—

- Prehistoric Investigations
" in Northeastern Thailand

\
i
3 v {
'X{ -‘: F'I
L LA
R P Ve
N o B B
— R | % >
"\';é_; . % &




Prehistoric Investigations
in Northeast Thailand

Excavations at
Ban Na Di, Non Kao Noi, Ban Muang Phruk, Ban Chiang Hian,
Non Noi, Ban Kho Noi and site surveys in the Upper Songkhram and
Middle Chi Valleys

Charles Higham and
Amphan Kijngam

With contributions from

Payom Chantaratiyakarn, Warrachai Wiriyaromp, Philip Houghton,
Metha Wichakana, Warankhana Rajpitak, Nigel Seeley, T.T. Chang,
E. Loresto, Brian Vincent, Jacqui Pilditch, Ingrid Adamcyzk,
Richard McGovern-Wilson, P.D. Jones, Robert Maddin and Y. Q. Weng

Part 11

BAR International Series 231(i1)
1984



B.A.R.

§. Centremead, Osney Mead, Oxford OX2 OES, England.

; GENERAL EDITORS

AR Hands, B.Sc., MA., D.Phil.
D.R. Walker, M.A.

B.A.R.-5231, 1985: ‘prehiatoric [nvestigations in Northeast Thailand’'.

—_—

:unwodd.PaymenISmndeindoﬂmmustbe

Price £ 45.00 post free throughou
wmhmdutbecummmorcxchmpmdﬂmnddedwcomexmcm
Chequeubouldbemtdepaﬁhieton.A.R.nndmutothcmm

© Charles Higham and Amphan Ki jngan, 1984

1SBN 0 86054 300 5

FordelaihoflﬂB.A.R.pubﬁcaﬁOMEnprinlplemwﬁletotheam address.
Mmﬁ@mmﬁﬂuhmtmlnlymmmu with no obligation to purchase.
Volumes are distributed from the publisher. All B.A.R. prices are inclusive of postage by
surface mail anywhere in the world.

Printed in Great Britain



contents of volume two

VOLUME TWO: CONTENTS

CHAPTER FIVE

CHAPTER SIX

GHAPTER EIGHT

Char les Higham and Amphan Ki jngam

THE BURIAL POTTERY FROM BAN NA DIl ... vvvvnnnnrnnnn .. 201
The multivariate analysis of round based vessels...283
The multivariate analysis of pedestalled vessels...300
Manufacturing techniques............. T

Char les Higham and Armphan Ki jngam

THE BIOLOGICAL REVAINS FROM BAN NA DI . ..o vvvvnnnnns a3s3
DOV TEIIND . v an s sviviae s sans s s enss s e s ISERRE S S
BT o 5 o0s w5 a0 O R e S RN G S MRS Y 358
SRS i s iininisirEsine e ane wee canessaasessass s IS
MO - cun c b i s T an d e s d b hs b asns PP s .- .387
PRI o o (s e o e e n e e e . W T S
Mustelidae........... o B e IR Y W !
RIS, . csun it ehssssavnndsanessesssrssnsesPOr,
P s v s as s s bas SaEEEE e S0 BEE S8 eE s csssa 308
VEFERITERE . v o ole winiaineesnsonisenss T I DU, | | |
Crocodylidae......... S NSNS AN SO 370
TrionyohidBl. . cssasssnissinssasssssse 450 L B R .370
Viverridae......cccccees S R P SR dssasneusadib
Loporidae...ccccovesencssse aasssmseses s aannsanaaaald
MIFIOAR. scsnscisrsrens PR g PR e | b
HOrBonIow fSEVIRIGIIR o 5o aonavivsvanssarsassedssennssOlD

Ophioophal I8 ..ccavrvscvcssssnsvssnanss sassacsssscilD
Anabanditidae.............. e R T T 378

Bagridae..... A B A O s 0 A o o cs s T
Siluridae ........ G o i e e o e R
Cyprinidee....cecvevvcccccncssscncsssccsnccsssssnss 378
The Ban Na Di faunal spectrum. .....cocvevnsevsensnns 378
The faunal material from human burials. .. .......... 379
The nolluscan remMmaind. ..... ..« e e e e 382
The rice remding. . ..ccvenenss AT R P T LR LT 384

Philip Houghton and Warrachai Wiriyaramp
THE PEOPLE OF BAN NA DIl . ... i iniiin i snannnnnanass an

Charles Higham and Amphan Ki jngam

THE MORTUARY RITUAL AT BAN NA DI . ..o vvencrcnnnnnnas 413
Mortuary phase One.........ccoccasessssmsosrvsssssnss 416
Mortuary phase two.......ccceeceeens T T T T ey, s 433
Mor tuary phase three........ cvseesian e ns RSP 434



contents of volume 1wo

Review of the mortuary SRR v s F O R BRAEAERES 435
CHAPTER NINE  Metha Wichakana
THE ANALYSIS OF UPPER SONGGHRAM
SETTLEVENT RIS o o s ponss pad = mAHATETETEEE 548
GHPTER TEN  Payam Chantaratiyskarh
THE RESEARCH
AR, v+ dnsussneissnssh e entn 0, g
e o e
General research TR es siene i e ST AT e
e ipm R R
SECTION WO
CHAPTER ELEVEN Payam Chantaratiyakarn
THE EXCAVAT ICN OF BAN CHIANG HIAN
corpen A RN LN 576
. v so o anaisms et e 576
The stratigraphy of Ban Chiang HiBN. s sossoeressec®® s77
The radiocarbon s e R B0 578
The material i i s 5o wen RS RRER ARSI IRE L 578
The excavation of Bon KO NOl.coacseneeesesse® """ 583
The biological b i 583
sl S RS S 585
OWPTER TWELVE Plycncmntautlyﬂun
THE POTTERY FROM BAN CHIANG HIAN AND
A0 BITEE. o vs oeinasusmnerzadestasdns e Tl Ll 580
The rim types {rom Ban Chiang HiBN.ccooesnsornensss 580
The pottery fram Ban Kho NOi.cosensennsnosmstoss®s 588
Rims with parallels at Non Chai and Non Dusi.....-- 801
The rima from RSP T T DT LS b et 801
Ban Chiang Hian: the body Sherdd....oeesseecsossss’ 810
The appl ique decoration fram Ban Chiang Hian. ...« 813
IO« oo aas sah yaneaiseasn dummaneanamantis 817
CHAPTER THIRTEEN Payom Chantaratiyaskarn
THE MIDDLE CHI AFEA: SETTLEMENT PATTERNS. . oovvvve 622
CHAPTER FOURTEEN Payam Chantaratiyakarn
THE MIDDLE CHI AREA: CONCLUSIONS. .o covomresnntnts 838
VvVOLUME TWO:L TABLES
§-1 Ban Na Di: the three burial phases and their dates.....oonses 201
5-2 Ban Na Di: the factor scores for the analysis of
s e e 300



