adult limb bones. Half a bronze 
bracelet, a bronze ring and two glass beads were found in the vicinity of 
the human remains, and may well have belonged to this grave. Burial 2 
lies within level • and was presumably interred during the late prehistoric period. 

Burial 1 

(fig 8-103) 
I 

This burial was also found at the base of level 3. Very fragmentary, 
it was associated with part of a bronze ring. The remains repr_ esent a female. aged about 18 years. 
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Burial 3 

(fig 8-104) 

This burial was relatively intact and represents an adult aged 45-•9 

years at death. He or she wore a bronze bracelet on the left hand, but 

there were no other grave goods in clear association. Again, this grave 

was found within level 4. 

REVIEW OF THE MORTUARY EVIDENCE 

It is now necessary to summarise the principal features of the Ban 

Na Di burial rite and consider the evidence for the social characteristics of 

the prehistoric inhabitants. We may recognise three distinct phases of 

burial. The first commenced shortly after the initial occupation, at a point 

when c.30 cm of cultural material had already built up. The earliest burials 

were cut through occupation material comprising ash lenses, hearths, and 

organic remains including animal bone and shellfish. At Ban Koeng, a 

modern village in Mahasarakham Province, Calder (1972) has shown that 

10-25 cm of occupation material were built up in 21 years of occupation. 

C~mpression of occupation detritis at Ban Na Di may have occurred, but 

there is still little doubt that early burials there followed fairly soon after 

initial occus,ation. This· burial phase continued through c.1.8 m of 

stratigraphy and according to the radiocarbon chronology, lasted tor 

about 800 years. 
Burials of the second phase were found only in squares A 1 and A2, 

and comprised infants buried in lidded jars. The third phase belongs late 

in the prehistoric period. Only three b!l~ly .di.stu.r~ed burials were found. 

Most attention will be devoted to the first of the . three . ph41ses 

because it contains so many burials an~ also provides a . sequence of 

interments. In the first instance, it is necessary to consider the evidence 

for the actual burial rite. There are some cases where the burial was not 

disturbed and these provide the best evidence. There is _nothing to 

suggest that · the body was placed in any form of receptacle. It is 

possible that it was interred in a perishable shroud, a situation which may 

account' for the fragments of cloth found adhering to iron and bronze 

jewellery. In the case of burial 19, the remains of a child were covered 

by a crocodile skin, but this is, as far as is known, unique in the area as 

well as the site. The body was laid out in a grave dug to a depth of at 

least 40 cm, with an orientation varying a few degrees either side of 

north-south. On most occasions the head faced the north and on others, 

to the south. The body was accompanied by grave goods, the quantity of 

which varied with each individual. Pottery vessels were nearly always 

placed near the body. Recurrent locations were beyond the feet and 

head, on either side of the corpse and sometimes, over the body. There is 

no clear association between particular types of vessel and a specific 

location. The contents of complete pots has revealed that they contained 

food. One yielded the complete forelimb of a young pig, while others 

contained fragments of fish bone and, more rarely, of rice. 
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Bodies were often associated with the limbs of cattle an d Pi 

These were invariably the fore quarter. and were chosen from irnrnat!.:· 

animals. It is evident that animal sacrtnce was part ~f th~ mor_tuary ritual 

The bones were nearly always found in complete art1culat1o_n with no Sigos· 

of butchery. On one occasion (burial 12), a complete chicken was laid 

alongside the body. 
Animal figurines were also interred, though rarely. They w 

Cf'Udely moulded from clay, and most represent catt_le, 
1 

with Particil:: 

attention being paid to the horns. There are also sing e examples 
. h Of 

elephant and deer figurines. Only on two occasions were uman fi gures 

found. 
The dead were ·also Interred wearing items of jewellery. By far the 

commonest were circular disc beads cut from shell. These were strung as 

necklaces. Over 7500 were found in the neck area of burial TS 19 . and 

several other burials had hundreds of such beads. The necklaces also 

incorporated long beads made of shell. In both cases, the shell was 

probably of marine origin. Burial 32 contained the remains of an adult male 

wearing trochus armlets. Trochus nilolicus is a marine species. Several 

other bodies were also interred wearing bracelets made of stone or bronze 

the former being repaired with bronze wire when they broke. Br onz; 

anklets were also found on one occasion (burial 29). Burial TS 12 

contained the remains of an adult male wearing a necklace made of pierced 

dog canines. Aft"er the placement of grave goods, the grave was filled 

with soil. There is no evidence for grave markers, although some graves 

contain large uncut blocks of laterite which may be displaced headstones. 

The regularity with which fresh interments were made in the same part of 

the cemetery strongly suggests that the .prehistoric inhabitants were 

familiar with the location of earlier graves. 

The same burial rite aooomrnodated adults of both sexes as well as 

children. The disposal of infants was more varied. Burial 18 incorporated 

an adult female holding the remains of an · infant tn . h~r. leO arm. Burials 

25 and 30 comprised infants buried .without grave goods in a complete pot. 

Burial 9 was that of an infant lying alone _without any grave goods or other 

associations. The remains of an infant (burial 44) were found between two 

adult graves. 
We may consider the social implications of the mortuary phase 1 Ban 

Na Di burials through a series of questions. These are formulated in such 

a way that the answers should allow insight into the social structure of 

those responsible for this particular mortuary ritual. At this juncture, it is 

stressed that it was originally planned to apply a series of multivariate 

statistical tests to the data. Thus Peebles (1971) has isolated factors 

which group · the Moundsville burials into clusters based on the variations 

in _ mortuary ritual, location and association of different types of artefact. 

This has not been undertaken on the Ban Na Di material because the 

constant opening of the cemetery has led to the survival of relatively few 

intact, undisturbed graves. · It has to be stressed that some finds frorn 

burials are of uncertain provenance. Moreover, the small size of the 

exoavati~n square!I has resulted in the situation where some graves were 

only part1al_ly located in a square and therefore, we may have only part of 

t':'9 associated material culture. Finally, since there is no obviot..15 

difference in ritual, groupings would •l ly trorn 
necessan y emerge on 

differences in associated material cuture. As it happens, these differences 

are set f evident and don't require the use of 8 computer. 
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One of the strengths of King's study of the Chumash cemeteries at 
Medea Creek. is that the site has •been practically completely excavated. 

and it has been possible to isolate specific areas - called "lobes" - of 

the cemetery (King 1978). These lobes evidence a structured layout of 

graves and concentrations of wealth in discrete areas. Desirable as it 
would be to repeat this procedure at Ban Na Di. it was out of the question. 

The first issue concerns the relationship between the two areas 

which have yielded concentrations of burials. that is squares A3-4 and 
squares F5-8. These are located about 25 m apart. It is conceded that 

there may well be a contiguous burial area linking the two excavated 
places into one large cemetery. On the other hand, it is possible that 
each is a sample drawn from two contemporary but distinct lobes of a 
cemetery. There is just one reason why the latter possibility can be 

seriously entertained. In both squares, burials were concentrated in only 

part of the excavated area. and there is a discrete edge to the part 
yielding them. Pending further excavation. it is assumed that the latter is 
valid. 

Several workers have stressed the significance of the special layout 
of a cemetery. and the demographic structure of the people buried there. 
Thus, the reservation of an area for individuals of one sex, or 
distinctiveness based on age. plane of nutrition or wealth, tells us 
something about their social structure. Particular attention is often paid to 
the status of child burials.· Whereas a child could hardly attain high rank 
or prominent social persona on his or her own merits. it could be born with 
ascribed status. To find a · child buried with lavish grave goods does not 
in itself permit the conclusion that social ranking is in question. Peebles 

and Kus (1977)° rather stress the position of the child's grave and relation 
to the remains . of other people of similar age. 

Our first enquiry then. concerns the demographic structure of the 
Ban Na Di burial population. All remains have been sexed where possible, 
then ascribed to one of seven age groups. The younges.t refers to 
infants which were probably still born. The succeeding age stages are as 
follows: 0-3 years. · 3-10. 10-20. 20-30, 30-40. and over 40 years of age at 
death. The histogram giving the details of age at death disclosed that all 

age stages are represented. Infants and children were particularly 
susceptible. with fewest deaths being recorded in the age range of 10-20. 
There is a considerable preponderance of mortality among males . in the 

range · 20-30, and more females survived beyond the age of 40. The 
number of fragmentary or disturbed remains of adults makes a statistical 
testing of the significance of an apparent preponderance of adult males 
over females (18-14) rather 'pointless. The principal points made on the 

basis of these figures. are that mortality was distributed in a way not 
unusual among pre-industrial societies, and that all age groups are 

represented in the cemetery. 
Having established the presence of children and adult males and 

females in the cemetery, it is now necessary to explore Binford's (1971) 
proposition that in egalitarian societies, burial ritual should recognise the 
dimensions of age, sex and achieved personal qualities. The question at 
issue is whether males and females were distinguished by a range of 
different grave goods. The commonest styles of pottery vessel are forms 
1. 2. 4 and 14. These cross-cut the male and female graves. tn some 
cases. vessel forms are rare. There is, however, no evidence to suggest 
that particular styles were placed with either sex. This is hardly surprising 
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if it is agreed that the role of pottery containers in the mortlu ary ri te "'as 

f the dead Pots were a so reguta 

as receptacles of sustenance or t d ·young children. T he rty 

laced in the graves of sub-adul s an . . sallle 

:tuation applies to the remains of pig and oattte fore limbs, m that these 

remains cross-cut different age and sex groups. . . . 

Since the dogs-tooth necklace, and olay f1gu~mes '" . •~e forms of 

deer elephant and humans are rare or unique, th~•r assoc,ahons are of 

littt.' value- for the present purposes. It is intereSttng, however• to note 

that the bovid figurines are found in the graves of an adult female and of 

children. 
Shell-disc beads were associated with all age and _ s~x ~roup~. Only 

in the case of bracelets is there some evidence for distinctions_ in grave 

goods according to sex. The bronze bracelets were fo_und associated With 

adult females and in one case, with a 3-10 year old child. Stone bracele ts 

while rare. were associated with adult males. The sample size is small, and 

certainly insufficient to modify the general conclusion that ther e is no 

clear recognition of sex or age in the distribution of grave goods. On the 

other hand, children were not only buried together with adults, but shared 

the same range of grave goods and the same burial ritual. Wright (1978) 

has argued that where adults, children and infants are buried together, and 

children have their share of wealth, then a degree of social ranking 

together with sub-group affiliation are probably represented. The converse 

is that where children are buried away from adults, with no ritual or grave 

goods, social status is normally not inherited. An ethnogr-aphic example of 

this situation has been provided for the Temuan by Saxe and Gall (1977). 

Given the possibility that the Ban Na Di burials reflect a degree of 

social ra.,,Cing, it is opportune now, to turn ·to the possibility that the t wo 

burial areas during phase 1 have evidence tor differences in energy 

expenditure. This enquiry is based on Brown's (1981) proposition that more 

energy is expended in the mortuary rites of a highly ranked than a lower 

ranked individual. Such gradations in energy expenditure, according to 

Tainter (1978) reflect the presence of inherited status. 

Let us assume that the gra.v_es from squares A3-.t and FS-6 do 

represent different social sub-groups of the settlement's prehistoric 

population. Was there more energy expended in one area compared with 

the .?~her? The quantification of energy expended should incorporate the 

prov1s1~n of a facility in which to place the body, effort involved in 

preparmg the body, amount and richness of goods placed with · the dead 

and provision of a monument to commemorate the deceased 

There is no definite evidence for facilities for pl~cing the body, 

al
th0ugh the presence of a coarsely woven material adhering to bronzes in 

m
1
ortuary contexts suggests that a shroud was used. The same bracelets 

a so reveal at least two type f f " f 
same thickness as . s O me abric. one having a filament the 

interred Th . s,.k. These suggest that the body wore clothes when 

two ar~as ere ,s . ~o evident difference in body preparation between the 

' or provision of a monument Of y 

have been present. but ., • course . . such distinctions ma 

remains only the / so, th~Y are archaeolog1cally invisible. There 

context, there is 8 q~~:~:n ~~ . differentials in grave furniture. In thi5 

made locally and thos . division which may be made, between artefacts 

latter were ~robably e imported from some distance. It is held that the 

h. rarer, more expe • t 8 

igher level of energy exp d "t . nsive and may therefore reflec 

possibility that artefacts en~ ure. This does not of course rule out the 

ma e from locally available raw' materials are 

- 438 -



b 

Ban Na D1: the mortuary r i tual 

lsO indicative of status. 

a While most burial pots are matched in occupation deposits aod 

appear to have been made from local clays, there are a few unusual 

vessels which may well have been imports. Preliminary examination of the 

petrology of the clays for pots 94-5 (form 5) suggests a different s~uroe 

from that used for the great majority of funerary vessels. Particular 

interest therefore, centres on these two painted vessels and on those of 

•om Kaeo" style. This distinctive ware was found in only three relatively 

late. phase 1 graves. The clay figurines, while probably made from locally 

available material may well have been important, symbolically. The same 

applies to the unusual crocodile skull artefact which was pierced in such a 

way as to suggest that it was used as a pendant. 

The situation with artefacts of stone, shell and bronze is clearer. 

The few stone bracelets must nave been imported senoe the stone itself is 

foreign to the vicinity of Ban Na Di. Hoang Xuan Chinh and Nguyen Ngoc 

Bich (1978) have drawn attention to the presence in a Phung Nguyen 

context, of a site in which similar bracelets were manufactured. Their rarity 

at Ban Na Di is attested by the care taken to repair them with bronze wire 

when they fractured. Stone of any sort is extremely rare at Ban Na Di in 

non-burial contexts. · White it is clear that bronze axes, bracelets and 

arrowheads were made at Ban Na Di, the ores or metal in ingot form were 

necessarily imported. Bronze artefacts are therefore, regarded as prestige 

items. Two iron· artefacts were found. Our understanding of the site's 

chronology indicates that iron at that period was rare in Northeast 

Thailand. At least two marine species of shellfish are found in Ban Na -Di 

burial contexts. Two specimens of the cowrie are found in burial 15. The 

trochus species was used in the manufacture of the 13 armbands found in 

burial 32. It is less easy to document the origin of shell which has. been 

modified in the manufacture of disc and large beads. Mason however 

(pers. comm.) has suggested that a marine source is likely. 

It would be desirable at this juncture, to turn to a large sample of 

complete graves and apply appropriate statistical procedures to test the 

proposition that both grave groups have a_ similar incidence of high energy, 

i.e. imported, artefacts. This is not possible. Consequently, the areas 

will be compared on a qualitative and quantitative basis. In the following 

discussion, squares A1-4 will be designated area A, and F5-6, area B. 

There are four complete or fragmentary stone bracelets. All come 

from area B. Seven graves have yielded large, probably marine shell 

beads. All are from area B. Area B graves yielded all clay figurines. 

Bronze is present in nine graves ( c. 14" of all graves), either in the form 

of bracelets, anklets or wire used in repairing stone bracelets. Six of the 

nine graves were found in area B, and of the 32 bronze artefacts found, 

27 come from area B graves. The 13 shell bracelets come from an area B 

grave. Twenty burials · contain shell-disc beads. Fifteen of these come 

from area B. Approximately 11000 such beads were found. Over 90'5 come 

from area B burials. Area B also yielded all the iron artefacts as well as 

several unique items: the child buried under a crocodile skin shroud the 

large crocodile skull pendant-like artefact. the dog canine neckla~e. a 

stone necklace bead and two bronze beads. Area A yielded the two 

cowrie shells. It is concluded that area B burials contained significantly 

more high energy, or imported objects than the burials in area A. . 
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Ban Na Di: the mortuary ritual 

At present. it is necessary to turn to the propositions linking 
burial~_ and social order summarised recently by Brown (1981). These be~r 
repetition. In essence. it is held that societies with minimal ranking will 
recognis~ the deceased person's age. sex. personal achievements a~d 
personality. A weakly ranked structure, which lacks supra-village authority 
and power, will record symbolic distinctions with wealth objects depending 
on their availability. Increases in hierarchic structure result in increased 
gradations _in burial treatment. depending on a person's ascribed rank . 
Increased hierarchy will also incorporate increasingly elaborate attention to 
children, in proportion to the reduced opportunity to replace the present 
generation. Increases in authority are accompanied by greater energy in 
burying persons who wield it. As power increases, the potent will live and 
be buried in or near their power base. 