contents of volume two

: the bovid dentition.....
the bovid second fore phll.ngusse
the complete bovid metacarpals.......co-vne e . 357
the bovid first fore phnlmgu....................35?
the suid mortality frequencies..... paa e e cens 350
the suid mandibles. ......ceceeananessnn NUSE— |
the suid maxillae......... I e IR A
the stall deer mandibles......ccccesessrnscnnmssss
8-10 the mandibles from Cervus efdf..... e P -
8-11 the mandibles from Canis famili8riS. ...ccooevrvess
6-12 Ban Na Di: the maxillae fram CQwn/s fanil/aris...... e o G
8-13 The bones from Ad/ogale PerSoNEls. ......ccovonnrssssssssssnsss
B8-14 The bonen fram Rens (iGgring.......c.eeeves s soh e inseenesreeeiil
6-15 The chicken bones franm Ban Na Di.......covovnnnancnns secssess I8
68-16 The bones from Aemigalus ORrOYENUS. . ... -«czorses

68-17 The bones from Viverrioula rasse........ o T
8-18 The bones from Lepus pegAeNSIS. .....--- esE e BN e e ed
6-18 The murid buncn..............................................373
8-20 The bones from Aerpesies javanious. ..... . R e a0 3 i

6-21 The bones fram Ophicephal idae........ Y 1a .
6~22 The bonea from Anabantidae......... R AN - n e B e SRR | { 4
6-23 The bonesa framClaridae........cccneevrrsscssnnnrarcsnnnns
6-24 The bones from Bagridae........cccu.n B e s = X L BRSPS | ¢
&-25mbonnml.todwi!hhur-nhurnla....................-.351
6-26 Ban Na Di: the shellfish remins.......... e RS T PPN |
8-27 Ban Na Di: the rice kernels..... e e v e e nkat e ses i

.

8-1
8-2
8-3
84
8-5
6-6
8-7
6-8
8-9

c0
- -
LR

-
e oaw

EEFEEREEEss

U000 O0OOD0O

EEEEEEERIEE

$§838%

7-1 Ban Na Di: mean age of death for adults from mor tuary

phase 1 burials.......cccnnn ssanvenmnssbiianeuey AP Iper sapupp R
7-2 Ban Na Di: the combined Life table for mortuary phase 1......304

7-3 Limb proportions in Ban Ne Dl BRIl .ccoccccccnsancncsssssssa IO
7-4 Ban Na Di: mean cortical thickness and Nordin‘s score

tor the second metacarpal......c.cvve N R e AL A P . 385
7-5 The mean number of lines of arrested growth in the Ban

Na Di population..... e B e R R R A e e e 385
7-6 Ban Na Di: the mean dimensions of male teeth.......connte - 4

7-7 Ban Na Di: the mean dimensions of female teeth.....cvvuueees 387
7-8 Comparative tooth morphology for Ban Na Di and Non Nok Tha...403
7-8 The mean stature for men and women from several Thai

POPUlBtiONS. . covvveannnrcrssannoananans covsnsames casessseasys B
7-10 Mean mandibular dimensions for three prehistoric Thai groups . 404

7-11 Cortical thickness for the 2nd metacarpal and Mordin’s
acore for the males from several groups........ Y A 405

8-1 Surmary of the burial data............... PR P s A S Ty

9-1 The area of different soils within given distances
fram prehistoric sites and random points in the

Upper Songkhram Brea. .......cceuesesss B A T s R e 550



contents of volume two

8-2 The Upper Songkhram area: the mean areas of different
soil types within given distances fram prehistoric

sites and randomly chosen points ......... A RO 563
9-3 The yields of rice under different methods of
cultivation SRR E MG T T S PRREO S P CPORRRR P

8-4 Production, population levels and areas
under rice 10r the BIUE MBO........ccvvesesessssesssssnsssss099

11-1 Ban Chiang Hian: details of the burials....... RPN L= 1 |
11-2 Ban Chiang Hian and Ban Kho Noi: the radiocarbon dates ...... 578
11-3 Ban Chiang Hian: suggested chronological sequence

DY IBVBFccrosnsssnassornssspssnnosnnannsrna EEEEIRT SOOI
11-4 Ban Chiang Hian: incidence of bronze fragments by layer .....580
11-5 Ban Chiang Hian: incidence of iron by layer cakseenensasesns B
11-8 Ban Chiang Hian: the rice steamers.......... cevasnsensspsossOBE
11=7 Ban Chiang Hian: the faunal Spectrum ......ccocvssnnnsrsannces

12-1 Ban Chiang Hian: the mean square contingencey
coetficients between layer sssemblages........cccvnvnnces IR . | |

13-1 The different areas of soil types within one and
three km radii of prehistoric sites and random points........826
13-2 The yields of rice/ha under ditferent methods of
cultivation.......ccccenvnnceccns A SAC Ly (TR g
13-3 The relationship between rice consumpt ion and
population........... sessasannudasesnnaiesss sessnssans YRSREIEN, - -

VOLUME TWO: FIGURES

-1 The results of a factor analysis of round

based pots from Ban Na Di...... csnases snssisssnsssessutsseusll
§-2 The clusters of round based vessels

resulting from a factor ANalYSiS. . cocrranarrrnanans Fppp 1 ) |
5-3 Ban Na Di: pot form 18 ......covenne seswke ARSI SR SE. |
5-4 Ban Na Di: pot form Ta....cccvemvees sssesvasecnenseusas vannse313
5-5 Ban Na Di: pot form 1b ......... esssssns P U PP RO - ) [
5-8 Ban Na Di: pot form 1b ..... eanen PR R R ...315
5-7 Ban Na Di: pot torm 1¢..... sssens PSP AL A= e 316
5-86 Ban Na Di: pot 1orm 10 .. .overrcscanasscrannorasnsnonnnnss < s 317
58 Ban Na Di: pot form 1¢ ...... assoues PIRRSRRpR LD ST ...318
65-10 Ban Na Di: pot 10MM 2. .. ccvsrnnrnenannrrssnnransunnnrnsssss 319
5-11 Ban Na DiZ pot 10MM 2...ccuvarrrsnnamnnnssnnnnrcnas e
5-12 Ban Na Di: pot form 2 321
5-13 Ban Na Di: pot form 3....... ok RS 322
5-14 Ban Na Di: pot forms 3 and &....ccvvvrrnns RRCE IR
5-15 Ban Na Di: pot form 4 .........ce PR rsasaesesssesEIBREOES 324
5-16 Ban Na Di: pot form &, ... .ccivannnrvannnnnnssnsnnarsrrannds L3286
5-17 Ban Na Di: pot form 4 ...... esssseanses g b Lo v e csupaane 326

- vV =



contents of volume two

B0 0 R DIS POY TR B souieoangasnsnirapmenasomeneniabnesd ...327
8~10 Ban Mo DS Dot oM 4 cciccnivisiveansnasnsssanansernbsanss ..328
5-20 Ban Na Di: pot form 4 ... . . .. ....covrvrenns GG RES siasavas ol
5-21 Ban Na Di: pot forms 4 and 5 ............. AT e
5-22 Ban Na DI pot 1OM B .......ouiinuennnscnnnnnnsasssssnnnssssdd
5-23 Ban Na Di: pot forms 7 and 8. ........cc0evenees Hrie eI
S~24 Ban Ma Di: pot form B ......ccccovvcnvnnscssnnses R - -
5-25 Ban Na Di: pot forms 10-13........ B T AR R
5-28 Faclor analysis for pedestalled vessels............ Pe— .
5-27 Results of a cluster analysis for pedestalled vessels........336
5~28 Ban Na Di: pot form 148 ......cnvvvvvnsssansnnns wwaransansiss BN
5-30 Ban Na Di: pot form 14b ........convvnvass e WSS A
5-20 Ban Na Di: pot form 14b .......ccvvuvaees hiE e
5-31 Ban Na Di: pot form 14b ......ccvvsenccsscssannns RN .vae 380
§5-32 Ban Na Di: pot form 14b.......... S duienwn EI— | | |
5-33.8an Na Di: pot form 14b. .. ....c.cvvnrnnnanesnnns e Gyannine s N
5-35 Ban Na Di: pot forma 15 and 1T ......... s B ey 343
5-34 Ban Na Di: pot forma 14b and 14C......cccnnuennn SRR 344
5-38 Ban Na Di: pot forms 18 and 18..........cuune e A A 345
5-37 Ban Na Di: pot form 19............ ss Eaaara N e S N
5-38 Ban Na Di: pot form 18....... o P RN RS I ! {
5-30 Ban Na Di: pot form 18........cucuunnn P (R S PRI | |
5-40 Ban MNa Di: pot form 20......... e T
5-41 Ban Ma Di: pot form 21....... R P A g e LI 350
5-42 Stability/access diagram for round based vessels. .....ocuvnns s
5-43 Stability/access data for the pedestalled vessels............ 352
6~1 Ban Na Di: the faunal spectrum excluding small fish......... ..388
-2 Ban Na Di: the faunal spectrum for levels 4-8, including

amil fish and frog......ccc00x- S A srsnasesmnsne il
8-3 Ban Na Di: scatter plot of the dimensions of bovid

second fore phalanges. . ......ccoeevsareecccnas carnsnssas T T 3ss
g-4 Ban Na Di: scatter plot of the dimensions of bovid

first ftore pholmm
8-5 Ban Na Di: scatter plot of bovid magna. ......cccueuuns FPRRN .« . 388
-8 Ban Na Di: scatter plot of bovid metacarpals. ....covvveeesaea 300
8-7 Ban Na Di: outline of the rice grains...... v sinsssnie Bl
7-1 Graph showing age at death of the people of Ban Na Di....... .. 408
7-2 Ban Na Di: survivorship curve for mortuary phase 1............ 407
7-3 Ban Na Di: mortality curve for mortuary phase (AP ety S

7-4 Ban Na Di: life expectancy curves for mortuary phase 1........408
7-5 Ban Na Di: survivorship ocurves for Ban Na Di and camparative

BENDIES. cccsesrscsssssscssssnaanasessavessnessonesnttes o 410
8-1 Ban Na Di: the mortiuary phase 1a burials in squares Al-4......443
8-2 Ban Na Di: the mortuary phase 1b burials in squares Al-d...... 443
8-3 Ban Na Di: the mortuary phase 1o burials in squares Al-4......443
8-4 Ban Na Di: the mortuary phase 2 burials in squares Al-4....... 445
8-5 Ban Na Di: the mortuary phase 3 burials in sguares Al-4....... 445
8-6 Ban Ns Di: the mortuary phase 1a burial 47 in square FB.......047
8-7 Ban Na Di: burials 40, 45 and 48 (mortuary phase 1a) and



contents of volume itwo

burial 42 (mortuary phase 1b) in sguare FB8.........448
8-8 Ban Na Di: burials 41 and 44 (mortusry phase 1a) and

burials 37-8 (mortuary phase 1b)......... LTy e 448
8-9 Ban Na Di: burial 38 (mortuary phase 1b) in square FB......... 450
8-10 Ban Na Di: burials 19 and 21 (mortuary phase 1b)
in square FB........ - S T . SRSMAPET |
8-11 Ban Na Di: burials 24 (mortuary phase 1b) and 27 (mortuary
phase 1c) insquare FB...........000 R e R 452
8-12 Ban Na Di: burials 31 and 32 (mortuary phase 1¢)
insquare FB........ccoovvennsncnnnas dianesiae et
8-13 Ban Na Di: burials 18 and 17 (mortuary phase 1c)
in opete FB....ccrusnciauns T S NI KNP R PRy 454

8-14 Ban Na Di burial 47 square F8 (mortuary phase 1a) .......... 455
8-15 The grave assemblage fraom burial 47 (mortuary phase 18)......458
8-16 Cattle figurines from burial 47 .......... sssisvassesseawnkesliBl

8-17 Cattle figurines from burial 47 (cont.)...... savsewnssanvenes i@l
8-18 Ban Na D| burial 40, 45 and 48 square F8

(mortuary phase 1a)..... SEeEPETE SN TP P .459
8-19 Ban Na Di: the grave assemblage from burial 45 .............. 460
8~20 Ban Na Di: the grave assamblages from burials 40 and 48 .....461
8-21 Ban Na Di burials 37 and 38 aquare FB (mortuary phase 1b)....482
8-22 Ban Na Di The grave assemblages from burials 37, 30 and 21..483
8-23 Ban Ma Di burial 42 square F8 mortuary phase 1b..............484
8-24 Ban Na Di: the grave assemblages from burials 50 and 42......485

8-25 Ban Ma Di burial 38 sguare FB mortuary phase 1b............. .488
8-26 The grave assemblage fram burial 38.........ccuuaanns sssovessiiY
8-27 Ban Na Di burial 41 square FB mortuary phase 1a..............468
8-28 Ban Na Di burial 44......... S e e P g Py =g ...489
8-29 Ban Na Di burial 36 square FB mortuary phase 1b..........0ane AT0
8-30 Ban Na Di: the grave assewblage fram burial 38...............41N
8-31 Ban Na Di: burials 31-32 square F8 mortuary phase 1c......... AT2