The above theories link with the archaeological record by the 
consideration of the energy expended in burial ritual, in the recognition of 
symbols of authority and in the demographic structure of the burial 
population. Brown has demonstrated these linkages by outlining the 
mortuary practices of the Spiro (1200-1'00 AD), Harlan (1000-1200 AO) and 
Hopewell (pre 1000 AO) phases of the Caddoan area (Brown 1981). He was 
able to show that the Hopewell phase burials represent a society with 
inherited status but no centralised leadership. The richest Harlan phase 
burials contained copper artefacts and conch-shell cups. Brown suggested 
the presence of three descent groups, one being of higher status than the 
other two. There was no evidence for distinctive treatment of children. By 
the Spiro phase, there was organised warfare, and a civic-ceremonial 
complex within the settlement pattern. Headdresses were used as symbols 
of authority and all age groups were found represented _in a particularly 
rich charnel house. · 

Such . a situation, which recurs in many other ethnographic and 
prehistoric situations. has clear implications for the Ban Na Di data. Given 
the distribution of grave goods, and conjunction of children's and infant 
graves with adult burials and association of imported objects with all age 
and sex categ·ories, it is highly unlikely t~at the Ban Na Di people had an 
egalitarian social structure. The evidence is, in fact, unanimous in 
supporting the presence of hereditary inequality. The most likely situation, 
given our understanding of the prehistoric settlement pattern and economy, 
is that there was a moderate degree of lineage ranking there, with little if 
any supra-village authority structure. 

The long term use of the cemetery area and complete spectrum of 
age groups within it is thought to reflect localised use by members of 
one or more distinctive social groups. Confirmation of this would suggest 
that such groups had restricted and differential access to scarce 
resources. 

Phase two burials comprise only infant burials in jars. These 
concentrate in square A1-2. The pottery vessels used were lidded and 
very similar to each other, being cord-marked on the outside and 
red-slipped on the interior surfaces. The infants vary in age from 
approximately 6 months after conception until between 1-2 years at death. 
It is interesting to note that these infants were buried with grave goods. 
The eight month infant in burial 5, presumably prematurely still born, was 
interred with an iron knife or sickle to which rice grains were adhering. In 
burial 8 the 1-2 year old baby wore three tiny bronze bracelets. No 
artefacts were found in burial 7, which contained the six month old fetu~. 
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Ban Na D1: the mortuary ritual 

but the 6 month - 1 year old child in burial 8 was accompanied by five blue-glass beads. an iron implement and a bronze r ing or bracelet. These remains are. in stratigraphic terms. contemporaneous. They cluster together in what was surely an area set aside for such interments. This was a clear break in tradition when c ompared with the disposal ot Phase I infants of similar age. The association of these inf ants with such imported i tems as bronz e bracelets and blue-glass beads suggests that at least inherited weal th remained a feature of the Ban Na Di society during the later prehistoric period. 
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Ban Ha Di: burials 19 and 21 (MP 1b) in square F6 
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FIGURE 8-15 

The grave assemblage trom burial 
A. pot no.2 B. marble bracelet Cat.1307 C 
cats.1394 and 1404 E. deer figurine Cat.1402 F. 
G. stone bead Cat.1297 
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FIGURE 8-16 
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FIGURE 8-17 

Cattle figurines from burial .(7 (cont.) 
A. Cat.1388 B. Cat.1389 C. Cat.1399 
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FIGURE 8-19 

The grave assemblage from burial •s 
A. marble bracelet Cat.1,11 B. large shell bead Cat.1863 
c-F. cattle figurines Cats.1387, 138•b. 1384a, and 1383 
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- 463 -



( -378cms BOP) 

Cow limb bones 

,,,_ __ ~-Disturbance 

0 SOcms. 

FIGURE 8-23 

Ban Na Di burial •2 square F6 MP 1b 

- 464 -



1 

. . · · 
, .. .. 

--~ ·. , . 

; : ~~i··} 
., 

.. ,· { 
''l 

.. }r :\: 
·I :• ·.··, 

il.-: 
. . -· ... ·. 

a 

d 

:IGURE 8-24 Ban Na Di: the grave assemblage from burial 50 (a-c) and 

8 
u;•al 42 (d-e). A. pot no. 46 B. pot no. 90 C. pot no. 23 D. pot no. 

· bone implement cat.1383 

- 465 -



Pot 110 

Mandible (-394cms. BOP l 
Bos. 

Figurine 

Burial 38 - - - -\-----~-

'T-- --1- Pot 10 

(ow forelimb 
1---'- Pot 129 

Burial 40 
skull 

(-396cmsBDPl 

\ 0 ~cm 

FIGURE 8-25 

Ban Na Di burial 38 square F6 MP 1b 
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FIGURE 8-26 

The grave assemblage from burial 38 

A. pot no. 10 8. pot no. 9 C. 
llhell bracelets cata.119.ta-b F. 
figurines cata.1419■-b. 

large shell bead oat.1881 D-E troohua 
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FIGURE 8-30 Ban Na Di: the grave assemblage from burial 36 
A. pot no. 15 B. pot no. 16 C. pot no. 35 D. pot no. 39 

E. pot no. •o F. large shell beads Cats.11Ua-n G. trochus shell 
bracelet Cat 11•6 H. bronze bracelets Cat.1228 
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FIGURE 8-32 

Ban Na Di: The grave assemblage from burial 31 
A. pot no. •3 e. pot no. 13• c. pot no. 133 D. pot no. ·79 
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Ban Na Di burial 35 square F6 MP 10 
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FIGURE 8-3• 

Ban Na Di: The grave assemblage trom burial 35 

A. cattle figurine Cat.1280 B. pot no. 9• C. pot no. 96 
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FIGURE 8-35 

Ban Na Di: The grave assemblage from burial 32 
A. pot no. 20 8. pot no. 21 C. pot no. 61 
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FIGURE 8-38 

Ban Na Di: The grave assemblage from burial 30 (A) 
and burial 32 (B-C) 

A. pot no. 7 4 B. pot no. 45 C. pot no. 132 
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Ban Na Di burial 27 square F6 MP 1c 
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FIGURE 8-38 

Ban Na Di burials 19 and 21 square F6 MP 1b 
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FIGURE 8-39 

Ban Na Di burials 19 and 21 square F6 MP 1b 

nb. this figure is a later stage of excavation than fig 8-38 
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FIGURE 8-•1 

Ban Na Di: The grave assemblage from burial 19 

A. pot no. 49 B. pot no. 93 C. pot no. 88 D. pot no. °'22 

E. pot no. 106 F. pot no. 2.t 

- 482 -



Cattle ban 

.~r-------\-Skull (-ZBBcms. BOP) 
',) 

\ 
B. 17 

B.16 

FIGURE 8-.t2 

Ban Ha Di burials 16 and 17 square F6 MP 1c 
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FIGURE 8-43 

Ban Na Di: the grave assemblage from burial 18 . 

A. iron ring, possibly a bracelet Cat.1883 B. iron spearhead Cat.1442 

c. limestone bracelet cat.1441 D. four iron circlets Cat.1444a-d 
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FIGURE 8-U 

Ban Na Di: The grave assemblage from burial 17 

A. iron knife Cat.9918 B. iron coil Cat.992 C. bronze coil Cat.1348 

D. bronze bracelet Cat.941 
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Ban Na Di: burial 22 square A2 MP 1a 
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FIGURE 8-48 

Ban Na Di: The grave assemblages trom burials 20, 22, 34 and 25 
A. burial 20 MP 1c pot no. 100 B. burial 22 MP 1a pot no.1 

C. burial 34 MP 1a pot no. 3 D. burial 25 MP 1b pot no. 107 
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FIGURE 8-48 

Ban Na Di: The grave assemblage from burial 26 
A. pot no. • 8. pot no. 5 C. pot no. 53 
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Ban Na Di: burial 28 baulk A3/ A4 MP la 
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Ban Ha Di: burial 33 baulk A3/ A4 MP 1a 
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Ban Na o·· 1• burial ,_3 square A4 MP 1a 
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Ban Na Oi: burial 23 baulk A3/ A• MP 1b 
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Ban Na Di: burial 49 square A4 MP 1b 
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FIGURE 8-5, 

Ban Na o·· 1• burial 25 square A3· MP 1b 
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Ban Na Di: burial 30 square A~ MP 1b 
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FIGURE 8-57 

The grave assemblage from burial 12 
A. pot no. 87 B. pot n~. 119 C. pot no. 14 D. pot no. ·3s 
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FIGURE 8-58 

The grave assemblage trom burial 12 (cont.) 
A. pot no. 13 B. pot no. 120 C. pot no. 95 0 . pot no. 84 E . . pot n o. 

82 
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FIGURE 8-61 The grave assemblage from burial 18 (cont.) 

A. pot no. 65 B. pot no. 36 C. pot no. 42 D. pot no. 98 
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FIGURE 8-63 Ban Na Di: the grave assemblage from burial 48 

A. pot no. 59 B. pot no. 81 C-D. bronze bracelets Cats.1378a-b 
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FIGURE s-e• 

Ban Na Di: The grave assemblage from burial •a (cont.) 
A. pot no. 92 B. pot no. 18 C. pot no. 19 D. pot no. 17 
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FIGURE 8-66 

Ban Na Di: The grave assemblage from burial 50 
A. pot no. 6• B. pot no. 128 C. pot no. 22 
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Ban Na Di: burial 29 square A• MP 1c 

- 509 -



FIGURE 8-89 

Ban Na Di: The .9rave assemblage from burial 29 
A. pot no. 62 B. pot no. 83 C. pot no. 70 

D-E bronze bracelets Cats.1018a-b 
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FIGURE 8-72 Ban Na Di: the grave assemblages from bur ials 
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FIGURE 8-75 Ban Na Di: the grave assemblage from burial 1' 

A. pot no. 6 8. pot no. 7 C. pot no. 37 D. pot no. 75 
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Ban Na Di: burial 15 square A 1 MP 1b 
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FIGURE 8-77 

Ban Na Di: The grave assemblage from burial 15 

A. pot no. 11 8. pot no. 12 C. pot no. 41 
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FIGURE 8-83 

Ban Na Di: The grave assemblages from burials TS7 (A-B) 
TS13 CC) and TS17 (D-E) 

A. pot no. 10.- B. pot no. 103 C. pot no. 54 D-E. stone bracelets 
Cats 33a-b 
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FIGURE 8-85 

Ban Na Di: the grave assemblage from burial TS12 A. pot no. 51 B. pot no. 102 C. pot no. 83 
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FIGURE 8-88 

Ban Na Di: The grave assemblage from burial TS12 (cont.) 
-- --- -· -- · - ·----- · - - - . 

A. pot no. 78 B. pot no. 80 C. pot no. 78 
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FIGURE 8-87 

Ban Ha Di: The grave assemblage from burial TS12 (cont.) A. pot no. 30 B. pot no. 29 C. pot no. 28 o. dog tooth necklace 
Cat.TS25 
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FIGURE 8-90 

Ban Na Di: The grave assemblage from burial TS6 

A. pot no. 91 B. pot no. 137 C. pot no. 71 
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FIGURE 8-93 

Ban Na Di: The grave assemblage trom burial 4 

A and c. pot and lid no. 113 B. iron knife Cat.379 
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FIGURE 8-95 

Ban Na Di: The grave assemblage from bunal 5 
A-B. pot and lid no. 11,. C-D bronze bracelets Cats. ,21a-b 
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Ban Na Di: The grave assemblage trom burial 8 
A-E. iron implements Cats.1,2ea-f F. blue glass beads Cats.1'30a-e 

G. bronze bracelet Cat.1-431 
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CHAPTER NINE 

THE ANALYSIS OF UPPER SONGKHRAM SETTLEMENT PATTERNS 

Metha Wlchakana 

lt f the site survey has already 
A preliminary report on the resu s o , - •t· l 

h . 1980) The authors m1 1a 
appeared (Kijngam. Higham and Warrac a,. · ot ranked 
conclusion. was that sites in the Upper Songkhram Valley were n_ 

. . . . t ference for soils of the 
accordang to size. and exhibited a s1gn1f1can pre f 
low terrace situated near streams. The report referred to was O a 

preliminary nature. because it described only the first stage of 8 longer 

research project. Thus. when fieldwork commenced, there was . only the 

slightest amount of information available on the local prehis~onc . ~ottery 

sequence. This made it practically impossible to order sites tdentlfted on 

any chronological basis. There were other problems too. which particularly 

stand out when the area is compared with the recently described 

settlement pattern studies in the Valleys of Mexico and Oaxaca (Sanders 

~, al. 1979, Blanton 1978). These must be examined in order to set the 

results obtained in their proper perspective. 
The first problem is the differential visibility of sites between the 

tow terrace on the one hand. and the middle and high terraces on the 

other. In the former area. sites with any relief at all stand out even at a 

considerable distance. because of the flat terrain. As soon as one enters 

the middle or high terraces, however. land · use immediately changes from 

rice cultivation to such crops as sugar cane and kenaf. Moreover. much 

land remains under scrub forest where all the ground is covered by dead 

leaves. Surveying in the high and middle terraces is therefore extremely 

difficult and in terms of prehistoric sites, , unrewarding. 

Even in the low terrace. one must seriously question the 

representativeness .of the site distribution s_een in fig 9-1. Chantaratiyakarn 

has observed for the Middle Chi area. that there is a tendency for sites 

either to lie below modern villages or it open ones. to be covered by 

sterile wind or water deposited soil (see chapter 13). This can be 

illustrated by referring to three sites. The first is Ban Don Kaeo (fig 9-1 

site 50). This site is strategically placed at the outflow of the Pao River 

from Lake Kumphawapi. It was clear on arriving there.. that it had been a 

focus of ceremonial activity during the first millennium AD. An inscription 

dating to c. 800 AD was found there. as well as several sema stones. 

The Abbot of the local temple also described the former existence of 

moats and earth banks. but no sign of these could be found on the 

ground. Indeed, the ground surface even in areas which had been 

recently ploughed revealed very little evidence tor occupation. ancient or 
modern. 

_The . same situation was found at site 83 (Non Pa Kluay). From the 

air. this site reveals a moated perimeter enclosing an ar f soo b 
200 A d .l. t ea o c. y 

m. 1 ,gen sea_rch on the mound's surface. which was under a crop 
of sugar cane at the tnne. revealed hardly any pottery Th. · l l 

. . . . • ts ,s c ear y an 
en1gmat1c site and excavation alone will illuminate its affiliations •. Finally. 

there 1s a cluster of small mounds located around B Kh N · 
. an o 01. These 

again. yielded scarcely any pottery on the ground s f t 
ur ace ye were clearly 
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Upper Songhkram Valley settlement patterns 

artificial. Wherever there had been disturbance or in the case of Non 

Taeng Saeng .. human interference. much pottery was seen eroding from the 

mound's edge. Excavation at Non Taeng Saeng suggested that this 

concentration of small sites results from salt processing. 

The second major problem concerns site area. This variable is 

critical for any successful attempt to approach population trends and 

rising social complexity (Steponaitis. 1981). It is a straightforward 

procedure to measure the area of a mound. either approximately in the 

field or by using a digitiser on aerial photographs. This provides a measure 

of the site's maximum extent. but doesn't reveal the area during successive 

phases of occupation. Excavations at Ban Chiang revealed six phases, and 

it is quite likely that the area occupied fluctuated with time. This 

problem is compounded where. as is often the case. a prehistoric site is 

covered by modern settlement. Unless the mound is very clearly 

demarcated. it is often impossible to estimate the site area at all. 

The site survey undertaken in the Upper Songkhram area was 

designed to enlarge our understanding of demographic trends and 

associated prehistoric cultural changes. This approach. despite the caveat 

of the investigators, has been extremely instructive when applied to the 

Basin of Mexico (Sanders el al. 1979). Their work however. involved a 

number of considerable advantages when compared with that in the Upper 

Songkhram. .For . example. they had available a detailed and as time 

passed. increasingly refined sequence of pottery types. Surface 

collections therefore. offered some insight into the occupation period of 

each site identified. The establishment of such a dated. typological 

sequence. is by contrast one of the principal aims of the present work. and 

its absence has clearly impaired the results initially obtained from the 

site survey. In fact. each site identified was searched for a range of rim 

types and body sherds which displayed as much variation as possible. 

Naturally, other categories of artefact were also sought. but these were. in 

the event. restricted to clay smoking pipes and the very occasional stone 

flake. 
A second advantage of the Mexican survey was the presence of 

architectural remains on the surface. These ranged from edifices the size 

of the main temple pyramid at Cuicuilco to the smaller rural house and 

temple mounds. This situation reflects the materials used tor construction. 

Excavations undertaken at Ban Chiang have shown that wooden posts were 

used in prehistory to raise houses above flood level. Therefore, no 

indications of structures on the surface could be expected until stone or 

brick were used as construction materials during the historic period. 

A final problem which is shared with Sanders• s study. is the 

destruction or covering of sites by alluvial deposition. There is no doubt 

that the extensive forest clearance and levelling associated with wet rice 

cultivation has led to a major reworking of the landscape. Non Kao Noi 

is a case in point. This very important early site is barely recognisable 

as a mound, and it would not be difficult to walk over it without realising 

its significance. The knowledge of the local inhabitants led the survey 

party to it. and the presence there of burials interred at a depth of about 

1.5 m below the present surface was described. The only surface 

indications were scraps of pottery in the heaps of soil left by the looters 

but subsequent excavation revetiled undisturbed burials. There are. quit: 

probably. similar undiscovered early sites covered by alluvium or soils of 

aeolian origin. 
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Upper Songhkram valley settlement patterns 

This however. is a perennial problem not confined to the Upper 

Songkhram area. It is considered proper to recognise it both in the 

planning,. execution and interpretation of a site survey. In terms of the 

first issue. it is conceded that the survey was not conducted with the 

same systematic overall coverage as was undertaken by ~~~ders and . his 

associates. The procedure was as follows: the area was initially exammed 

by viewing aerial photographs through a stereoscope. Any . apparent 

mounds or unusual features were noted for examination in the field. The 

area coverage began by visiting every village and seeking the permission 

of the headman to survey the village and its environs. The area today 

compr-ises a dense network of modern settlements. On the low terrace, 

these are surrounded by rice fields which, during the dry season. are 

covered by stubble about 30 to 40 cm high. In the middle terrace area, 

the villages are more dispersed and surrounded by fields or scrub forest. 

In each case, the headman was asked if he knew of any indications of 

prehistoric activity in his area. Specific mention was made of burials with 

complete pottery vessels and ornaments. A sample of prehistoric pottery 

was also shown to the local inhabitants. It cannot be too strongly 

emphasised that the survey area was contiguous with the site of Ban 

Chiang. centre of looting for the whole Sakon Nakhon Basin. Once that site 

was ransacked,. groups of professional looters fanned out to locate new 

sources of prehisloric artefacts. This search has been intense since the 

early 1970's and it was always the case that looters had preceded the 

survey party to the sites identified. In the event, it was found that the 

present inhabitants were able to take the survey team to sites and 

describe generally what had been found there. In addition. parts of the 

area were surveyed by teams on foot. It is intended to return over the 

years and . undertake further such intensive foot surveys. but it is felt 

appropriate at this juncture, to consider the settlement distribution seen in 

fig 9-1 in the expectation that further work will not radically alter the site 

distribution as currently known. 

This site distribution is approached from two points of view. The 

first supposes that sites are not' located in relation to any particular 

environmental variables (the nut hypothesis). The second begins with the 

hypothesis that the sites are randomly distributed relative to each other. 

It is noted, that the question of site size has already been considered, 

and it has been shown that the distribution for prehistoric settlements is 

not tiered or mul timodal (Kijngam,. Higham and Wiriyaromp 1980). The same 

authors also considered the location of sites relative to soils, water 

sources and altitude, and concluded that there was a significant adhesion 

between location and soils of the low terrace adjacent to streams and in 

particular.. stream confluences. The present study differs from the earlier 

one in the manner whereby the soil data were computed. In the earlier 

study, a rectangular area 3 by 3 km in extent and centred on the site 

wa~ taken, and the frequency of occurrence for different major soil types, 

estimated. The same procedure was undertaken for points selected at 

rando~,. and the soil_ frequencies _ were then compared. The present 

analysis began by drawang circles with radii of one and three km centred 

on each site, and repeating the procedure for the same number of 

rando~ly select~d locations. Two sites just outside the survey area were 

also included in the subsequent analysis: Ban Chiang and Ba Ph k Top. 

The radii were selected in the light of Chisholm's (196S) find · n tha t the 

· t tT t' f · ing 8 

most in ense u 1 1za 10n o a village territory occurs within one km of the 
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settlement. The area beyond normally receives less intense exploitation 

with increasing distance. The precise area of each soil type was then 

calculated by using a digitiser on the 1:100.000 scale soil maps ot the 

region·. The soils in question are as follows: type 2 belongs to the 

Phimai, Chiang Mai. Si Songkhram and Chai Nat/ Ratchaburi groups. These 

are found on the flood plain and valley flat. and while suited to rice 

cultivation. are prone to flooding. Type 3 belongs to the Roi Et an~ P~en 

types. These are low terrace soils moderately suited to rice cultiva~•~n. 

but with attendant problems of shallowness. stoniness, salinity. low fert1l1ty 

or unfavourable texture. Type 4 are the Ubon and Roi Et sandy variant 

soils which are poorly suited to rice due to combinations of the problems 

which afflict type 3 soils. Type 5 comprises Khorat, Phon Pisai. Sakon and 

Nam Pong soils of the middle terrace, which are unsuited to rice because 

of poor topography. The resultant areas for each site are seen in table 

9-1. Table 9-2 provides the mean and coefficient ot variation tor each soil 

area. 
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Upper S9 nghkram Valley settlement patterns 

TABLE 9-2 

The Upper S~nghkram area: The areas of different soil types 
different series ot d '' f ra II rom prehistoric sites and randomly 

within a 
chosen 

points. 

Core Area Peripheral Area 

Site randan Site randan 

Mean 0/ Mean 0/ Mean 0/ Mean 0/ 

Soil 2 14.0 2.17 3.4 2.9 148.4 1.6 65 . 4 2.7 
3 245.7 0.24 146.4 0. 7 1568.7 0.2 1069.0 0.5 
4 2.2 3.5 2.7 3.7 5.9 4.4 24.7 3.0 
5 49.5 1.10 113.4 

1, 

537 .5 0.83 0.8 999.7 0.6 
H.T. '3.3 3.83 19.9 2.5 152.8 1. 7 148.1 1.3 
Lake 0.2 s.e -- 29.0 2.6 98.9 2 .1 219.9 2.1 

~ighted Area 

Site Randan 

mean 0/ mean 0/ 

Soil 2 83 . 5 1. 7 25.2 2.7 
3 1152.9 0.2 754.2 0.5 
4 8.4 3.5 16.4 2.9 
5 343.0 0 . 8 689.9 0.6 

H.T. 81.4 1. 7 103.9 1.4 

Lake 49.8 2 . 1 153.5 2.2 

The abbreviations in the above table are as follows: CV = Coefficient of 

Variation. H. T. = High Terrace soils 

The question of site location was approached in two ways. The 

first applied a stepwi~e discriminant function analysis and the second 

employed a non-parametric Mann Whitney test. These tests were applied 

to the data using three different sets of soil figures. Initially, only the 

soil figures for the circles with a radius of one km were used. This is 

described as "the core area". Secondly, the area between one and three 

km was employed ("the peripheral area") and finally, both were used with 

the value of soils in the core are~ weighted by a factor of three ("the 

weighted area"). 
The results of the stepwise discriminant function analyses reveal that 

one variable alone, the area of low terrace soil, is sufficient to 

discriminate the prehistoric sites from randomly selected points. In the 
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Upper Songhkram Valley settlement patterns 

case of the one km radii the area under low terrace soils alone 
successfully identifies 8011 of" the prehistoric sites. The statistical analysis 
identified 7411 of the sites correctly on the basis of the amount of low 
terrace soil available in the peripheral a.-ea. and 7711 on the . basis of this 
soil type in the weighted area. The same results were obtamed from the 
Mann Whitney test. In all three cases, the differences on the basis of 11oit 
type three is highly significant (fig 9-2). 

There are also significant differences on the basis of the amount of 
middle terrace soil (type 5) for · all three areas measured. The nul 
hypothesis is therefore rejected, and it is ooncluded that prehistoric sites 
were located so as to take advantage of low terrace soils. Examination 
of the map suggests that this is so even for the six sites assigned by 
the discriminant function analysis to the "random" group. These are sites 
79. 88. 135 • . 138. Ban Om Kaeo and Ban Tong (fig 9-2). It is a 
characteristic . of many sites that they were located on knolls or tongues 
of slightly elevated middle terrace soil, probably to avoid the 
inconvenience of flooding. These tracts are surrounded by tow terraoes. 
Thus over half the core catchment at Ban Tong comprises middle terrace 
soil. Yet it commands an extensive area of low terrace. A similar 
situation . is found in the remaining apparently anomalous sjtes. 

Chantaratiyakarn has considered the relationship between site size 
and site catchment for the Middle Chi survey area, and applied Steponaitis's 
(1981) model which relates catchment productivity and site area to the 
results. The basic assumptions in het work are concerned with the 
productivity of .rice cultivation,. and the annual average individual 
requirements per annu,n. Her figures for both are derived from Hanks' s 
(1972) consideration of different methods of cultivation, and are set out in 
Table 3-7. 

I 

TABLE ' 9-3 

The Yields of Rice under different methods of Cultivation 

MDde of cut t ivat ion 

Sh i t t i ng cul t i.va t i on 
Broadcasting . . 
Transplanting 

n oases 

• . < 8 .. 
7 

average 

1449.4 
1333.8 
2188.3 

Yield 
(kg/ha) 

range 

741_.0-2227.4 
. 790.4-4643.6 
494.0-4643.6 

Hanks ( op.cit~ has also concluded that the 
capita rice cohsumption is 179 kg/year (.49 kg/day) average annual per 

Some confirmation tor these figures as well as a note 
h~s been ~rovid~d by Gedden (1976). ' In . . ~• caution, 
cultivatjon among the Blue Me • . his consaderation ·of rice 
variation in the rice yield o, he . tound cqnsiderable individual household 

· Pt:tr unat area. The Blue Meo also · rely on 
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l ent rice 

poppies for their cash income and use their profit to supp em the 

requirements by purchase. Nevertheless. the relationships bet~•~:s are 

number of people in a community the area cultivated and the yie . t . 

• t . of a prehHI OrlC 

interesting. In the table below. the equivalen size d the 

settlement is based on a figure of 50· inhabitants to the ha,, t a; from 

a-otuat area of riceland to support the Meo population is extrapola e 

Geddes consumption figures. 

TABLE 9-4 

Production Figures, Population Levels and Areas under Rice 

Cultivation for the Blue Meo (Melo Area). 

n people OJltivated kg 

area (ha) yield 
kg/ha kg1 Area Equlvalent 

needed needed area preh. si te2 

33 
94 
98 
48 

201 

... 3 3786 878 59,0 8.8 2/3rds ha 

11.3 1,82 882 18920 25.5 2 ha 

8~9 ,a88 878 17840 26.1 2 ha 

1.23 5086 4135 8840 2.0 1 ha 

12.5 21327 1708 27280 21.8 , ha 

1 at a consumption rate of 180 kg/year 

2 at a density of 50 people/ha 

Now White (1982a) has suggested that Ban Chiang and related sites 

were located in · the mid-courses of tributary str.eams so as to take 

advantage of limited seasonal flooding. Enclaves of flooded low terrace 

soil were favourable to rice cultivation, and the distribution of sites 

described above supports their close relationship with small, tributary 

streams. There are exceptions however, in those sites which are found on 

the flood plain of Lake Kumphawapi itself. 

When we turn to site size and population, it is notable that the size 

of sites as well as the favoured location described by Chantaratiyakarn in 

the Middle Chi area very closely matches that identified above. In her 

analysis, she found that the modern densities of population at Ban Chiang 

and Ban Na Di (Khon Kaen Province) were c. 40 and c. 80 people/ha. 

She chose a figure of 50 people, which is very similar to that advanced 

by Sanders el al. (1979) for a moderate density in their Mexican survey. 

If this figure is adopted here, then the prehistoric sites found in the 

survey area would have been occupied by between 40 and 500 people. 

Th~ question i~. was there sufficient land within a reasonable radius 

of the site to sustain them? It we take the minimum figure provided b 

Hanks for broadcast rice cultivation, then for ,o people, it would by 

necessary to , prov~de 7160 ~g of rice per annum .. which would be obtaine: 

from 9.8 ha. For sites covering four ha the figures rise to 35 800 k 

48.3 ha. In the case of the largest site, for which it must be• emph 9 . and 

there d t -1 h . t . 
as1sed, 

are no a a on I s pre 1s oric extent, the figures are 89 500 k 

120.8 ha respectively. 
• 9 and 
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Now these estimates must be compared with those recently provid~d 

oy : MacDonald (1980). ·He claimed .: ·that the a,;,erage ann~al •per~oapilll 

consumption is one ton (1018 kg) of rice. His other input figures •n~l~~e 

· · · 
t · h density from the initial 

an estimated site area for Ban Chiang of twen Y a. . / 

occupation of 100 people per ha and production ·of 1.5 tons_ of r,oe ha. 

These undocumented figures at face value. indicate a population of 2000 

people requiring 2000 tons ~f rice a year from 1333.3 cultivated ha. This 

would have been inconceivable at Ban Chiang without a form of food 

tribute from tributary villages, a finding which led MacDon~ld to propose 

the existance of chiefdoms from a very early period in prehistory. 

MacDonald's figures, however, are wrong. Ban Chia~g probably 

covered no more than five ha at any phase in the prehistor,c sequence. 

Again, one ton of rice a year is a figure almost 6 times great~r than that 

provided by Hanks 0972). If MacDonald's conclusions are reJected. ~hat 

inferences can be made on the basis of the present study? Two points 

are made. The first is that, when broad spectrum hunting and gathering 89 

well as stock raising are taken into accc,unt, there was sufficient land in 

the site catchments' · to provide for the level of population which has been 

estimated. Secondly, there is at present, no evidence for a hierarchic 

prehistoric settlement distribution based on size. Excavation may well 

disclose · the existence of a bimodal site distribution period in the Middle 

Chi (Chantaratiyakarn below). Were · a central place as identified in the Chi 

Valley to be sought, then Ban Don Kaeo (fig 9-1) would be a logical 

place to begin. 
The establ"ishment of at · least a partial rim sequence for the Upper 

Songkhram also has implications for the interpretation of the site 

distribution identified during the initial site survey. During that campaign, 

each prehistoric site was searched for a sample of rim and body sherds. 

Since so little was then known of the changes in pottery styles with time, 

it proved impossible in the initial report, to distinguish changes in 

settlerrient··patterns" ·with' time. Such changes were the essence of Sanders 

el 11/. s reconstruction of cultural processes underlying the Formative and 

Classic phases in the Valley of Mexico. ·The question may now be 

considered· again in the light of the successive rim styles identified on 

the basis of excavated material. The results of a re-examination of the 

surface collections are interesting. Apart from Non Kao Noi, no other site 

yielded the characteristic EP (Ban Chiang Early Period) rims found there, 

although some sites were ascribed to the earlier phases of the EP on the 

basis of body sherds: (fig 9-4). Clearly, the deeper the actual deposits 

under the present ground surface, the lesser are the chances of early 

material reaching the attention of the site survey. As might be expected. 

nearly all parallels between the surface collections and the dated rims 

f~om excavated. sites refer to LP (Ban Chiang Late Period) material. 

Figure 9-5 show:5 · the ~istribution of all sites which have yielded rims or 

through excavat~on. ev_1dence for LP occupation. It is stressed that this 

does not rule out the future recovery of LP material from other 

u-:x:avated surv~y sites. The interesting point is th& num::,er o1 si~e~ 

w 1c do~ument L occupation, and their presence close to the present 

. dry ~ea~on : shore of Lake Kumpha11<1api. The implications of this point are 

considered in more detail below. · 

. At ~~n Chiang • . Ban Tong and Ban Na Di. there was a lengthy period 

of occupation spanning Early Middle and Late · d c 
. , perio s. learly, factors 

encouraging early settlement were also attract1·ve d · th 
urmg e LP. White 
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(1982a) has suggested that 8 . 
sited in the middle courses 

0
:n Chiang and related early settlements were 

gentle. That flooding O 
small streams. where flooding was relatively 

· the courred is . 
tenses In basal two m at Ba evidenced by the numerous flood 

have note~ that it was often n Na Di. Older informants at the village 

· l(umphawapI. Ban Na Di is n . cut off by the rising level of Lake 

but several LP sites are lo:: :•tuated about 15 km from the lake shore. 

that differentially large. moated e sit ver~ much closer to it. It is also noted 

Hian and Kantarawichae, were l es '" the Middle Chi. such as Ban Chiang 

It is tempting to seek in th~cated on the margins of the Chi Flood Plain. 

flooding, a novel adaptive a . •s l settlement of areas prone to extensive 

form of a hypothesis· to grtu tural str•tegy. This will be set out in the 

research. • ac as a focus for testing by future field 

Whfelatley (1983) has recently reviewed 
another ood prone area· the T the evidence for settlement of 

new insight into the w ll k ransbassac. In doing so, he has ottered 

mission to the area wh· ~ nown reference of the 3rd century AD Chinese 

1 
I.') . ' ,,, ,c noted that the indigenous inhabitants " Sow (or 

p,'MI II Oriti y1111r , and) reap ,- lh .. 
close chronolo ic ll lH' "'II_" • This reference is sufficiently 

. 9 a Y to the later prehistoric period in Northeast Thailand 
89 t~ be JUdge_d relevant. Wheatley has suggested that the crop being 

described was race and that th t hn" · · · 
. . , . e ec Ique bemg described was ratoonang. 