8-32 Ban Na Di: the grave assemblage fram burial 31...............4T3
8-33 Ban MNa Di burial 35 square FB mortuary phase 1c..............4T4A
8-34 Ban Na Di: the grave assevblage from burisl 35.........00.00...475

8-35 Ban Na Di: the grave assemblage from burial 32............... AT8
8-38 Ban Na Di: the grave assewblage fram burials 30 and 32 ......477
8-37 Ban Na Di burial 27 square F6 mortuary phase 1c....... S AT8
8-38 Ban Na Di burials 19 and 21 square F8 mortuary phase 1b......479
8-39 Ban Na Di burials 18 and 21 square FB mortuary phase 1b...... 480
8-40 Ban Na Di burial 24 square F6 mortuary phase 1b....... seeasssiiDy
8-41 Ban Na Di: the grave assemblage from burial 19............. . .AB2
8-42 Ban Na Di burials 18 and 17 square F8 mortuary phase 1o......483
8-43 Ban Na Di: the grave sssewblage from burial 16....... RpRp——— |
8-44 Ban Na Di: the grave assemblage from burial 17.......c0uvene 485
8-45 Ban Na Di: burial 22 square A2 mortuary phase 1a............. 486
8-48 Ban Na Di: the grave assemblages from burials

20, 22, 34 and 25....... CER AR AS R AR .. ABT
8-47 Ban Na Di: burial 28 square A3 mortuary phase 1a............. 488
8-48 Ban Na Di: the grave assemblage from burial 26........ N 480

8-49 Ban Na Di: burlal 28 baulk A3/A4 mortuary phase 1a...........490
8-50 Ban Na Di: burial 33 baulk A3/AM mortuary phase 18...........481
8-51 Ban Na Di: burial 43 square A4 mortuary phase 18 ccnesssnnses B

- -



contents of volume two

8~-52 Ban Na Di: burial 23 baulk A3/A4 mortuary phase 1b. .......... 483
8-53 Ban Na Di: burial 49 square Al mortuary phase 1b...........c.n 484
8-54 Ban Na Di: burial 25 aquare A3 mortuary phase 1b....... PR
8-55 Ban Na Di: burial 30 square A4 mortuary phase 1b.............408
8-56 Ban Na Di: burial 12 square A3 mor tuary phase 1b....... il 487
8-57 The grave assemblage from burisl 12 ........ccvevevennnsnsss 488
8-58 The grave assemblage from burial 12 (00N, ). .. reeresnesnnan 489
8-58 Ban Na Di: burials 13 (mortuary phase 18) and 18

(mor tuary phase 1C) square AL..... N WO Sy Lo e er 500
8-60 Ban Na Di: the grave assemblage from burial 18.......... vaee sy
8-81 Ban Na Di: the grave asserblage from burial 18 ........ essoeB02
8-82 Ban Na Di: burisl 48 baulk A3/Ad mor tuary phase 1c...........503
8-63 Ban Na Di: the grave assemblage from burial 48...............504
8-64 Ban Na Di: the grave assemblage from burial 48 (cont.)......505
8-85 Ban Na Di: the grave assemblage from burial 48 (cont.)....... 506
8-68 Ban Na Di: the grave asserblage from burial 50 ......... P L 14
8-67 Ban Na Di: burial 20 square A4 mortuary phase 1C............. 508
8-88 Ban Na Di: burial 29 square A4 mortuary phase 16........ sass500
8-60 Ban Na Di: the grave assemblage from burial 20 ..............510
8-70 Ban Na Di: burials 10 and 11 squares A3/A4 mortuary phase 10.511
8~71 Ban Na Di: burial 10 squares A3/M mortuary phase 1c...... «..512
8-72 Ban Na Di: the grave assemblages from burials 10 and 11......513
8~73 Ban Na Di: burial 34 square A1 mortuary phase 18............. 514
8-74 Ban Na Di: burial 14 square Al mortuary phase 1b.............515
8-75 Ban Na Di: the grave assewmblage fram burial 14...............518
8-76 Ban Na Di: burial 15 square A1 mortuary phase 1b.............517
8-7T7 Ban Na Di: the grave assamblage fram burial 15..........0c.... 518
8-78 Ban Na Di: burialas TS5 18-22 square F5§ .......covvvvvnnasnnsnlD18

8-79 Ban Na Di:
8-80 Ban Na Di:

8-81 Ban Na Di:

8-82 Ban Na Di:
8-83 Ban Na Di:

8-84 Ban Na Di:
8-85 Ban Na Di:
8-86 Ban Na Di:
8-87 Ban Na Di:
8-88 Ban Na Di:

the grave assemblage from burials TS 15 and TS 18.520
the grave assemblages from burials 13, TS3, ......521

TS16 and TS21........... 0 A S 522
burials TS15-18 square F5. All are

SOTTVATY PREBE TD.cicivisvesanisnnnisasssenase PORPRAI . v -
burials TS7-14. All are mortuary phase 1¢........ .524
the grave asserblages from burials TS7

I8 AN TBIY cicassosnnvnes SR e e,
burial TS 12 mortuary phase 1¢....... g A RS R
the grave assevblage from burial T512.............527
the grave assarblage from burial T512 (cont.)..... 528

the grave assemblage from burial TS12 (cont.).....528
burials TS4-8 square F5 mortuary phase 1c.........530

8-80 Ban Na Di: the grave assemblage from burial TS5.............. 5
8~080 Ban Na Di: the grave assemblage fram burial TSB.............. 532
8-91 Ban Na Di: burials T51-3 square F5 probably

MErIURtY PRBIP 10...ccivicnivsiinsvnsassnnisnerse .533
8-92 Ban Na Di: burial 4 square A1 mortuary phase 2..... o 534
8-83 Ban Na Di: the grave assemblage from burial 4....... S
8-804 Ban Na Di: burial 5 square A1 mortuary phase 2........... oy
8-65 Ban Na Di: the grave assemblage fromburial 5................ 537
8-868 Ban Na Di: the grave assamblage from burial 8

mor tuary phase 2........ P PP e 538
8-97 Ban Na Di: burial 7 square A2 mortuary phase 2. .............. 539

- vn =



contents of volume two

m : : 0' the grave assemblage from burial T cesaonnsnness ..540
. Dn.‘burul 8 square Al mortuary phase 2...............5!1
A8t Bex Na Di: the grave assemblage fram burial B . oianscensoss 042

Na Di: the grave assemblage trom burisl 8 (cont.)eererer ::.':