This mv~lves planting out rice of the rapidly growing "floating" variety, 

and taking advantage over successive seasons of the plants' annual 

~egeneration from the stem nodes. • 

It has been suggested that agricultural intensification in Northeast 

Thailand at the time of the rise of chiefdoms and central places involved 

the adoption of ploughing (Higham and Kijngam 1979). If this was indeed 

the case, then it is curious that the area has not yielded one example of 

the socketed bronze ploughshares so common at the same time in the 

Red River Valley. This absence must be considered in the light of the 

increasing body of evidence documenting MP and LP contact with the 

Dong-Son culture. An alternative hypothesis. is that the growth of 

chiefdoms in the Chi Flood Plain and the . expansion of settlement even to 

the margins of Lake Kumphawapi were underwritten by the availability of the 

floating variety of rice. This did not require ploughing, but did 

nevertheless open up extensive and hitherto unexploited floodlands to 

agriculture. 
Such a ·hypothesis is open to testing. It would be sustained if 

further excavation were to demonstrate that the other shoreline sites in 

addition to Ban Muang Phruk. were initially occupied with the beginning of 

the LP. Again. the recovery of large samples of rice itself could throw 

light on the agricultural techniques in use. 
A second change in settlement pattern ~ay als~ be represented by 

the commencement of · intensive salt extraction. Fig 9-3 shows the 

concentration of small mounds found to the east of Ban Muang Phruk. 

Excavation at one of them, Non Taeng Saeng, has revealed initial use 

during the LP. The radiocarbon date_ tor th~ basal horizon there is 1880 

±85 BP (corrected). The ceramics. whil~ domtnated t_hroughout . by coarse. 

plain industrial wares presumably used m s~lt. extraction. also include rice 

chaff tem ered red slipped pots . charaotenstic of Ban Muang Phruk and 

late B P N 
0

. wares. Excavation at more of these mounds may well 
r an a I l It k " h ' 

r 
I 

mencement of large sea e sa wor 1ng w Ich. es in 

the
eveal !he ge~era com -ined by Higham (1977). could have supplied an 

Roi Et sates exa .. " 
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important exchange commodity. 
As yet .. no evidence has been advanced for the development of a 

central place and by inference. a chiefdom in the Upper Songkhram area 
during prehistory to match those now known in the valley of the Chi. 
This may very well be illusory and aga~ we must turn to future research 
for enlightenment. The most obvious site to examine is Ban Don Kaeo. 
located strategically at the outlet of Lake Kumphawapi into the Pao River. 
It is well located to control water borne exchange products.. and was 
obviously a centre of importance during the later first millennium AD to 
judge kom the se,,a stones and inscription found there (Kijngam.. Higham 
and Wiriyaromp.. 1980). The local abbot has also described his recollection 
of defensive banks there. though these were not observed during the site 
survey. 

NEAREST NEIGHBOUR ANALYSIS 

The distribution of sites may be considered not only relative to 
envirorvnental variables .. but also relative to each other. Such an enquiry 
is concerned with the question of space between settlements: are they 
mutually attracted., randomly dispersed,. or significantly distant from each 
other. Welch (198•> has applied Clark and Evans's R statistic to the 
distibution of prehistoric settlement on the Mun Flood Plain in his Phimai 
~ey area.. and found evidence for a slight degree of clustering which is 
significant at the 0.001 level of probability (R=0.88). The equivalent value 
for the Kumphawapi survey area is 0. 718,. which indicates a greater degree 
of affinity between the location of prehistoric sites than in the Mun Valley. 

Welch however.. did not consider the boundary effect. As Ripley 
(1881) has noted: 

The e,,ecl o, ignoring these edge correclion!I i!I lo bia!I the le!II, 
so Iha/ regularity will be detected spuriously. (Ripley 1981:154). 

The Kumphawapi data were therefore analysed using Donnelly's 
modification of Clark and Evans's R statistic which takes into account the 
area and perimeter of the area being studied. Testing for significance uses 
the formula 

t = (d - M)/SE 

where d is the mean observed nearest neighbour distance,. which 
has expected value M and standard error SE on the assumption of 
randomness. The value of t is tested against the standard normal 
distribution. Formulae for M and SE are given by Ripley (1981, p. 153). 

The result for ·the Kumphawapi area is a value for t of -9.91,. which 
is highly significant (P=(0.001) and allows the conclusion that sites are 
closer to each other than would be expected under a random distribution 
across the landscape. 

There are several possible reasons for this situation. One · is that 
they are located on a broad alluvial tract surrounded by mid and high 
terrace land unsuited to agriculture yet incorporated in the survey area. 
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The affinities within the broad alluvial area are with the soils of the low 
terrace. although many sites are. as in the Mun Valley. situated on slig~tly 
elevated terrain probably to reduce the risk of flood damage. The sites 

are also found by preference. along the courses of small streams. . 
Probing further into the reasons for the significant nearest neighbour 

statistic at this stage of enquiry is considered injudicious. because an 
important prior assumption is site contemporaneity. As will be shown. we 
cannot assume this. Indeed. it is held that sites close to the present 
edge of the lake were occupied late in the prehistoric sequence. We must 

therefore. defer to future research on this point. 
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10i-m 

--KEY--

□ Soils of type II well suited to 
rice cultM'.ltion 

D Soots at type Ill moderutely 
suited to rice cultMJtion 

~ Soils d type IV poorly suited 
- - to nee cultootiOfl 

CJ Middle temice soils d type V 
unsorted to rice oAtM1t1on 

• High temice SOIis d type V 
unsuited to nee cultrmhon. 

• Lake surfaces 

~ Seasonally fboded ~ 

~ Rrvers 

FIGURE 9-1 The distribution of all identified prehistoric sites 

in the Upper Songkram survey area. The site names are as follows 

(with site sizes in brackets): 

A. Ban Chiang ( c. 4-5ha) B. Ban Om Kaeo C. Ban Tong D. Non Khi 

Khling E. Ban That F. Ban Phak Top 50. Ban Don Kaeo 53. Non Than 

(150x100m) 54. Non Siao Yai (140x70m) 59. Ban Phai 80. Non Ban Kao 82. 

Ban Tum Tai 83. Non Pa Khluay (400x300m) 85. Ban Phan Don 88. Ban 

Don Kaen 87. Ban Non Tam Tiang 88. Ban Muang Phruk 89. Ban Kho Noi 

78. Ban Phai Chan 79. Ban Don Kaen 85. Wat Non Sawang 88. Ban Non 

Khok Kok (800x500m) 88. Ban Lao Suan Khluay 89. Ban Yang (100x100m) 

90. Ban Chit 92. Ban Don Kok (90x90m) 93. Ban Na Di (150x120m) 9.t. 

Ban Tan Dieo (100x100m) 95. Ban Hua Nong Yang 98. Ban Sanguai 97. Non 

Kao Noi (50x50m) 121. Ban Muang Pang 129. Wat Non Sawang Samakkhi 

(1000x200m) 130. Ban Ya (150x150m) 131. Ban Kho Tai (100x100m) 132. Non 

Ban Nad (200x200m) 133. Non Ban Bua (100x100m) 135. Ban Suan Mon 138. 

Ban Mak Ba (150x300m) 139. Ban Lao (200x200m) 1.t0. Ban Chiang Wae 1"1. 

Non Sung. Sites prefixed with a letter are those known prior. to the 

survey. Numbers were allocated in the field and missing numbers refer to 

historic rather then to prehistoric sites. 
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FIGURE 9-2 

A 

B 

The distribution of prehistoric si t es and r andom points relative to the area 

under soil types 3 and 5. A: o n the basis of soils within a one km radius. 
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Ban Chiang H. ian: illustrations of rim types 
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FIGURE 12-6 Ban Chiang Hian: rim types from layer 6 
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Ban Chiang Hian: illustratioms of rim types 
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FIGURE 12-7 Ban Chiang Hian: rim types from layers 6 (a-1), 
5 (j-n), and 4 (o-r) 
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Ban Chiang Hian: analysis of the body sherds 

BAN CHIANG HIAN: THE BODY SHERDS 

The body sherds from Ban Chiang Hian were considered with the 

same objectives as the rims. These were the establishment of a regional 

typology for the Middle Chi. and recognition of affinities with the material 

already described tor the Upper and Lower Chi sites of Non Chai and Non 

Dua. The first stage in the analysis was to lay out the material by layer. 

and extract the rims. shoulders. bases and specimens bearing applique 

ornament. This was followed by subdividing the resultant body sherds into 

groups according to their surface finish. Further subdivisions were then 

made on the basis of thickness. decorative detail and fabric. Groups with 

particularly variable decoration. such as red-on-buff painted designs. were 

capable of still finer subdivision. 

There was so much cord-marked and plain ware from some layers 

that lack of time ruled out a microscopic examination of the fabric for all 

specimens. In consequence. it was decided to use personal judgement in 

choosing which to examine in detail. Thia involved selecting any specimen 

which looked unusual. to consider the broad characteristics of the fabric. 

and to sample only 251' of the balance. 

In placing sherds into a temper category. it was decided to employ 

only the most general criteria. Indeed, only five groups resulted. Of 

these. grog predominated. · This comprises fragments of baked clay 

probably derived from crushed p!>tsh~rde. Specimens of this group often 

included a few fragments of rice chaff. The second group. which is 

temporally restricted to the later levels. comprises specimens tempered 

with much rice chaff. A third group. also late in the sequence. comprises 

a thin white ware with no temper being visible under a low-powered 

binocular microscope. There ar·e also groups in which clay was tempered 

with weathered. rounded grains of sandstone, and in which the clay 

incorporates sand which may or may not be deliberately added temper. 

As with rims, it is clearly understood that the petrographic 

examination of fabrics requires specialised skills and that in fact. there 

are certainly far more groups of fabric than have been set out below. 

Identification of them will permit more detailed problems to be considered. 

Consequently. thin sections have been prepared for each identified type, 

and it is hoped that these will be analysed in due course. 

As with the rims. 11 major layers were recognised. The assemblage 

found in the basal one. layer 11. was dominated numerically by plain. 

smoothed sherds with a grog tempered fabric. The grog comprises 

crushed clay. probably derived from potsherds. with the occasional 

presence of rice chaff. The most variable type of surface finish comprises 

sherds with red-on-buff painted designs. These have been subdivided on 

the basis of the painted motifs, but it should be remembered that where 

relatively large sherds have survived. more than one motif may be found 

in combination. Thus, specimens ascribed to types 1 to 9 may well have 

come from the same vessel. a situation supported by the presence of the 

same grog tempered fabric found in all pieces. The principles underlying 

the motifs employed. comprise combinations of parallel. red-painted straight 

lines which. to judge from the fine striations left by the surface 

smoothing, were vertically applaed. Some however. were curvilinear and 

others were wavy. It is clear that some areas of the vessels bore 

cross-hatched panels. or bands where parallel lines were interspersed with 
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Ban Chiang Hian: analysis of the body sherds 

red dots (the range of motifs its set out in figs 12-8 1-r, 12-9 a-w, dd). 

sorne sherds still bear the faint traces of cord-marking, though it is 

&J9UlllY the case that any impressions made by a cord-wrapped paddle 

v,ere subsequently erased by smoothing before the painted designs were 

apP~ied. . . 

Type 10 ancludes all sherds bearing all-over red slip or paint on the 

e,cterior surface only. There are some specimens within types 1-9 , in 

r,hioh the red-painted designs give way to an expanse of red paint, again 

,uggesting that the characteristic vessels had large areas of red paint or 

,tip, and a relatively small panel of painted designs just below the neck 

bOdV junction. This situation is supported by the fabric, which its common 

to types 1 to 10 inclusive. It is considered probable that body sherds 

falling into types 1 to 10 correspond to rim types MC 2 and 3. 

The remaining types fall into two groups. The first (types 13-16) 

comprise sherds bearing cord-marked impressions. There its some variation 

In surface finish and thickness, but all have a fabric in which grog is the 

main tempering agent. The second, type 18, includes all those sherds 

whioh have a plain, smoothed outer surface and grog temper. These are 

runerioally dominant. 
The body sherds from layers 9 and 10 are very similar in finish and 

fabrio, as w,il as in their frequency of occurrence, with the layer 11 

assemblage. Only four new types were encountered, and all were rare. 

Type 17 (fig 12-80, of which there are only eight specimens in level 10, 

was first cord-marked and then painted with a combination of straight lines 

and zig-zags. They were grog tempered. In the case of type 19 (fig 

12-8u), the surface bears the impressions . of a carved paddle, and the 

fabric includes some rice chaff. Type 20 was also paddle impressed, but 

the fabric includes grog with a few fragments of rice chaff. 

In level 8, there is an · apparently major change in the make-up of 

body sherd types when compared with the three preceding levels. Types 

1-10, the red-on-buff painted wares, are now rare. The paddle impressed 

PGttery (type 20) became much more abundant than in layer 9, and three 

new types appeared. The next type includes sherds which were burnished 

With single strokes probably to form a pattern. They are all grog 

tempered, and on the surface, look very like the black burnished pottery 

found in such quantities at Phimai (Solheim and Ayres 1979). As with the 

1Yatem of nomenclature for rims, these will be referred to as •Phimai 

Blaok•. Type 21 was first cord-marked and then burnished. Only four 

9P•~irnens were found at Ban Chiang Hian, all from layer 8. Finally, type 

22 1a a plain ware containing much chaff temper. In considering the 
1bundant plain and cord-marked grog tempered material (types 14 and 18) 

it la recognised that detailed petrographic studie~ would very probabl; 

lead to a considerable number of types based on different fabrics. 

. The-red-on buff painted types continued to decline in layer 7, and 

:iasappeared in layer 6. The paddle impressed ware (type 20) which 

., eo~nae relatively popular in layer 8, remained so. The ware reminiscent of 

,:;:-n•i Black", was found fairly frequently in layers 6 and 7. The latter 
0 Yielded two speomens with smoothed-over surfaces to leave low 

:•llel ridges. The surface was then ~ainted with red bands. There are 

. SUch pieces in layer e and one in layer 5. These are particularly 

=:,tereating, because they closely resemble the so-called •Roi et• ware so 

<o~on at Non Dua, and dated by Higham (1977) to the local Phase 2 
00 AO). Three other new types found in layer 1. One has a surface 
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with parallel, red burnished lines (type 23 fig 12-90. The second 

comprises thick sherds (1-10mm thick) bearing smoothed cord-marking 

subsequently painted with red bands (type 24, fig 12-9u). There is also a 

red-slipped and polished ware. All were rare, the first two being confined 

to layer 1 and the last, recurring infrequently in layer 8. 

Layer 8 itself contained a very high proportion of plain and cord 

marked wares in which the fabric was grog tempered. Hine new types 

were found, but all were rare. Type 26 is a thick ware with interior and 

exterior surfaces being red-slipped and the fabric, tempered with grog 

(figs 12-900, 12-9x). There are ten specimens ascribed to type 27, which 

was painted on the exterior surface with parallel tines (fig 12-9y). Type 

28, of which there are only two sherds in the entire assemblage, has 

smoothed over cord-marking painted with a line of red circles (fig 12-9z). 

The 52 specimens assigned to type 29 were pattern burnished as in type 

21, but then painted with designs including red parallel tines (fig 12-9aa). 

Type 30 is represented by one sherd: it was horizontally smoothed, and 

then over-painted with a vertical red band which began straight and 

became wavy. The interior bore horizontal burnished lines. The next type 

is particularly interesting. It comprises a thin (2.6-7.0 mm) matt white 

ware devoid of any temper. While rare in layer 6, it became very 

abundant in layers 4 and 5. It also closely resembles the white ware so 

characteristic of phase three at Non Dua, and will be described as "Roi Et 

thin white". Type- 31, found only in layer 6, was lightly burnished over 

the exterior surface. Finally, there is one most interesting specimen, the 

decoration of which precisely parallels the "Om Kaeo" ware found i_n 

abundance at Ban Chiang Hian during phase ,, and at Ban Na Di towards 

the top of layer 7 and in layer 6 Cfig 12-9ee). The pottery from layers 

4 and 5 reveal a sharp break from earlier traditions. Paddle impressed, 

"Phimai Black" and red-painted .wares ceased being found, and their place 

was taken by many new types in which fabrics tempered with rice chaff 

became common. There are 13 new types in layer 5. In addition to the 

thin, untempered white ware, sherds with a very similar finish were found 

but they were dist~guished by having a chaff temper. This type (no 32) 

was frequently found in levels 4 and 5. A new type of plain ware (type 

39) came to predominate in these levels, being characterised by a smooth, 

matt surface and a fabric containing much chaff temper. Cord-marked 

sherds were never as abundant as the plain ones but again, those · with 

chaff temper (type 40) were more abundant than those in which the fabric 

was tempered with grog. 
Apart from three numerous types, there are nine new ones in layer 

5 and a further ten were identified in layer 4. Type 33, of which there is 

one aherd only in layer 5, was red-painted, but has the distinctively late 

chaff temper. Both surfaces of type 34 sherds were red-slipped and 

polished, the temper comprising grog. Types 35 and 36 are cordmarked, 

and respectively grog or chaff tempered. They are set apart on the basis 

of their great thickness (13.0-25.0 mm). Type 37 has a plain surface and 

chaff temper, but again, attained considerable thickness (12.5-18.5 mm). 

Four specimens belong to type 38, which has a plain or possibly formerly 

incised surface, and a fabric containing inclusions of a rounded red stone. 

These may come from taterite or a weathered sandstone. Type 41 was 

cord-marked and then smoothed. The fabric lacks temper. The one 

specimen belonging to type 42 has the same white fabric as Roi· Et thin 

white, but bears paddle impressions which match those found commonly at 
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[)tJ8 during phase three. Type 43 has a cord-marked and smoothed 

filO~ oe and chaff tempered fabric, white type 44 has a similar finish, but 

94Jf • tempered fabric. 

grog The numerically dominant types found In layer 5 continued to be 

.well represented during the build-up of layer 4. There are also ten 

ther types which occur only in the latter deposits. Type 46 again has 

fut d ,narked impressions, but the fabric contains much sand. Only detailed 

~ 0 graphio analysis will show whether the sand was present naturally or 

pe a deliberate additive. Sand as well as some chaff was also present in 

:~ fabric of type -'6, the surf ace of which was oordmarked. The solit~ry 

specimefl of t~pe 47 has two impressed lines, close inspection of which 

reveals very fane meshed impressions resembling a fine fabric. Types -'8 

and '9 are made of clay containing much sand. The former was incised 

and the latter, plain. There are three specimens of stoneware (type 50). 

Types 51-54 are all decorated with red slip, and are distinguished on the 

basis of fabric. There is a solitary specimen of each. 

THE APPLIQUE DECORATION FROM BAN CHANG HAN 

A very small proportion of the pottery sherds from Ban Chiang Hian 

bore a band or strip of applied clay. To judge from the larger and better 

preserved pieces, this strip was applied horizontally round the upper part 

of the vessel's body. Such applique decoration was found on complete 

pots at Ban Na Di layers 8 to 8, and at Ban Chiang during Early Period d. 

An important characteristic of the applied bands is their variability 

in terms of size, shape and manner of decoration. At all sites mentioned 

above, they were modified by a range ot techniques, including finger 

pinching, jabbing or impressing. Since one ob jeotive of the present 

analysis is the establishment of successive typological phases, a review of 

the different type of applique decoration is clearly desirable. 

Applique decoration from the basal layer at Ban Chiang Hian is 

fOWld on plain, red-slipped and red-on-buff painted wares. On the basis 

ot the moulding, tour groups are recognised. Type 1 is restricted to the 

red-on-buff painted pottery, and comprises a raised ridge indented with 

Shallow, ovoid depressions (fig 12-9gg). The second type is found on 

~th Plain and red slipped pottery. The applique band was. it seems 

1111Pressed with a regular series of depressions from a human finger, sino.; 
!:_ nea_rly all cases, finger prints are atilt visible Cfig 12-10a). Type 3. 

ch IS found on red -slipped pottery only, was raised to a sharp ridge 

-ith0~t any impressions (fig 12-9ff). The last type is found on only one 

1Peo-- · · d t · 
fur "'"-n of thick, plain pottery and was rarae o a po1nt without any 

ther treatment (fig 12-10b). 

1 Type 2 applique, that with the finger-tip impressions, is the only 

/Pe found in layer 10 (fig 12-10e-t>. It is restricted to one plain. five 

:d-111arked and 11 sherds with red-painted designs over a cord-marked 

r,;_ then smoothed surface. This type is also found on seven sherds of 

lerne 0 n-buff ware from level e, and 29 cord-:-marked specimens from the 

red _layer Cfig 12-10o). In lesser frequencies, it was also applied to 

11 ~Slipped and plain sherds. There are in addition, three types not found 

he lowest two layers. Type 5, fot.W'ld only on red-slipped and 
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cord-marked sherds. is shallow and impressed with a sharp. broad 

implement. Type 8, also restricted to cord-marked and red-slipped 

pottery. has a higher profile. and was also jabbed at intervals with a sharp 

Implement. The last new type (no 7), has a rounded profile, raised about 

2 mm above the sherd surface (fig 12-10p). 

Layer 8 saw three new applique styles. as well as examples of 

types 4 and 8. The former. type •• is found only on one specimen of 

red-slipped ware. and was placed as a band o. 30 mm below the 

rim-body junction (fig 12-10j). Type 8, which is jabbed at intervals with 

a sharp implement. is found only on plain pottery. Type 8 is a departure 

from earlier ones. in that an instrument was n.w, continuously over the 

band, and jabbed at intervals to create a ridged surface (fig 12-10m). 

This type is found on paddle impressed, plain and cord marked pottery. 

Type 8 comprises a band between 5-8 mm wide. bearing shallow oval 

impressions. It is found only on plain pottery (fig 12-10n). · The last type 

(no 10) has a band raised about 4-5 mm from the sherd surface. together 

with jabbed impressions set at regular intervals about 2-3 mm apart. Only 

one specimen was found (fig 12-100). 

With layer 7, any form of applique decoration became extremely rare. 

In fact. there are only eight specimens. Types 8 and 9 are found on 

plain ware, and types 7, 8 and 11 are found on paddle impressed sherds 

Oig 12-10p). Type 11 has a broad (13.5 mm) band with human finger nail 

impressions (fig 12-10q). 

There are only five sherds from layer 8 which bear applique 

ornamentation. One has been assigned to type 8. but the remaining fQur 

come from a new type (no 12, fig 12-10r-s). It is particularly large, 

standing between 5.5-10 mm from the sherd surface. The band was 

placed in the angle formed at the rim- body junction, and has large oval 

impressions probably made with bare fingers. Finally. layer 4 contained 

six sherds with a plain, raised band assigned to type 4 (fig 12-10t-u). 
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12-9 Ban Chiang Hian: surface 
finish and applique types 
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FIGURE 12-10 Ban Chiang Hian: types of applique decoration 
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CONCLUSIONS 

one of the main aims of the analysis of pottery from Ban Chiang Hian 

to identify inSfances where types changed significantly. If such 

~=nges were found.. then the different groups could be assigned to 

rl,nic phases. Such phases are seen as an essential part of future 

oe t . . d 
fieldwork stra egies aime ~t mor~ sophisticated settlement pattern studies. 

TheY are also nece~sary 1n reviewing with more confidence., the surface 

pottery collected dunng t~e initia_l survey. 
. 

A common fault with earlier attempts at devising such phases m 

Thailand has been failure to appreciate what properly constitute ceramic 

types, and then . lack of statistical rigour in assessing their relative 

trequencies. In this work, a type results from a consideration of form as 

well as fabric. Having sorted the sample into such types, it is not 

difficult to select intuitively those parts of a aequenoe which display the 

clearest evidence of change. In order to add some objectivity to the 

establishment of such phases, the following steps were taken. 

Firstly, the actual number of rim types in all layers was subjected 

to a cluster analysis of oases. The results are set out in fig 12-13, which 

in effect, represents the degree of similarity between the different level 

assemblages. As • may be .seen, the program links layers 9, 10 and 11 

together, as well as layers 7 and 8. The rims from layers 4 and 5 are 

lilked at a rather low level only. The actual values for the distance 

between cases are set out in table 12-1. The results of the cluster 

analysis reveals the probable presence of · three groups, which conform 

precisely with their known chronological relationships. 

TABLE 12-1 

Ban Chiang Hian: the mean square contingency coefficients 

between layer assemblages 

LAYER 11 10 9 8 1 6 5 .. 
RIM; 0.38 0.53 0.90 0.44 0.55 0.76 0.56 

IQ)y St-ER>S 0.14 0.23 0.45 0.16 0.41 0.74 0.33 

IQ)y 5tER)S 

(less plain) 0.23 0.27 0.83 0.23 0.58 0.92 0.32 

l:Q)y 9-EFl)S 0.31 0.70 0.97 0.28 

(less plain & 0.25 0.29 0.76 

OOrctrmrked) 

S)ht•- lri order to . f rther into the possible presence of ceramic 

1\1..._ -as at 8 . enq~1re thu same cluster analysis was applied to the 

·'""'b an Ch1ang Htan, e Th tt · 

er for body sherd per layer. e resu s confirm the 

each type of 
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distinctiveness of samples from layers 9-11. and •-6. The samples from 
layers 7 and 8 are ■tao very similar. but layer 8 appears more distant. It 
should, however. be remembered that a considerable proportion of body 
sherds fall either into the plain or cord-marked categories (types 1• and 
18). These sherds would surely be subjected to finer subdivision it 
detailed mineralogical studies were undertaken. It was therefore. decided 
to analyse the body sherds further by first removing the sample ot plain 
ware. and secondly after removing both the plain and the cord-marked 
wares. 

Removal of the plain wares. as expected, accentuates the differences 
between layers. the most Intense change lying between layers 8-9 and 
layers 5-8. The same trend accompanies the further removal of 
cord-marked pottery. the difference between layers 5 and 8 now rising to 
0.97 out of • maximum of 1.00. That between layers 8 and 9 rises to 0. 78. 
These differences are reflected in the style and distribution of the 
applique bands. 

It is therefore. proposed that three successive phases be 
recognised. The first includes the rim and body sherds which characterise 
layers 9-11. These are predominantly red-on-buff painted, red-slipped and 
grog-tempered plain wares. With phase 2 (layers 8-8), carved 
paddle-impressed pottery and a new set of rim forms are particularly 
diagnostic. With phase 3 (layers •-s. chaff tempered plain ware and thin 
white pottery were· particularly common. Whereas phase 1 and 2 wares are 
largely confined to the survey area, those from phase 3 are very similar 
to phase 3 wares at Non Dua. Towards the end of phase 2. the Ban 
Chiang Hian assemblage included a few specimens with clear parallels at 
Non Chai. Non Dua. Phimai and the Ban Chiang area. In all oases. the dates 
fall into the period c. 300 BC-100 AD. 
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Ban Chiang Hian: the percentage frequencies of rim types per layer 
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Ban Chiang Hian: analysis of pottery surface finish 
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CHAPTER THIRTEEN 

THE MIDDLE CHI AREA: THE SETTLEMENT PATTERN 

In their preliminary report on the Middle Chi site survey, Kijngam 111 

•'· (1880) considered two matn questions. The first was concerned with 

site size and the possibility of a site hierarchy. They subdivided the sites 

into two broad groups: historic and prehistoric. The former was 

distinguished by stoneware, and the latter by the presence of pottery 

assumed to be of prehhstoric origin. The excavations at Ban Chiang Hian, 

and analysis of pottery from all three excavated sites has made it 

possible to establish regional phases on the basis of pottery typology. 

This chapter will consider issues not covered in the earlier report. 

Clearly the added knowledge gained from the excavations makes it 

necessary to re'!iew the dating of individual sites initially labelled 

prehistoric on the basis of field impressions only. The second is the 

relationship between prehistoric sites and soil types. This will be 

considered along rather different lines than earlier, while some attention will 

be given to site territories. 
At least three ceramic phases have been identified on the basis of 

the rims and body sherds from Ban Chiang Hian. All the surface 

assemblages recovered during the 1980 site survey have been compared 

with the diagnostic specimens. The results are disappointing for anyone 

wishing to trace changing prehistoric settlement patterns on the basis of 

such surface collections. Thus in Mesoamerica, Sanders 111 al. (1979) and 

Blanton (1978) have dated sites by analysing potsherds recovered from 

ground surveys, and used the information gained to trace the settlement 

history of their regions. If this same approach were applied to the Middle 

Chi area, results would bear little relation to reality. This situation is best 

illustrated by referring to the distribution . of Middle Chi phase I pottery in 

surface collections. It will be recalled that this phase has very distinctive 

grog-tempered red-on-buff painted pottery. All those excavated sites 

revealed this ware. At Ban Chiang Hian and Ban Kho Noi, it was found 

stratified over 5 m below the present ground surface. This situation was 

not known when surface collections were made. It is, therefore, interesting 

to note that no phase I pottery was found in the surface collections at 

either site. 
At Ban Chiang Hian, the diagnostic surface material almost entirety 

comes from types which belong to the latest prehistoric phase. The same 

situation was found for Ban Kho Noi. This is not surprising, in view of the 

depth below the ground surface of levels containing the phase I pottery 

sherds. The situation is different at Non Noi, because the mound there had 

been severely eroded by river action, and in any case occupation was 

practically restricted to phase I. Therefore, the surface collection, which 

stood out during and after the survey for its unusual red-on-buff painted 

style with grog temper. almost exclusively comprises phase I wares. Site 

194 was also found in a severely eroded condition and it too yielded 

small fragments of red slipped ware as well as a whole vessel- from a 

looted grave. · This material has affinities with phase I pottery found at Ban 

Chiang Hian. 
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The remaining. sites olaasified initially as prehistoric remain in this 

orY on the basis of a re-examination of the surface collections. Yet, 

o••:: trom Non Noi and site 194, in no case could the pottery be ascribed 

•~~ 0 on,.denoe to any phas~ other than the latest. The few diagnostic 

"" 9 found are also tnvanably late in the prehistoric sequence. No 

rifflf•oe stterda bore appUque bands. These were very rare In the latest 

,ur ehi5toric material. 

pr Uncritical interpretation of the survey data oould lead to tne 

c,0noluslon that the phase . I sites tend to be found an the tn~utary 

\#lueys, and that ~ater prehistoric settlement expanded into the margans of_ 

the Chi Flood Plaan. Excavations at Ban Chiang Hian and Ban Kho Noi 

however, show that this would be untrue. Even the tiny 1 m wide 

exposure at the latter site revealed a deeply stratified and sealed phase I 

occupation level. 
Without much more excavation, it is not feasible to establish 

chronological changes in prehistoric settlement patterns. There are 

however, at least one and possibly two sites along the tributary streams 

which do appear to have been occupied only during phase I and it is moat 

unlikely that all the rema1mng sites were occupied at the same time. 

Because of this situation, it must be asked whether further analyses of site 

location are justified. Rather than terminate further discussion, some 

consideration will be given to the location of prehistoric sites. This is 

undertaken In the · knowledge that no conclusions on changes In settlement 

patterns with time are yet possible. The following preliminary steps have 

been taken to identify factors which may have influenced the location pf 

prehistoric settlements. In the first place, the Middle Chi area has a series 

of different types of soil. These vary considerably in their capacity for 

rice cultivation. Soil types are taken from the Thai soil surveys of 

Mahasarakham Province. Type 2 is suitable for rice, but prone to flooding. 

In the Middle Chi this is the soil found on the Chi Flood Plain. Type 3 is 

the soil of the low alluvial terrace. It has a high water table, low 

permeability, gentle slope and is suited to rice cultivation. The soils 

which fall into types 4 and 5 .are ·not favourable to rice cultivation 

because, being located on the middle terrace, they are generally too dry. 

Their elevation and dryness however, are attractive for the location of 

settlement, provided there is immediate access to reasonable soil for rice 

cultivation. This situation reflects the advantages of flood protection. 

Some insight into prehistoric settlement preferences, would, therefore, 

be obtained if it could be demonstrated that there was selection for a 

Particular soil or combination of soil types. Therefore, the area of different 

son types within a one and a three km radius of the presumed centre of 

each prehistoric site was calculated. The actual figures <table 13-1) were 

Obtained by using the digitiser facility of the University of Otago 

Geography Department. The same technique was used to obtain 

comparable data for the same number of points chosen at random. The 

litter points were selected by first assigning sequential numbers to each 

1>c1 km square in the standard 1:50,000 maps of Thailand, then choosing 

~bers by random means and taking the centre of each square selected. 

his Procedure differs from that used in the preliminary report of the site 

aur"ey. Firstly the precise values of each soil type were calculated 

rather than estimated. Secondly. the data computed for circles centred O ' 

each . . f 9 k 2 . n 

site rather than squares with an area o m • 
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TABLE 13-1 

The Different amounts of soil types within one 
and three km radii of prehistoric sites 

Area of soil type: 3 km radius Area of soil type: 1 km radius 

Soil Type 
Site 2 3 • 5 2 3 5 
No. 