::102 Ban Na Di: burial 2 square Ad mor tuary phase < .
103 Ban Na Di: burial 1 square A3 mor tusry phase 3...eeecoct ..545
8-104 Ban Na Di: burial 3 square A3 mor tuary phase 3........-.....548

a-1 The distribution of all identified prehistoric
sites in the Upper Songkhram survey area. 580
g-2 The distribution of prehistoric aites and randam points
relative to the area under soil types 3 and 5 .581
9-3 Map of the Upper Songkhram survey area showing the
distribution of presuned salt working mOUNdS . . ccosere” ORI, -
am survey ares ahowing
583

9-4 Map of the Upper
Ahe distribution of Early Period sites....--

9-5 Map of the Upper Songkhram Survey area showing
the distribution of Late Period situ......................-..w

Do...ch-lDI

10-1 The Chi valley: site location map. ... CvesenasessDI®
10-2 The Oni valley: rainfall jsohyets....- e m AR 5?3
10-3 The Middle Chi survey 8r€8....cooc-=277""" sn
10-4 Plan of gan Chiang H-msrs
11-1 Ban Chiang Hian: the stratigraphy.....--* 58?
11-2 Ban Chiang Hian: the material auliuu......-..........-......5&!
11-3 Ban Kho Noi: the materisal oultuu..‘.........................m
12-1 Ban Chiang Hian: rim types tfram layer 11002
12-2 Ban Chiang Hian: rim types from layer 10003
rim types fram Layer 8 004

805

12-3 Ban Chiang Hian:

12-4 Ban Chiang Hian: rim types from layers F=f0.sss0sssssersonsos
1Ha-n0uimguim: rim types fram layer T.....- m
12-6 Ban Chiang Hisn: rim types fram layer Gm'l'
12—?annonml-lun: rim types fram layers B .....-- oos
12-8 Ban Chiang Hian: rim types tram layers 5 and 6

609

finish types fram layers $0-18c0cssosassnsonaosse

and sur face
finish types fram layers 5-10

12-9 Ban Chiang Hian: surface

and appl ique types fram layer 11 815

12-10 Ban Chiang Hian: the types of applique decoration from
tl..lt-.-..l ...... e‘s

-4--.--l--.-o--

layers § and || PRRSe
of rim types per lnyer......sw

12-11 Ban Chiang Hian: the percentage

12-12 Ban Chiang Hian: the percentage of surface tinish types
per Imr.......m
12-13 Ban Chiang Hian: cluster diagram of rim types body

finish per level....oooarrnnes i B L e R
13-1 The relationships between sites and

soil frequencies in the Middle Chi Vllleyﬂzl
13-2 The relationship between site size and

catchment productivity in the Middle Chi Vall 625
13-3 thum var iables in the development of a SOESRREESGESEE

chietdam in the Chi Valley (alter Higham 1984)..ccconemer®® ..B83a7

- YW -



The burial pottery from Ban Na D
CHAPTER FIVE

THE BURIAL POTTERY FROM BAN NA DI

All excavations in Northeast Thailand yielding prehistoric mortuary
remains have revealed that the burial rite involved the placing of pottery
vessels in the grave. This practice makes possible a range of analytical
approaches not feasible if broken sherds alone were available. Moreover,
since there are as yet no detalled reports available on prehistoric pottery
from Northeast Thai sites, any comprehensive study must necessarily break
new ground. The chapter which follows s ilself restricted to certain
aspects of the funerary vessels from Ban Na Di. This is due to the fact
that “the detailed analysis is too large an undertaking for one individual.
The Ban Na Di ceramics and their external the subject of B.A. Vincent's
dootoral dissertation, and some early findings are reported on below. He
has already collected fifteen modern clay samples from the Sakon Nakhon
Basin and Upper Chi Valley for comparative purposes, and now plans to
create a file of about 1000 stained thin sections as the basis for analysis
of clay sources, tempering materials, manufacturing techniques, and
exchange patterns. Wichakana's analysis of non-burial pottery is set out
above. A definitive typology therefore awaits the full petrographic and
chemical analysis presently being undertaken by Vincent so as to enable
the fabric component to be included among the typological variables
concerned.

While this clearly circumscribes the nature and content of this
section, a number of relevant issues will be considered. The principal am
is to employ the ceramic data for throwing light on sociocultural
variables. It must be stressed that nearly all vessels were found in known
association with inhumation burials. The relationship between different
vessel forms and categories of grave is clearly important, Thus both
Binford (1871) and Saxe (1971) have proposed that in egalitarian societies,
burisl goods frequently recognise the age and sex of the individual.
Where goods cross—cut age and sex distinctions, there is a possibility that
other variables, such as inherited or achieved status, are involved.
Therefore it is necessary to devise a typological ordering of the complete
vessels,

It is clear however, that the cemetery at Ban Na Diwas in use for a
considerable period of time. There is therefore, the need to find out
whether the particular forms of vessel reveal style changes with time. It
ia also possible that the establishment of different forms of vessel in
terms of form and style will make it possible to recognise unusual or
chronologically restricted ones which were imported. Such vessels being
rare, may come only from the graves of high status individuals,

The reader is reminded that there are three major burial phases at
Ban Na Di, with the following level correlstions and dates:
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TABLE 5-1 Ban Na Di: the three burial phases and their dates

Burial Phase Layer Equivalent Proposed Dates

1a lower level 7 900700 BC
1 upper /mid 1.7 700-500 BC
1c lower level B 500-400 BC
2 level 4 200 AD +
3 level 3 500 AD +

Excavations at Ban Na Di, as has been shown. revesled the
possibility that there are two different burial areas representing ditterent
social groups. The pottery vessels were approached bearing in mind the
possibility that there may be subtle ditferences In atyle between analogous
pots in each cemetery area. Such differences, it documented, would be of
considerable interest in the analysis of social dimensions at Ban Na D

The availability of complete vessels, makes it possible to consider
their possible uses. Such possible uses make such a study relevant to
any review of prehistoric culture at Ban Na Di. Both the forms identified
and their possible uses are bases tor comparing Ban Na Di with other
prehistoric sites which have been excavated in Northeast Thailand.
Widespread similarities are as relevant as the discovery of marked local
distinctiveness in style.

Although some pots were tound complete, most had been broken
during the prehistoric period and much time was devoted to reconstructing
them. The contents of the complete pots were excavated in the
\aboratory in the hope that this would help in understanding their
function. In approaching the establishment of typological groups of
vessels, it must again be pointed out that there is little available
comparative information in the Sakon Nakhon Basin. The nearest site for
which there are comparable data is Non Nok Tha (Bayard 1971). There are
as yetl, no definitive reports on the pottery from Ban Chiang, which is only
e. 25 km northeast of Ban Na Di.