U2 1829.52 997.9 3U.15 
U3 11,6.25 1081.18 285.'7 28.68 
u, 1769.09 1058.3. 286.67 21.,8 
us 11.16 1798.03 1018.2• 307.0• 7.11 
U6 1665.16 1162.27 135.78 178.37 
U7 U27 .58 1399.85 196.79 117 .36 
150 1691.17 23.20 1113.06 22,.63 89.52 
151 2032.09 795_3. 251.89 62 •• 6 
15, 867 .• 5 . 952.99 1008.99 129.26 85.•9 110.•o 
158 95.13 1788 •• 5 0,3.85 291.22 22.93 
159 211.11 1790.27 826.05 235.25 78.90 
1.80 257.73 110,.26 775.U 297.28 61.87 
161 188.5• 2003.08 635.81 2,6.99 67 .16 
182 1236.10 U27 .85 163 .• 8 60.20 253.95 
16• U77 .76 13.9.67 218.07 96.08 
11, 202,.82 186.09 616.52 252.90 61.25 
182 387.88 1709.00 730.55 277 .12 37.02 
183 362.28 1655.10 810.07 228.15 88.00 
188 152.35 1788.88 886.20 180.82 133.33 
10, ,,a.a, 18,0.57 5,0.22 291.80 22.35 
195 53.60 2047.83 762.00 269.77 ••. 38 
202 15•2.01 128,.52 255.57 58.58 
20, 16.3.06 118,.31 21,.1, 39 .• 1 
205 1788.78 1038.85 252.27 61.88 
206 1582.55 120,.88 2,0.02 U.13 
209 1828 •• 5 1200.98 2U.85 89.30 
210 1853.73 1173. 70 235.73 78.,2 
mean 101.,0 1578.85 22,.11 916.37 2.23 226 •• 8 23.22 63.90 

The following data record the percentage of soil types within the 
same radii for squares chosen at randan 

13 26.89 1758.18 10,2.58 288.28 ,1.81 
21 2165.72 502.59 159.12 3U.15 
25 108.82 2197.08 523.53 312.70 1.,5 
u 289.55 22,5.oo 312.88 306 •• 2 7.73 
85 ,0,.51 105•.•1 378.•5 12.38 238.54 83.25 

129 2700.37 107.81 19.25 3U.15 
151 2083.U 881.34 82.35 3U.15 
181 1378.33 76.69 1374 •• 1 118.34 197.81 
164 1479.58 1347.85 152.04 182.11 
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17A 
1200.39 1101.18 525.80 
1753.05 911.97 224.34 75.38 

201 1627.05 
162.41 238. 77 75.38 

221 1200.38 231.91 82.2.-
231 2827 ... 3 

1598.82 3U.15 
296 2068.17 

1228.61 U1 .99 172. 16 
325 1573.61 

759.26 65.86 248.29 
371 

1363.00 
1253.82 151.59 162.56 

383 214.58 249.85 
1830.38 93.70 35.81 184.64 

386 
1564.42 

997 .05 2"f1.20 42.9 
,os 84.89 1178.12 277 .39 36.76 

933.59 1609.83 ,22 284.21 46.83 282.77 4.55 
,,2 1470.93 1356.50 275.66 

1249.11 38.69 
A86 1578.32 205.44 108.71 
•93 631.33 1892.39 503.71 42.30 192.27 79.58 
515 31.89 . 2005.14 790.40 280.45 33.70 
532 1337. 12 1490.31 121.50 192.65 
537 1859.15 968.28 237.07 77.08 
5AO 128.38 2112.37 586.88 192.80 121.55 
573 1592.29 8.54 1228.60 216.46 97.69 
mean 410.80 1234.01 376.88 770.03 58.68 123.88 55.17 75.88 

the final line gives the soil distribution tor the entire survey area 

9096.55 32075.84 4024.84 18176 .40 

Note that it has not been possible to estimate the soil values for site 190 
due to the effects of flooding by the Aeng reservoir 

The radii of 1 and 3 km were chosen because it was felt that the 
most intensive agricultural activity before wheeled transport would probably 
have occurred within 1 km of the .settleme_nt. while some activities. such as 
feeding domestic stock as well as some rice cultivation could have 
occurred at least up to 3 km distant. 

The objective of taking the areas for different types of soil within a 
given radius ot a site. is to determine whether or not prehistoric 
settlements exhibit preference for a particular soil or combination of soil 
types. Statistical analysis may be undertaken on the basis ot the actual or 
transformed data. It was decided to subject the soil area data to a 
stepwise discriminant function analysis using three ditferent soil figures. 
The first was simply the soil configuration within 1 km of the site centre. 
The second was based on the area ot ditferent soils within a region 
between 1 and 3 km from the centre of the site ("the peripheral area"). 
and the last was the area weighted such that the value ot soils within the 
inner 1 km circle was multiplied by a factor of three ("the weighted area"). 
The rationale tor these figures lies in the assumption _that prehistoric 
People exploited the area closest to their settlement more intensively than 

Peripheral terrain. . . 
The m 

89 
of soils. both tor prehistoric sites and random 

ean are • • ll th t · 
Points. are set out in table 13-1. tt is assumed 1n1t1a Y . a sites do not 
d1sptay P f f any particular soil. If this 1s so. then the 
d
. re erence or . h ld b · ·l 
•stribut1on of soils tor random and actual sites s ou e s1m1 ar. This 
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hypothesis was tested by the application of first a stepwise discriminant 

function analysis and then a non-parametric Mann Whitney teat. The 

former analysis identified one variable aa being sufficient to discriminate 

between squares and random points. It is the area under soil type three. 

and the · preference of sites for this soil ia so marked. that on its basis, 

the discriminant analysis correctly identified 23 out of 27 prehistoric sites 

when the area of 1 km radius was considered. This rose to 24 out of 27 

sites for the weighted data. 
Thia apparent rejection of the nut hypothesis was further considered 

with the Mann Whitney test. The observed differences tor the soils 2. 4 

and 5 for the weighted data were not significant (P=0.06). There was 

however. a significant difference for the soil type 3. It is most interesting 

to find that soil types 2. 4 and 5 within a 1 km. radius are similar 

between random and site areas. whereas tor soil type 3, the difference is 

highly significant. This situation contrasts markedly with that for the outer 

periphery. where soil distributions tor sites and random points fail to 

reveal significant differences. 
It is therefore. concluded that prehistoric sites are significantly 

clustered near soils of type 3. This situation is represented graphically in 

fig 13-1. where the weighted values for soils of type 3 and 5 (the two 

moat abundant) are represented both for sites and random points. The 

clustering of prehistoric sites contrasts markedly with the more scattered 

nature of the tandom distribution. Four prehistoric sites appear as 

exceptions however. Site 154 has much peripheral soil type 4. Ho. 182 is 

near the edge of the Chi Flood Plain, and type 2 soils are common ther"tt. 

The remaining two sites were considered anomalous even in the field. 

Both have evidence tor one or two burials. but surface sherds were for all 

intents and purposes. absent. The former was heavily eroded, and there 

was no evidence there tor occupation. at least expressed as 

concentrations of potsherds. 
The basic assumption of site territory analysis is that the 

characteristics of the soils within a given radius of a prehistoric site 

provides information relevant to assessing . the economy of the inhabitants 

(Higgs and Vita-Finzi 1972). It is however. important to consider each site 

or group of sites on the basis of specifics rather than as a centre simply 

of different types of soil with different capacities. It is a statistically 

significant fact that prehistoric sites in the Middle Chi are preferentially 

located near soils of the low terrace. Such soils are today invariably 

under cultivated rice. There are therefore. strong primll ,acit!! grounds tor 

concluding that rice agriculture was a determinant in the choice of 

settlement during prehistory. This is supported by the discovery of rice 

chaff as a tempering material in prehistoric pottery. The data. however. do 

not disclose the method or methods of rice cultivation and these are of 

considerable significance. 
There are three principal techniques of rice cultivation, each having 

its own constraints and potential. These have been summarised by Hanks 

(1972). and are respectively shifting out tivation. broadcasting and 

transplanting. The first entails the clearance of natural vegetation and 

creation of temporary fields. Yields may be high initially. but soon decline. 

Shifting cultivation involves little capital equipment. much labour in ground 

clearance and variable yields as soil fertility declines. Broadcasting 

requires land prone to flooding. Floodwaters introduce fresh nutrients to 

the soil, so land can be used practically without any breaks. The soil is 
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o~ed by ploughing and harrowin 
lll'dpr or puddling with domestic stockg. though 
If' · d d can be 
i,roadcatsting . epen s on_ tracts ot land Which 

"ere, watermg •. 

field preparation by hoeing 
undertaken. Above all else. 
receive predictable. but not 

se Transplanting requires 
d l d . a nursery from which rice seedlings are 

prooted an P ace •~ prepared fields. A further 
Llod•Y closely linked with tra l techn!que which is 
t_ to retain water. nsp anting. _involves the creation of banked 
tield9 . l t itTs flow between fields being regulated by opening 
and clo~ang cu ver s. his retention of rainwater in fixed fields rather 

thlf'I rellan:e on natural floodin-g. means that the rice fields can be 

1,cpanded . 0 cove~ . any terrain which include~ water-retentive soils and 
#flich receives sufficient rainfall. 

Hanks <1972) has shown that broadcasting today requires more 

labOur. input th~n swidden_ agriculture but less than tran~planting. With 

each 11\Crease m labour anput. per-area yields also increase and their 

variability falls. Geertz (1983) has shown that cultivation in fixed fields 

can sustain a much denser population than either of the other techniques. 

not least because the area under rice increases with terracing or bunding. 
and yields are usually heavier. 

There is at present no evidence for or against the practice of any 

one of these techniques in the Middle Chi area. It is however. possible 

that some inferences may be made on the basis of the location of 

prehistoric sites. · The distribution of villages today. covers several 

different soil types. There is a network of sites on the former Chi Flood 

Plain, where fields are protected from flooding by the Chi control banks. 
Settlements also found along the tributary stream valleys. where the 

formerly flooded areas are now covered by· a network of embanked paddy 
fields. It is also important to note, that modern settlement has extended 

over the slightly elevated terrain between the main tributary streams,. 

where bunded fields reliant on rainwater are necessary for rice cultivation 

and domestic water is supplied from wells. 
It is clear that where agricultural sites are located some distance 

from riverine areas prone to regular flo~ding,. then some form of water 

control in fixed fields is probable. On the other hand, close proximity to 

the margins of river valleys could have sustained either floodwater or 

fixed field cultivation, or a combination of each. When we turn to the 

Middle Chi settlement distribution,. it i9 clear that the tributary stream 
Valleys we h en for locating sites. Sites were also found along the 
southern fr~ c ost the Chi Flood Plain soils (type 2). This is the area 

r1nge o h l . b k t . 
-.hich van Liere c1980) has described as ! e c 11ss1c ac . sw .. amp erram, 

Vfhich would probably have experienced a gentl~ flo~d regime • The 

•bundant shell fish from the base of Ban Kho No1, a site _now r~ote from 
• stre resence of swampland nearby m prehistory. 

~~th:: :u~=s~~~~Ri~er and its tributaries do_ no~ regularly flood, 
there 9 . d tor concluding that this as only a recent 

are solid groun s b k d t t · 
de~el . Chi River is now em an e o re ain water. 
Seco 

0
:ment. Firstly. the t ·on of embanked rice fields retains water in 

field: ly • the widesprea~ er~: • to flow downstream into the Chi. It is 
Pos .b rather than allowing Uen Chi River would cause its tributaries to 

fill 8;, le that flooding of a s:o their banks (White 1982■). 
• •ck up an~ in turn,_ bre~ sites does reveal a preference for areas 

lleir T!'9 location of Chi va
1
:~y occurrence. While it is not possible to 

det "'~•ch flooding was II dcast or transplanted, or whether bunded 
ernune whether rice was broa 
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fields were developed,. it is held that the focus of attention should not be 

solely on the raw data of soil distribution within a given radius,. but rather 

the area of land particularly prone to regular transgression by floodwater. 

This area will clearly vary with the depth and aspect of the river's flood 

plain. In the case of the survey area,. it was probably very extensive, 

since the land adjacent to the river is broad and flat. For streams with 

a narrow belt of flatland however,. the area was probably relatively 

narrow. For example it a 100 m bet t either side of a 1 km length of 

stream were regularly available and used for rice cultivation then the 

available area would comprise 20 ha. The soils of the remaining 29, ha 

within a 1 km radius of the site would not be relevant at least as tar as 

rice growing was concerned,. unless of course,. the area under crops was 

increased by bunding and field creation. 

It it is assumed that c. 20 ha is even approximahtly near the real 

figure,. what Me the implications for the prehistorian? Thia · very question 

has recently been considered by MacDonald (1980). when reviewing Higham 

and Kijngam"s (1979) summary of the Ban Chiang Hian faunal spectrum. He 

assembled certain basic figures. The first is, that prehistoric sites in 

Thailand supported about 100 people per ha. The second concerns 

individual food requirements. He concluded that an individual requires one 

ton of rice per annum. Regarding rice yields, he assumes 1.5 tons per ha. 

Finally, he quotes a verbal communication from Gorman that Ban Chiang, 

even in its earliest occupat_ion phase, covered approximately 20 ha. 

These figures, if correct, suggest that early Ban Chiang had a 

population of -2000 people, needing 2000 tons of rice a year. which could 

be derived from the cultivation of 1330 ha. Since the cultivable area 

within a 1.5 km radius for Ban Chiang is calculated as only 287 ha by 

MacDonald, there was either a serious food deficiency or Ban Chiang 

received rice supplies under a . tribute system from dependent settlements. 

Such is MacDonald's evidence for the existence of a chiefdom in Northeast 

.Thailand by 1600 BC. 
MacDonald gives no references for his figures, but there are several 

grounds for suspecting their accur•cy and in consequence,. the validity of 

his conclusions. With reference to rice yields, Hanks (1972) has 

summarised the available data for Southeast Asia, and his table 

recalculated into metric values, is as follows: 

TABLE 13-2 

The yields of rice per ha under different 

methods of cultivation 

~ of CUltivation. 

Shifting 
Broadcasting 
Transplanting 

average 
1,,9., 
1333.8 
2188.3 
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ton :: 1016 kg) 
(1 

The figures show very wide variation, and it is felt prudent to take 

_...._l figures when l · 
tllt m•-·- app Ying yields to prehistoric contexts. Hanks 

(1972) ha~ also assem_bled data Which suggest that the average per-oapita 

00neumpt,on of rice in lowland Southeast Asia is about 1.1 lb of rice a 

d•Y (0 • .t9 kg/day or 179. kg year). This fig
0

ure is only 17.8• of 

.,_aoonalds unrefereno~d olaun for 1018 kg per year. MaoOonald's estimate 

of 100 people per_ h~ 19 extremely high when compared with even present 

dlY Northeast That villages. Half that density, 89 argued for below, is also 

probably on the g~nerous side. Finally MacDonald's figure of 20 ha tor 

early Ban Chiang ts very wide of the mark. 1n faot the maximum area 

wfich has yielded evidence for prehistoric occupation is approximately 6.6 

hi, 
Although such exercises tend to rely as muoh on faith as 

jUdgement, it is considered necessary to examine the data available using 

more reliable variables than those advanced In MacDonald's study. The 

first issue is, how many people could be sustained by the produot of a 

given area under rice? · Secondly, how many people under varying 

techniques, would be needed to cultivate such an area? The next 

question, and one which camot at be present be answered, is the size of 

oommunities whioh could be sustained by vari_ous available areas, types of 

soil and techniques of cultivation. If we take the minimum yield from 

broadcasting, 20 ha would yield 15,800 kg of rice annually. Hanks (1972) 

hes further recorded that the ·average annual consumption of rioe is 179 

kg. Consequently, the 20 ha area could sustain 88 people. 

Of course, such figures are only the most general approximations. 

The faunal spectra of prehistoric sites in Northeast Thailand reveal that 

domestic stock were maintained, shellfish w-,re collected and fish, trapped. 

The figure of 88 people is, however. an interesting basis for some further 

calculations. On the basis of five to ten people per household, it would 

suggest between eight and sixteen houses in a village. The raw data 

assembled by Hanks for labour input under broadcasting suggest that 

between 35 and 80 man-days are required to cultivate 1 ha. For 20 ha 

therefore, between 700 and 1200 man-days would be necessary. Each of 

30 people (assuming one third of the 88 people of a presumed village 

community worked in the fields) would therefore he committed to up to 40 

days agricultural work per annum. 

At first sight, this seems a very low input. It must however. be 

remembered that the figures assume the use of a buffalo-drawn plough, 

•nd exclude any time spent in making and maintaining agricultural 

implements. Moreover. the figure should be set not against the whole 

Year, but rather against the part of the wet season spent in agricultural 

tasks. During the periods of field preparation and harvest, and without the 

lid of a plough, it is most unlikely that a settlement of just ooder 100 

COUid cultivate as much as 20 ha. 
Without more basic data, we are clearly entering a position of 

Circular argument. This includes a realistic estimate of settlement size and 

Population, and the methods used in cultivating rice. No excavation in 
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Southeast Asia has yet provided even the barest information on population 

numbers. We do. however. have some extremely rudimentary Information on 

settlement area. Thus. the excavation squares at Ban Chiang reveal a site 

area of •-e ha. The 1, measured sites in the Middle Chi survey area 

(excluding Ban Chiang Hian) covered between 0. 7 and &.• ha. with an 

average ot 2.3 ha. 
How many people could have lived in an area of say. 2 ha ? 

Modern Northeastern Thal villages comprise fairly widely spaced stilt 

houses. with lanes. rice stores and food trees taking up much space. 

Estimates tor Ban Chiang Hian and Ban Na Di (Khon Kaen) reveal a figure ot 

c. 15 households per ha. with a household having between five and ten 

occupants. 
The resultant population figures per ha are probably a little high. 

given the comparative data trom Ban Na Di (Khon Kaen Province) and Ban 

Chiang. The ·former has a population of 800-1000 people in 23 ha (35-•3 

people per ha) and the latter. ,soo people in 75 ha (80 people per ha). 

For the sake of argument. let us take a figure of 50 people per ha. This 

is not too different from estimates made for rural Mexican settlements (see 

Sanders ~, •I. 1979:39). These are as follows: 

1. Light occupation. 5-10 people per ha 

2. Light to moderate occupation. 10-25 people per ha 

3. Moderate occupation,. 25-50 people per ha 

4. Heavy occupation. 50-100 people per ha. 

If this figure were applied to prehistoric villages in the Middle Chi 

survey area,. then populations of between 35 and 270 people could have 

been in question. Again,. were rice • substantial part ot their diet,. between 

17 and 62 ha would have been required. For the assumed population of 

Ban _Chiang Hian ••a has would have been necessary (table 13-3). 

TABLE 13-3 

The relationship between rice consumption and population 

n people 

Qnal lest village 
Largest village 
Ban Oliang Hien 

rice oons~tion ha 
per year (kg)* needed 

35 
270 

1850 

8370 
,e.1,0 

35,,.800 

8.0 
62.0 

,,e.o 

*CAssuning an average cons~tion of 179 kg of rice per annun 

and yield of 790 kg/ha) 
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It is self-evident that wh 
l 

ies if not milleMia • ere a ~ettlement was occupied for severa 

oentur d d b • the population would have fluctuated. The 

figures pro uce a ove do emphasise a critical need for area excavations 

to fur~sh ne?cessary population data. Is it possible to make any useful 

clus1ons If the minimal f · . • 

con . . 1gures of village size and population are 

envt~9 l~e reality• then the settlements covering o. 7 to 5.0 ha in the 

1nterior tributary stream valleys could have produced sufficient rice for 

survival from a 200 m Wide strip of flooded river flat never more than 

200-1500 m from the bank closest to their settlement. The same is true 

of small ~ettlements cl_ustering along the edge of the Chi Flood Plain. 

This. however• introduces a further interesting question. Manly (in 

Kijngam "' "'· 1980) has applied a broken stick model to the 

settlement-size data collected in the Middle Chi area. and has shown that 

Ben Chiang Hian is significantly larger than the other sites discovered. 

The area of this particular site is easily calculated as the land enclosed 

by the innermost moat. Of course, the phase when the moats were 

excavated is not known. The site may well have grown to cover 30 ha 

over a lengthy prehistoric time span. If we assume that the 39 ha area 

was occupied and the moats excavated during the later prehistoric period, 

what inferences are possible for the social organisation in question? 

This problem can be approached in several ways, though all are at 

present, inferential. The first point is the purpose of the moats and 

circular "reservoir" (see fig 10-4). Two are immediately apparent. The 

moats may have been for water storage, and the mounds of earth, or 

"ramparts" may have been defensive. Only excavation will reveal whether 

the latter have structures necessary to . hold in place a permanent 

defensive wall. The question of water is particularly interesting. This is a 

critical resource during the dry season. It is inconceivable that a large 

permanent population could · survive without adequate water storage 

facilities. At nearby Muang Fa Daed, the reservoir alone covered an area 

of about 15 ha. The reservoir and moats at Ban Chiang Hian when 

combined cover 10 ha. If they were only 1 m deep. then a total of about 

100000 m3 of earth would have been move~. If on average, a man shifted 

2 m3 of a earth a day. and two further people were required to move the 

fill and simply dump it on the edge of the moat. then it would take 500 

wetl-fed adults equipped with iron toots. 300 days simply to remove the 

soil to a depth of 1 m. The figure will vary of course. with different 

estimates for the amount of fill moved daily. 

If the area within the moats was occupied to the same density as 

the modern villages referred to above. then Ban Chiang Hian would have 

had about 1950 occupants. These would have needed a sustaining area 

Wider ploughed. broadcast rice fields of approximately 450 ha <table 13-3). 

These figures are only the crudest of estimates. but they do hint at certain 

Possibilities which require intensive research to document property. The 

area of Ban Chiang Hian and extent of work involved in moat excavation. 

suggest a type of settlement distinct from that of the smaller "villages". 

If the population levels and sustaining area under rice are even remotely 

oorreot. then sites like Ban Chiang Hian could not have existed in the 

narrow confines of tributary stream valleys. and it must be asked if they 

ooutd have been viable even next to the Chi Flood Plain without a form of 

tribute or extremely intensive local rice cultivation. 
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Clearly, the raw figures produced above rely on certain basic 

assumptions. These are 

1. A population of approximately 50 people per ha 

2. Average rice consumption of 179 kg per annum 

3. Broadcast rice cultivation based on the use of the buffalo­

drawn plough and iron tools. 

•· Rice production of 790 kg/ha/year. 

If these figures are accepted as a basis for discussion, then the 

communities living in tributary stream valleys would have had enough land 

for rice cultivation without needing to build embankments to retain water 

on slightly elevated terrain. The area needed to sustain the occupants of 

Ban Chiang Hian, estimated to be c. 2000 people, was •so ha permanently 

under cultivation. This would have required a belt bordering the Chi Flood 

Plain 400 m deep and about 11 km in length. 

By altering basic assumptions, we derive different figures. The 

buffalo and iron tools were available only from c. 500 BC. During earlier 

periods, input of human labour, assuming the soil was tilled, would have 

been greater and yields perhaps lower. Changing input figures however, 

cannot alter the two conclusions which have been advanced. These are 

that the site of Ban Chiang Hian represents a different type of site when 

compared with all others examined. The second is that the interpretation 

of the settlement data argues against any settlement being located 

sufficiently far from regularly flooded land that bunding and water 

retention would have been necessary for the predictably successful 

cultivation of rice. 
It is possible to explore the issue of site size further by employing 

the model of settlement hierarchy and political centralisation advanced by 

Steponaitis (1981). This is based on certain basic premises. The first is 

that settlement size is related to available food. This may be obtained 

from the site's catchment or as tribute, or both in combination. Secondly, 

it is held that · the population includes primary producers, and 

non-producers. The size of a given settlement may, therefore, be 

increased beyond the level of its own productive capacity by the receipt 

of tribute from dependent settlements. 

Where settlements are autonomous and self-sustaining, there should 

be a significant relationship between size and the productive potential of 

the surrounding terrain. If a proportion of food produced is passed as 

tribute to a higher centre however. that centre has the capacity to grow 

in population and size. Therefore, it should stand out as in fig 13-2. 

Further tiers of settlement hierarchy add increased complexity to the 

resulting distribution of site size against local productivity. 

Steponaitis (1981) · found that, when applied to the Valley of Mexico, 

the model confirmed successive mcreases '" settlement hierarchy between 

the middle and terminal formative periods. He then related the amount of 

vertical difference between tiers to the degree of centralisation. The 

greater the vertical difference, the more tribute is needed to sustain the 

greater number of central non-producers. Steponaitis then calculated the 

relative amount of food needed to sustain the non-producing elite as the 

ratio of non producers to the population as a whole. Since population is 

assumed to correlate with site area. calculation is relatively 

straightforward. 
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Application of thhs model · 
... _ l requires the . . t 

teirlY W11.:.re 11rger centres are most ngorously acqwred da a. 
C erY untocated village Will take :~sll~ lde~tified but small villages are not, 
=ddle Chi survey has its shortc ~ mvest1gator further from reality. The 

·th the same intensity as the ~manga. It certainly has not been surveyed 
111e few regional surveys to ha alley of Mexico. It is, however, one of 
.- results obtained have bve been undertaken in Southeast Asia and 
''"' ·1· • d l een considered · the f rk of stepona• 1s s mo e • It is initlall m ramewo 
sustained by the food tribute obf . assumed that any non producers were 
further assumed that site area amed from de~endent settlements. It is 

ssibility that the site in the . and population co-vary, though the 
pO 

I 
cannot be ruled 

1 
higher order also contained an unoccupied 

are sents vexing probl ou • The calculation of catchment productivity 
pre avated sites reve ~ms. T_he analysis of biological remains from 
e,co . . a s an interest in hunting, fishing, stock raising, 
col~eotang and rice cultivation. Steponaitis ( op. oil. 334) simply 
estifflll~ed the area of arable land within a 1.5 km radius of the site, 
aSSIDll'g e~ual_ levels of fertility for different soil types. For the Middle 
Chi ~re~, this is not so easy. because certain soils are not suited to rice 
cultivation • nd others are. Again, those soils on the middle terrace not 
used f~r rice, could ~av_e been critical resources for hunting or pasturing 
domestic stock. Nor 1s 1t necessarily acceptable to ignore the site area 
itself. for today, _ the village is a centre of food production. There are 
food-bearing trees, vegetable gardens, pig pens and cattle or water buffalo 
byres. 

In consequence, the trial application of the model in question began 
by calculating for catchment productivity tbe area of soil within a 1 km 
radius of the site's centre, of soils suited for rice cultivation. In the case 
of the single large site (area = 39 ha), the soils covering 314 ha from the 
site's periphery were considered. The second variable was site area. This 
too presents problems, because although it is possible to estimate the 
maximum area of a prehistoric mound, the area under occupation during 
successive phases is not known. The figures presentated in fig 13-2 must 
be seen as very general estimates · only. Finally whereas Steponaitis could 
consider three successive patterns with timespans of a few centuries each, 
the Middle Chi sites cannot be subdivided for the reasons set out already. 
Figure 13-2 shows the relationship between the site size and catchment 
productivities. Two results are self-evident. Ban Chiang Hian stands out 
for its unusual size, and middling catchment productivity. Secondly, there 
is no clear. linear relationship between size and catchment productivity for 
the remaining 14 "village" sites. At fi~st glance, this distribution violates 
the model but this is not necesaarilly the case. As has been said. 
Southeast • Asian material must be considered specifically. even when 

reviewed within a general model. . 
One point about the Middle Chi data. is that with the one exception 

of Ban Chiang Hian, sites are very small. Hardly any nuclear villages in 
the Valley f Me -co for example, were smaller than · 10 ha. yet the largest 
Village in t: Mi:~, Chi covered about six. Only a small fraction of the 
rice soils i~ the e 314 ha catchment would have_ needed cultivation to 
Produce l requirements. Thus, no sate was even close to 

a surp us over f the 1 reqUiring all the rice soils available. and there ore. ~e. s no need for a 
Close 

O 
l t· b t en size and catchment product1v1ty. It has been 

.... orre a 10n e we 500 ha would h v t · 

... ,own air d th t rather less than a e sua ■ined the 
eatimat d ea y. . a B Chiang Hian. This however, overlooks a. critical 

e population of an 
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point. What mattered to the prehistoric rice farmer reliant on broadcasting, 

was not so much the area of amenable soil, but the proportion which was 

predictably flooded. Recast in this way, it may well be that the 

distribution seen in fig 13-2 should have incorporated on the horizontal 

axis, data on suoh flooded wetlands rather than the entire area of type 3 

rioe soils which are under cultivation today principally due to the 

adoption of the bunded field. Here however. we are passing into an area 

still archaeologically Invisible. It can only be said that a very small area 

would have been necessary to sustain the occupants of sites varying 

between O. 7 and 5.4 ha In size. Again, if there were only a small area 

available for broadcast wetland cultivation, then site size could have had a 

low ceiling as well. 
There are other interesting points to be made on the Middle Chi 

situation. It is necessary for example, to weigh carefully what sort of 

tribute may have been appropriate between a hierarchy of settlements 

reliant on the cultivation of rice. In this respect, It is stressed that the 

Middle Chi region suffers a long dry season. It may well be that the 

critical resource in the leanest time of the year was not only rice or 

riceland, but also water. As concentrations of population developed, so 

the supply of water in the dry season would have grown more critical. 

Tribute, as Steponaitis stresses, can take many forms. Food is one, 

military service or the donation of valuables are others. Another is labour. 

It has been shown that the moats at Ban Chiang Hian involved moving at 

least 100000 m3 of fill. Reservoirs are commonly associated with moated 

sites in Southeast Asia, and Ban Chiang Hian is no exception. Indeed, this 

requirement was to reach its most intense. form in the great barays of 

Angkor. Conoentration on land and food in the particular case of the 

Middle Chi region may miss the point that tribute also took the form of 

labour. 
This discussion has assumed that the reservoirs and moats at Ban 

Chiang Hian date well within the prehistoric period. This has yet to be 

demonstrated. If it is indeed the case, then the Middle Chi data do 

sustain the presence there of a settleme,:1t hierarchy with two tiers. The 

one site of the upper tier is distinguished by its size and presence of 

moats. 

SUMMARY 

It has been shown that prehistoric settlement sites in the Middle Chi 

survey area were preferentially sited in the vicinity of low terrace soils. 

Some were found near small, tributary streams and others along the 

presumed former margin of the Chi Flood Plain. The figures for rice 

consumption and production provided by Hanks (1972) were used to provide 

rough estimates of the amount of land necessary to sustain the assumed 

populations of the settlements in question. It was found that there was 

sufficient land within a 1 km radius to provide sufficient rice for the 

occupants of the small village sites. On the other hand, there was 

probably insufficient land within a reasonable distance of Ban Chiang Hian 

to sustain all its inhabitants. This site is distinguished not only by its 

size, but also by the presence of moats and a reservoir. This situation 

was considered within the framework of a settlement hierarchy model 
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•
d\fanoed by Steponaitis (198l). It 

ttracted tribute probably in th was concluded that Ban Chiang Hian 

• ;n;ng area. The structure of e . form of labour and food, from its 

~!~tdom" 
th19 settlement pattern resembles that of 

• 

r 

Population 
; • / Supra-,village authority I increase 

Autonomous 
t f 

village communities: Extension of area Differential wealth 

rice cultivation, bronze ~ under broadcast rice : --+ Mobilisation of surplus 

casting, exchange perhaps ploughing Moderaf_e ranking 

t 
Interaction at second ___,. Redistributive function 

hand with expansive of elite enhanced 

states: access to iron 

<I.OOBC 300AD> 

FIGURE 13-3 

The main variables in the development of a chiefdom 

in the Middle Chi Valley (after Higham 198•) 
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CHAPTER FOURTEEN 

THE MIDDLE CH AREA: CONCLUSIONS 

This study began with the limited objective of testing a settlement 
model for the Chi Valley. After the end of fieldwork and towards the end 
of the laboratory analysis of finds, MacDonald's doctoral dissertation was 
completed and it was felt inappropriate to overlook its principal 
conclusions. It is, as we shall see, indicative of our ignorance that two 
theses should appear within a year of each other in which the estimated 
date for the establishment of the first states differs by two thousand 
years. Higham's attempt to link two distinct areas of the Khorat Plateau in 
prehistory. suggested that the settlement of the Sakon Nakhon Basin 
preceded that of the relatively arid Chi Valley by as much as two 
millennia. The build up of population in the Sakon Nakhon Basin, combined 
with the development of water control techniques and ploughing underwrote 
the expansion of settlement in the Chi Valley probably from the mid first 
millennium BC onwards. This model is significant to Southeast Asian 
prehistory because it was in precisely such flood plain zones that early 
states are thought to have originated. Understanding processes involved 
in their initial settlement and subsequent patterns of cultural adaptation are 
of importance to the prehistorian. 

Consideration was given at the outset, to evidence which would 
constitute support of Higham's model, and that which would require its 
rejection or reformulation. It was decided that two approaches were 
necessary. The first was to establish the prehistoric settlement patterns in 
a circumscribed area, paying particular attention to the initial pattern and 
subsequent changes. The second required excavation both to find out the 
date of initial settlement in one or more sites, and to establish a basic 
ceramic sequence which would permit the dating of sites by the analysis of 
surface collections. The latter approach proved successful in Sanders's 
Mexico Basin surveys. and there seemed no obvious reason why the same 
approach should not yield useful information in the Middle Chi Valley. 

Support for Higham's model could take the form of clear 
documentation that the earliest settlement phase began no earlier than the 
establishment of plough cultivation and wet rice farming in the Sakon 
Nakhon Basin, and demonstration that pottery styles and other artefact 
types were derived from a Sakon Nakhon source. Exactly such support 
was, in fact, apparently obtained from excavations at Non Chai. 
Conversely, the presence of sites in the Middle Chi which were occupied 
before the development ·of ploughing and presumed wet rice rice cultivation 
in the Sakon Nakhon Basin would require the formulation of a new model 
and rejection of the old one. 