There are two principal related ways of approaching the analysis of
the complete vessels from Ban Na Di. Both have different objectives, and
each has been undertaken. The first begins with the approach to the
classification of vessel shape advocated by Shepard (1856). This paper is
considered important, and is worth briefly summarising. The analysis of
vessel shape should involve measuring from four different points on a
pot’s surface. These are known as end points, points of vertical tangency,
intflection points and corner points. The first refers to the end of a
::::i:ia'l n:.mh as |h_e rim tip or basal part of a pedestal. A point of
e e L IO L e e T
of inflection I.s mf:g:“ : a1 Bbfsensb gl Mg gy s Mt S
corner point is for exam SONUE WEmS oM Oonvex 1o concava, wiils &

ple, the part of a vessel where a shoulder turns a

sharp angle to become the rim. A
. Il measurements of ssel
have one of them as a point of origin. AL ’
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It = when one begins an analysis of symmetry and struclure that
the two objectives under review integrate. While the former is concerned
with the taking of measurements to define groups. the latter s concerned
with the functional implications. In this respect Shepard defines three
basic classes of vessel: those with a restricted orifice, those wilth an
unrestricted aperture and those with a neck. The first named has an
oritice diameter amaller than the vessel width. This s reversed in the
second category. The angle of the tangent at the upper end point,
disregarding the addition of & rm, is critical. Necked vessels are
described as being independently restricted. Basic shapes, excluding rims
and supports, are subdivided by Shepard into four groups. simple,
composite, inflected and complex.

While Bayard’s (1971) classification of the complete vessels from Non
Nok Tha was impressionistic, MacDonald (1880) adopted an explicitly
functional approach by emphasising the relevance of two variables,
accessibility and stability. Measures of each are simply obtamned by taking
the ratio of maximum vessel width to the width at the base, and then to
the width at the rim. The former retflects a pot's stability and the
second, the degree of accessibility to the contents. In the case of a
round-based vessel, he gave the basal width dimension of one umit of the
measuring system employed. MacDonald has considered the resultant
values in the light ot comparable figures obtamed by Calder (1872) ftor
modern vessels from Ban Koeng, Mahasarakham Province. He concluded
that the groups of vessels identified at Non Nok Tha were probably used
for storage, serving and cooking.

THE MULTIVARIATE ANALYSIS OF ROUND~-BASED POTS

At the commencement of the analysis of the Ban Na Di funerary
wares, all complete or partially reconstructed vessels were measured using
Shepard’s reference points. These were then subjected to multivariate
snalysis in order to evaluate the possible presence of distinct forms, and
to isolate changes n form through time.

There is an assemblage of complete vessels from Ban Na Di which
have in common, a rounded base. Five measurements have been taken on
each. Since these correspond to each other, it is possible to subject all
vessels to the same series ol atatistical analyses. This option however,
was not taken up because a consideration of each vessel in turn revealed
that several specimens were clearly distinct from the majority both mn
terms of shape, technique of manufacture and surface finsh. Consequently,
these have been assigned form numbers and are described below after a
review of the great majority of complete vessels.

An examination of these, the detailed results of which are set out
below, suggested the presence of four groups. Nearly all specimens have
some basic features in common. Most were made in three stages. Fwst.
the lower hemisphere was made by moulding the clay over an exiating
cord-marked pot. The evidence for this technique s clearly seen in the
presence of positive cord marks on the lower half of the vessel's interior
surtace. The upper hemisphere was then added and ftimshed by means ol
the paddle and anvil technique. Finally, the rim was put in place and
finished by smoothing. Some vessels were embellished with a thin applied
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comes from the phase la-b interface and could easily belong to later
phase 1a. Pot 268 comes from TS burial 18. The remaining vessel derives
trom a phase 1c context (pot no 62 burial 28). It is alien to the Ban Na
Di tradition because it was not mould-made and bears red-painted
decoration. Petrographic analyses now underway should clarity whether or
not this vessel is exotic.

Cluster 3 contains twelve specimens, five from phase 1b. six from
phase 1c and one from a doubttul chronological provenance. Relative to
cluster 8. these vessels are slightly smaller overall. but have markedly
reduced rim height (the average is 23.8 mm in cluster 8 and 14.2 mm In
cluster 3).

Cluster 5 is the last to come from the medium sized vessels. It
includes 6 vessels from phase 1b and 5 from phase 1o, There s thus no
chronological distinction between clusters 3 and 5. Both include vessels
trom phases 1b and 1¢, but none from phase 1a. The vessels in cluster 5
are rather larger in all dimensions than those in cluster 3, except for the
rim height which was smaller (average 7.2 mm against 15.2 mm). The
smaller round-based pots were all placed within cluster 6. All but two
derive from phase 1c contexts.

The possibility that these clusters of vessels, which are derived
solely from the dmensions taken, are also set apart by distinct
ornamentation must be considered. The most distinctive such ornament is
the applique band found on the upper part of the pot's body. Two phase
ia pots have such applique ornament (pot nos 3 and 32). In the former,
the band is completed in the form of a medallion which is paralleled only
in pot 108. The l|atter also comes from s phase 1a context. The form of
decoration applied to pot no 32 is also distinet as it comprises a series
of clear slashes not found in later contexts. Twelve of the 23 pots which
comprise clusters 3 and 5 have applique bands, which were usually finger
pinched. The details are as follows:

Cluster 3 5
with appl ique band 4 8
Without applique band (4 3

# The tigure |s reduced by one to account for an unprovenanced
apecimen.

A X! teat run on these figures suggests that cluster 5 has a
significantly higher incidence of applique bands. In terms of chronology.
the following facts are relevant:

Phase 1b 1c
with spplique band 6 6
wi thout applique band 5 5

Clearly there is no change n the incidence of the applique band
with time. There are four early large vessels (cluster 1). One has an
applique band which matches that from pot no 3. in that it ends in a
medallion. The rest have no such decoration.
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distinguished by relatively tall and pronounced rims. All but three belong
to the earliest of the three mortuary phases. Two of the remainder are
very early in phase 1b it not from phase 1a itself. The third stands out
as unusual on two grounds: it s not mould made, and was decorated with
red pant on the rim and along the upper part of the body. It the

analysis of the clay used suggests a foreign source for this vessel, it
would be removed from thia group.

Form 18I vessels 8, 9, 10, 15, 27, 28, 33, 63, 64, 100, 101, 102, 105.
(tigs §5-5, 6)

This subtorm includes all vessels located in cluster 3. These have in
common a smaller rim than in cluster 8 and a spherical, cord-marked
body. All but three of the vessels were definitely mould-made. One of the
remainder was too fragmentary to indicate the manutacturing technique.
Specimens 63 and 64 have no evidence for moulding. They are also
unusual in that the application ot the cord-marks was carefully undertaken
in a nearly vertical direction. A detailed analysis of the clay used may
reveal that these vessels were mported to Ban Na Di.