Even during the period since fieldwork was being planned and 
undertaken. new evidence began to undermine the settlement model under 
review. For example, the very early chronology for Ban Chiang proposed 
by Gorman (1978) has been called into question by the results of 
excavations at Ban Na Di (Higham and Kijngam 1981, 1982). Whereas Gorman 
dated the first presence of iron and the water buffalo at Ban Chiang to 
the phase dated c. 1600-600 BC. data from Ban Na Di suggests a date of 
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.. 1111 ec at the earliest for the• 
ovv t t t • ... e two · . 

_,ggested th• • er prehistoric setu lllnovateons. van Liere (1980) has 

based on . broadoast rice cultivation e":~~ in the Mun and Chi valleys was 

oded river valleys. If true the h took advantage of naturally 

flO necessary teohntque for ~ettl n 
the argument that water retention was 

• h h ith ement by · 
~gain.. alt o~g w out any foundatio . agriculturalists is countered. 

00nsiderat1on of the Non Hok Th n ~ evidence., MacDonald's (1880) 

r:,te or states existed in the Mun-~himaterial led him to conclude that a 

9 
The principal results of the Mid area ~~ 1000 BC. 

one of the basic findings is that tt!le Chi fieldwork have been described. 

,econd millennium BC. This con lUsi area was settled at least by the 

quire a complete reapprai••t cf on almost in itself is sufficient to 

re - 0 the model bein · d o 
proceed further. The earliest settleme t g revaewe • ne can 

ring bronze corrosion ind" t· n at Ban Chiang Hian yielded a sherd 

be■ • •ca mg that metallurg ha b t f 

he repertoire of the earl" t k Y may ve een par o 

t d. tinctive red-on-buff Hts no~ ~ttl~r~ there. Their pottery includes 

• 19 . ware which 1s d1st1nct from and earlier than the 

famous Ban Chiang phase 5 painted pottery by at least 1000 years. This 

same style was found at basal Ban Kho Noi and at Non Noi The style 

contrasts markedly with the wares made during the second millennium at 

Ban Chiang and Non Hok Tha. and makes it evident that the settlement of 

the Khorat Plateau as a whole was considerably more complex than once 

appeared. Of particular significance., is the finding that both iron and the 

water buffalo were introduced to Ban Chiang Hian during the site's 

prehistoric occupation. Unlike the situation at Non Chai and Non Dua .. 

neither iron smelting nor the domestic water buffalo was introduced at the 

tine of initial settlement. This again requires the rejection of Higham"s 

settlement model. 
According to a statistical analysis of the frequencies of rim and 

sherd types.. there was a significant ch~nge in the pottery used at Ban 

Chiang Hien between levels 9 and 8. These saw a new suite of rim forms., 

and the manufacture of ware decorated with a carved paddle rather than 

with red painted designs. Radiocarbon d~tes . •~om _ Ban Chiang Hian and 

Ban Kho Noi suggest that the changes first _1dent1hed m level 8 took place 

from c. 800 BC onward. It is during pha~ 2 (Levels 8-8) that a . few 

Clo ll l 
•th · forms from Non Chat and Non Dua are evident. 

se para e s w1 rnn . . 

The - t· N n Chai class 1 type a form 1s found., similar to 

very charactens IC 
O . . th t und in such numbers at Non 

the last detail of painted design, w•~h t ~~e ,:st two or three centuries of 

Chai. They are dated at Non Chai ~ ni:hed nine specimens which match 

the first millennium BC. Laye~ 7 had~ t_urctive rim form found in phase one 

Non Ch · t c while a 1s "' 
a, Class II ype O • . ers 6 and 7 at Ban Chiang Hian rims at 

~ontexts at Non Dua recur:5 in laisr7) to his phase I (500-0 BC). A pit 

0 
on _Dua were dated by Hi_gham ian from layer 5 produced a radiocarbon 

ut into layer 8 at Ban C~iang ~ t of 285 BC, and two-sigma range of 

d
1
•te with a corrected · mid poin . usly violate a proposed time span of 

80-410 BC. This date does not seno . 

0-eoo BC for phase 2 at Ban _Chia~g aH~.,';;trous black ware bearing burnished 

Layers 8 and 7 also yaelde 
I 

d "Phimai Black" pottery of the Mun 

designs Which recalls the so cat eA ain, a date towards the end of the 

~alley (Solheim and Ayres 1979>- ~ tent with their proposed dates for 

first millennium BC is perfectly cons•~ of a single sherd of "0111 Kaeo" 

this style. The discovery i~ layer ~tact with the Sakon Nakhon Basin. 

irlciaed and pa .... ted pottery hmt s ~~ cdo ·n levels 6 and 7, with dates within 

At ... ·dent1f1e 1 

Ban Na Di,. this style was 1 
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the second half of the first millennium BC. Finally.. a few sherds of so-called •Roi et• ware were found in layer 8., and one in layer 5. This fabric has been dated at Non Dua to phase 2 (0-700 AD). The phase 2 pottery at Ban Chiang Hian has .. as far as is presently known .. a distinct regionality. It is extraordinary how different the styles are to the contemporary material in the upper and lower reaches of the Chi Valley. Yet the style of a few unusual pieces is paralleled at Non Chai. Non Dua. Ban Na Di and Phimai. The implications of this situation will be enlarged on below. 
Phase 3 at Ban Chiang Hian represents a major discontinuity in terms of pottery manufacture. Plain chaff tempered wares replaced the grog tempered ones so characteristic of phase 2. This ware was not found at Non Chai., quite possibly because it became current after the site"'s . abandorvnent. At Non Dua. Higham has ascribed very similar wares to his phase 3., dated to the years 700-1000 AD. There is now a marked similarity between the ceramics in the Middle and Lower Chi areas. If the dates 700-1000 AD are correct., then it seems probable that there was a hiatus in occupation in at least that part of Ban Chiang Hian excavated., during the first half of the first millennium AD. 
Before proposing a new model to incorporate the data recovered during the excavation of Ban Chiang Hian., it is also necessary to refer to the results of the settlement pattern analysis. Several points stand out. At all prehistoric · phases.. there was a significant preference for settlement near tracts of low terrace soils. These were either in the vicinity of tributary streams or the assumed margins of the Chi Flood Plain. The Ban Chiang Hian faunal spectrum certainly reveals a preoccupation with aquatic species. van Liere (1980) has suggested that such locations are compatible with the cultivation of rice in terrain which experienced predictable but not severe ·flooding. There are certainly no known prehistoric sites situated so far from river or flood zones as to suggest the practice of inundation agriculture. Nor is there any evidence for the use of ploughshares. This is in direct_ contrast to the situation in the Red River Delta 800 km to the northeast .. where the sites of the period equivalent to Middle Chi phase 2 (the Dong-Son material).. have yielded numerous bronze ploughshares. If •flood" farming was indeed the basis of agriculture during at least phases 1 and 2 in the Middle Chi. then the relatively tower rainfall there than in the Sakon Nakhon Basin ceases to be a particularly important environmental variable. This situation is due to two facts. The Chi catchment is extensive and its flooding is not dependent on the rainfall of any particular area. The presence of a broad expanse of floodwater from the Chi would have the effect of local tributaries backing up and therefore themselves flooding. The second important conclusion.. is that at sometime during its occupancy .. Ban Chiang · Hian became significantly larger than all other settlements in the survey area. It was also surrounded by moats.. a reservoir and possibly earthern ramparts. There is at present .. no evidence for dating the excavation of the moats. This event is of considerable importance.. because the presence of such a large site suggests a two-tiered settlement hierarchy. 
The Middle Chi area surveyed is not alone in providing evidence for large moated sites .. although the lack of intensive surveys means that their overall position in a settlement pattern is hardly known. Kantarawiohae is located only 20 km northwest of Ban Chiang Hian .. on the opposite bank of 
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Chi• Muang Fa Daed is 30 km to the 
tt,e t f moats I northeast. Non Dua is situated 

de a se o • n alt these oase•. 
~,i than angular. Muang Fa O 
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r•!~r 
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dated by Subhadradis c1879~ed • nd Kantarawiohae contain Buddhist 

ed•f•0:le presence of moats at N to t'": ~th or 10th centuries AD. The 

p099i 
I 

covered c. 28 ha at it on Chai 1s unclear although the site 

pr~b•b y for moat constru t· 
9 
~xi~ extent. While there is no firm 

,v,denc: 100 AO t c. •on,. . it 1s known that the site was last 

oceuPle . c.covered 28 :. which .l'#'cture,. its area revealing prehistoric 

oocupation he 
II 

that • It is also true that there is no information on 

-,.ether or w n a area was occupied simultaneously. If it was,. then 

ctearlY at lea:5t one substantial settlement was present in the Chi Valley 

cturin9 the equaval8!'t. of Ban Chiang Hian phase 2. This situation at least 

0pens up the possibility then,. that the two-tiered settlement hierarchy had 

tteveloped b~ the period 300 BC-100 AO. This would not be al together 

,urprising,. given the clear evidence for supra-village authority in other 

parts of Southeast Asia at the same time. 

Because the situation is so uncertain,. it ts felt that the proper 

course is to make an assumption,. and then formulate a new model for 

future testing. The assumption is that the moats and reservoir were 

constructed during later Ban Chiang Hian phase 2. 

Several anthropologists have considered the distinctions between 

chiefdoms and state societies and outlined archaeological evidence 

necessary to document their presence. There is a common thread in the 

suggestions of Steponaitis (1981),. Peebles and Kus (1977) and Wright (1977). 

This is that chiefdoms involve two levels of decision making, and states, 

three or more. Peebles and Kus (1977) have .outlined several ways in which 

chiefdoms can be recognised on the basis of archaeological data,. and 

these will be used in considering the Middle Chi material. Thus, they 

require a settlement hierarchy · in terms of types and sizes of sites. This 

is fulfilled in the survey area. Settlements should be located so as to 

"assure a high degree of local subsistence sufficiency". The relationship 

between sites and tow-lying soils suited for rice cultivation has been 

shown to be highly significant.· Next,. . "organised productive activities 

(should) transcend the basic household group". 
It a man could dig and move 2 m3 of fill a day from the Ban Chiang 

Hian moats, it would neeed over 400000 man-hours. This statistic in itself 

futfils Peebles and Kus' s requirement. Looking further afield, the size of 

the mounds resulting from salt extraction near Non Dua is relevant. The 

salt was being processed there from at least the third century AO 

<~sham 1977 ). Again, there should be eviden~e f~r. a society-wide buffer 

being provided to counter environmental unpred1ctab1llty. The moats of Ban 

Chiang Hian, it is argued, were designed in part to ensure dry-season water 

IIUpplies. It the mounds of earth which line the moats •~e e_ver shown to 

have had a defensive ·purpose, then this too would ful f1l this requirement. 

Onty the fifth correlate is unsatisfied, but_ only tor ~ack of data. Peebles 
1"d Kus c1977) seek 8 superordinate soceal group 1n the cemetery_ which 

"'•s attached to the main settlement. Clearly further excavation is 

lleoes ·b·1·t sary to explore this poss• 1 1 Y· . . 
T k . . ti the Middle Chi data are consistent with the 

Preseno a ent •n c~nJ~C ohn.' fdom on the southern margin of the Middle Chi 
J\· e o a prehrstonc c 1e d 1 · d · B 

•ver. It . d that this chiefdom was eve opmg urmg an Chiang 
1-tian Pha 

19 
assum_~ ,t al. (1980) have alr~ady pointed out the 

t>ciat- se 2. K1Jngam ted sites in the Ch• and Mun Valleys and 
.... ce of other large, moa 
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The Middle Chi area: conclusions 

suggested that the Ban Chiang Hian chiefdom WBl!I not an isolated 
phenomenon. 

There is at least one alternative hypothesis which cannot be ignored. 
This is that the territory surveyed was one component part of a larger 
area in which there was in fact a three-tiered settlement hierarchy 
associated with state development. In this framework. a site like Muang 
Fa Daed could be the apical settlement. with Ban Chiang Hian one of 
several middle order settlements above the level of village. Muang Fa 
Daed is certainly very much larger than other Chi Valley moated sites. Its 
reservoir alone covers 15 ha against 0.78 ha at Ban Chiang Hian. 

Certainly. any new settlement model for the Middle Chi must admit 
village settlement at least by the mid second millennium BC. Since only 11 
m3 in three sites have been excavated. and all have revealed second 
millennium BC levels. the chances of finding earlier occupation are high. 
The settlement encompassed the tributary stream margins so favoured at 
the same time in the Sakon Nakhon Basin. but also included the margins of 
the Chi Flood Plain. It is felt likely that such settlements relied on 
floodwaters to sustain rice. Higham (198•> has proposed that such 
settlements were small and autonomous. and mortuary data hint _at a · ranked 
social organisation within each. Moreover. the exchange of valuables such 
as marine shell. metal and exotic stone reveal the existence of interlocking 
regional exchange networks. There are distinct regional groupings of such 
•mode 1• societies in the Ban Chiang. Phu Wiang and now. the Middle Chi 
areas. In the last. there is also evidence for the development of a 
two-tiered settlement hierarchy. This latter stage has been described as 
mode 2 (Higham 198•). There may well have been related and 
contemporary "chiefdoms" centred at the other Chi Valley moated sites. 

Now that the simple settlement model has been rejected. it is 
possible to turn to more interesting areas of enquiry. These include the 
formulation of a model which might permit appreciation of variables 
underlying the development of such chiefdoms. Again. Higham (198•> has 
sought to explain the transition from mode 1 to mode 2 societies in the 
area (his scheme is reproduced here as fig 13-3). Essentially. he 
stressed several interacting variables. These include increased production 
made possible by expanding the area of flood plains brought under rice 
cultivation. Such expansion. he felt. was much more successful where a 
given community controlled the best or most extensive land. He also 
applied Haselgrove's (1982) prestige goods exchange model to the area. 
suggesting that those communities most favourably placed to control the 
distribution of exotic goods from ultimately an Indian source. would 
occupy an increasingly dominant social position in their own local network 
of sites. Of course. the source of such prestige goods need not be solely 
or even partially Indian: it could just as well be the rising chiefdoms of 
the Chao Phraya. Lower Mekong or Red River valleys. It is the notion of 
control through preferred access to such goods as bimetallic spearheads. 
glass beads or cowrie shells which is important. 

If the present study is in a position to add a further variable. it 
lies in the results of the settlement pattern study and the establishment 
of a respectable timescale. There was clearly time - well ov~r a 
millennium - tor the processes at work to take effect. It has also been 
shown that settlements were located to take advantage of gentle or at 
least relatively predictable flood zones. Under such a regime. much Middle 
Chi land would have been inappropriate for such agriculture. due to aridity 
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The Middle Chi . 
area. conclusions 

deeP flooding. It is a short ste t 
or network of autonomous villa P hen. for the largest settlement. even 

ill 8 Carneiro (1981) is d ges, to seek control of land belonging to 

oth~r~- nt to stimulate the de a ~mant that such a process in itself is 

s"ff•~•e l or to a lesser exte ;e op~ent of a chiefdom particularly where 

physics hould not be though~ • f social circumscription are present. The Chi 

1/alleY 
9 

t On the cont 
O as an open area offering scope for easy 

9etttemen · . . ra~y • acceptable land tor rice cultivation in the 

absence of bund1ng is h':avlly circumscribed. Higham (1984) has noted that 
ality was latent in mod 1 . . 

jf'lequ . e societies. Competition for land and 
demand for tnbute are mechanisms which, in addition to the control of 

prestige go~ds, could ha~e stimulated the development of the two-tiered 

settlement hierarchy described in the survey area. 

It has been stressed that no evidence has been found in the Middle 

Chi area to support MacDonald's contention that a state or states were in 

exiStence in the Khorat Basin by 1000 BC. If such an entity did exist 

before the Khmer annexed the area about 1000 AD then it should be 

possible to predict the form of evidence necessary t~ identify it. By all 

accounts. a state should reveal at least three levels of settlement 

hierarchy. We might also, given our knowledge of Dvaravati and Funan 

expect some monumentality in architecture. Finally, Bronson has noted the 

broad distribution of ceramics which replaced earlier regionality with the 

advent of the Dvaravati state in the Lower Chao Phraya Valley. There is 

some evidence at hand for all three phenomena, but most certainly not as 

early as 1000 BC. Firstly, Muang Fa Daed is a very large site, and does 

contain impressive Dvaravati style Buddhist buildings, as well as the noted 

Hma stones. Kantarawichae also contains late first millennium AD buddhist 

buildings, and even pictures of high status individuals on the famous silver 

votive plaques. Again, the similarities between phase 3 pottery from Non 

Dua and Ban Chiang Hian hints · at a broad regional style noted earlier for 

its absence. Finally, Smith (1879) has summarised the admittedly shadowy 

historic evidence for the existence of a state or states in Northeast 

Thailand during the eighth century AD. It is hoped that the . ~erce~tion of 

Middle Chi prehistory offered above will be enhanced and mod1f1ed with the 

Progress of future research there. 
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