Form 1C: vessels 8. 7, 11, 12, 13, 14, 18, 21, 23, 28, 29 and 36.

These vessels come from mortuary phases 1b and c. The rm ia
now much reduced compared with 1a and 1b forma. All were mould-made.
FORM 2: vessels 17, 18, 20, 22, 24, 30, 31, 34, 65 and 133.

(tigs 5-10, N, 12)
This form includes all the small round based bowls with a slightly
constricted opening and small, everted nm. All but one vessel were
mould-made. The exception is no 65 which, like nos 63 and 64, bears

carefully applied vertical cord-marking. The maximum width ot vessels in
this group varies between 12 and 14 cm and the maximum height varies

between 10 and 13 cm.
FORM 3: veasels 107, 108, 110 and 1L
(tiga 5-13, 14)
The four vessels in this group (cluster 1) are all derived from the
mortuary phase 1a to 1b contexts at Ban Na D These are large, deep
bodied pots between 28 and 36 cm broad and 27-38 cm tall. Three were

mould-made. All have large, sharply everted rims. One contaned the
interred remains of an infant (pot no 107, mortuary phase 1b).
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FORM 4: veasels 57-60, 78-83, 108. 112, 120, 121, 124 and 130.

(tigs 5-15 to 21)

This form comprises all vessels in clusters 4 and 7. These are large,
ovoid cord-marked vessels. The breadth varies between 28-45 om and the
height trom 25-37 cm. All were mould-made. Again, it could be argued
that we should define two subgroups based on each cluster. Given the
similarities in chronological contexts for these clusters, and the similar
sizes, finish and menufacturing techmques involved, (t sesms al present
unnecessary to split the vessels into two subgroups. A large sample
however, could well lead to the establishment of more than one group o
encompass these large mid-late phase 1 mortuary vessels.

. OTHER ROUND-BASED VESSELS

Several vessels were not included in the sample subjected to
multivariate analysis becsuse they are clearly distinct and can readily be
ascribed to a particular form, as follows:

FORM 5. vessels 94 and 985 (fig 5-21)

These two vessels come from graves 35 and 12 respectively
(mortuary phases 1c and 1b). They are extremely thin, almost spherical in
shape and decorated with red pant over most of the body. Each has
three conceniric painted lines at and just below the body-neck junction.
The edge of the rim is also painted red. They are quite distinct from the
Ban Na Di earthenware vessels belonging to forms 1-4.

FORM 6. vessels 87, 88 and 108 (tig 5-22)

There are three vessels which bear the distinctive "Om Kaeo™ style
of decoration., These come from graves 18 (mortuary phase 1c), 21
(mortuary phase 1b) and square F8 level 1 (the equivalent of mortuary
phase 1c). The veasels are large (the width varying between 41-48 cm),
and sharply carinated. For vessels of such size, they are thin-walled (o
4 mm). The Om Kaeo decorative style involves first cord-marking the
vessel, then incising decorative designs which are infilled with red paint.
At Ban Chiang, this style belongs to early period d, and occurred at about
the same period as the first evidence for iron and the domestic water
buftalo. All three vessels at Ban Na Di bear an identical pattern comprising
three parallel bands which describe a flowing series of curves on the
upper part of each vessel. A {ihree-dimensional effect is ocreated by
turning each band into two, and vice versa, at the head of each curve.

FORM T7: Vessel 88 (tig 5-23)

This pot is very similar in size and shape to those belonging to form 6.

- 288 ~



The burial pottery from Ban Na Di

except that it s cord-marked all over, it was not turther incised and
painted. It comes from burial 35 (mortuary phase 1c).

FORM 8. vessel 131 (burial 48, mortuary phase 1c)

Only a body fragment of this vessel was found, but its contour,
finish and presence of "Om Kaeo" decoration in one corner all recall the
large, sharply carinated vessels found in 1d contexts at Ban Chiang.

FORM 8 vessels 87-01, 93, 119 and 140. (tigs 5-23, 24)

This group comprises miniature vessels with a spherical shape, constricted
neck and everted rim. Most have a smoothed exterior finish with no
traces of any further decoration. One however (pot no 90), was painted
on the exterior with a red slip. No 19 is placed in this group only
because of its size. It is distinguished by its tiny size (4.5 cm at its
widest) and the crudeness of its manufacturing technique. It looks like o
child’s first effort at pottery. These seven vessels come from mortuary
phases 1b-c. There is in addition. one specimen (pot no 140) from level
7. The basal halt was moulded, and then three coils were added. It is

extremely crude in finish. No attempt was made to smooth over the coils
once put in place.

FORM 10: vessel 89, burial 18, mortuary phase 1c. (fig 5-25)

This s also & small vessel, but is distinguished from those
comprising form 9 because it is open in form, and has a rather carefully
cord-marked exterior surface. Il closely resembles pots 85 and 86 (torm
15, below), except that it lacks a pedestal.

FORM 11 vessel 125, asquare F6, level 1, feature 1. (tig 5-25)

This vessel has a spherical shape, constricted neck and sharply
everted rim. The interior and exterior surfaces bear marks made by a
smoothing instrument. It dates to the equivalent of mortuary phase 1c.

FORM 12: vessel 122, burial 18, mortuary phase 1c. (tig 5-25)

This vessel is unique in the mortuary complex at Ban Na Di. It has
a flat base, and straight., outward sloping walla and an incurved rim. the

exterior surface is badly pitted, 30 It is not possible to describe the
original surface finish.

FORM 13: vessel 127, burial 18, mortuary phase 1c. (fig 5-25)
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Thia vessel is shaped Uke o shellow gish, but could conceivably
have been a lid. Its maximum width is 32 om.
high. The surface was amoothed.

THE MULTIVARIATE ANALYSIS OF THE PEDESTALLED VESSELS

complete pedeunucd vessels were subjected

to three multivariste snalyses. The three remaining pots were excluded

because their rim shape Wwas sufficiently complex to exclude taking
matohed on the other specimens. These vessels

All but three of the 28

others. There are two principal ¥

were undertaken. A aimple
the presence of & number of sub-forms, based both on size and shape. It

was _felt desirable to test whether multivariate analyses confirmed such
impressions. Secondly, given the time span during which these vessels
were made, it was fell necessary 1o determine whether changes in shape
correlate with the passage of time.

At the outset, it was felt that the pots in the sample fall into
three groups. The first is easily recognised as comprising small vessels
with a rim and stemmed pedestal. The larger vessels were subdivided first
into those with an open. or constricted orifice standing on a broad rather
short pedestal. These contrasted with a group in whioh the orifice was
increasingly constricted, and the junction between the pedestal and the
container, relatively slender.

The results of &8 factor analysis In tact, contirmed these
mpressions. 00.4% of the variations in question derives from the first
two factors. The dimensions contributing to the two factors are Bas

TABLE 5-2

Ban Na Di: factor scores tor the analysis of pedestalled vesasels

Factor 1 Factor 2
1. RAim diameter 0.383 0.831
2. Maximum width of body 0.854 0.444
3. Total body height 0.983 0.088
4. Diameter at base 0.880 0.445
5. Diameter at fool-body junction 0.148 0.824
8. Foot height 0.913 0.270
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Clearly the rim diameter and diameter at the foot-body junction
conlribute most to the values obtained for factor 2. Factor 1 reflects the
other dimensions 2, 3, 4 and 6 above. The values of these factors for
individual pots are set out in fig 5-28, in which the X-axis gives values
for Factor 1 and the Y sxis for Factor 2. Each vessel is given a symbol
depending on whether it comes from phase 1a, b or ¢. The two vessels
(nos 52, 53) with higher values on the Y axis are the earliest recovered,
and have the broad pedestal and unrestricted form referred fto above.
The three specimens to the bottom left (84-86) are the minature vessels.
Numbers 30-40 are mtermediate between those with restricted and
unrestricted orifices. One comes from burial 38, the other was probably
associated with that burial. Stratigraphically, burial 38 lies at the phase
ia-1b interface, and has conservatively been ascribed to phase 1b.

The remaining vessels appear to fall into two or three gioups
dependng on the degree of discrimination employed. Thia situation s besi
seen- by comparing figs 5-26 and 5-27. The former sets out a set of
relationships which result from a cluster analysis. The coherence of Ihe
group comprising vessels 44, 47 and 48 is clear. This group is also seen
clearly in fig 5-26, which sets out graphically the results of a factor
analysis. These three vessels are of a size intermediate between the
miniatures and the rest of the sample. All three come from mortuary
phase 1c graves, two from the double burial (B.10-11) and the other from
the adjacent burial (B.48).

Turning again to fig 5-28, it is possible that vessels 37 and 54 are
distinctively different from the 12 pots to the left of them. They are also
peripheral to the larger group. Inspection of the veasels themselves
suggests that they are set apart because of the shape of the pedestal.
These are distinctively different from the 12 pots to the left of them.
They are particularly tall, with a narrow point of junction with the body
and relatively broad base. One belongs to phase 1b, the other to phase
ic. A larger sample would allow the possibility that these two specimens
represent a distinct group. At present, given the small number of two, it s
felt more appropriate to assign them to the group comprising phase 1b
and 1c large vessels.

There are two further vessels from the major burial complexes at
Ban Na Di, both being clearly distincet in terms of shape, ftinish and size.
The tirst is pot no 82. For all intenta and purposes, this vessel is akin to
form 2 (the medium sized bowl, see above), except that it has been
provided with a pedestal. This pot was probably made on a mould and
was finished with a cord wrapped paddle. A narrow band of clay was
then applied round the upper part of the body to form an applique band.

The second unique form is pot ne 128, It comprises a amall
cord-marked bowl on top of a pedestal. The bowl has a sharply everted
rim, and the lower halt was made on a mould. The portion above the mid
point was attached after removal from the mould. This vessel comes from
burial 50 (mortuary phase 1b).

There is one further form of pedestalled vessel (pot no 123). It
comes from a level 6 context and does nol belong to the mortuary
assemblage described above. This vessel is malformed, having an irregular
junction between the body and the rim. The pedestal itsel! has not
survived. The pot has a plain, smoothed exterior.
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On the bams of these mul tivariate analyses, pednlalled vessels have
been subdivided into the tollowing forma=

FORM 14AL veasels 39, 40, 52, 53. (hg 5-28)

This class has the characteristic of 8 broad junction between body
and pedestal. The orifice of vessel 52 is open but in the three other

mould-made apart
trom the pedestal {tselt. Numbers 39, 49 and 53 were 8lso moulded, but
the inward ourving upper portion of the body was, In each case, added
atter moulding was complete. These vessels belong to mortuary phase 1la
and very early phase tb. The exterior surface of the body was
cord-marked, and the pedestala are amoothed inside and oul.

FORM 148: vessels 37, 38, a1, 42, 43, 45, 48, 49, 50,
51, 54, 55, 56, and 71 (tigs 5-29 to 34)

These vessels were also mould-made. The lower exterior part of the
moulded portion was shaped with a cord-wrapped paddle. The added parl,
however, markedly restricted the orifice size. The pedestals themselves
were in general taller and far more waisted than 0 the form T14A
examples. Form 148 vessels were tound in mortuary phases ib-ec.

FORM 14C: vessels 44, 47 and 48 (lig 5-34)

These three pedestalled vessels stand out as peing smaller than the
form 148 vanant. Agamn, the body—-bases were mould-made, and the
pedestals and upper parts of the pbodies were added later. The exterior
part of the boedy in pot no 47 s completely cord-marked. The others
were smoothed on the upper part of the body although the cord-marks are
atill visible n places there.

FORM 15; Vesasels 84, 85, and 86 (tig 5-35)

Form 15 comprises the three miniature podutalltd vesaels. These
have 8 body with generally vertical cord-marking, amall-stemmed pedestals
and everted rima crudely or even carelessly tashioned. There s no
evidence to suggest that any was made on a mould. All three come from
mortuary phase 1c burials.

FORM 18: vessel 128 (lig 5-386)

This unique vessel s relatively small. The lower half of the body
was mould-made and the exterior cord-marked. The upper part of the
body was also cord-marked, but then smoothed so that only traces of it
remain. The pedestsl/body junction is thin and the pedestal itself,
markedly convex.
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junction between base and body, and an incurving rim which restricted

access.
MacDonald (1980) has suggested that degrees of accessibility and
stability reflect the use to which vessel forms were putl Taken to
bottle or water on a plate,

extremes, one does not store meat in a milk
vessel use in the Thai village on Ban Khoeng.

Calder (1872) has described
It is important to note that many vessels have both primary and
aht be expected however, the majority of forms

secondary tunctions. As mi
atoring and serving. Two of the mosi

are concerned with cooking.
tly seen in modern villages throughout the Ban Na

widespread forma curren
Di area. are the large water storage jar and the smaller round-based
vessels used for cooking rice or spiced meats. It is interesting that the
dimensions and shape of the former match those for the vessels of form 4.
torm 1 also conform with the modern

The dimensions and shapes of

cooking veasels. The possibility that they were in fact used for cooking

is sapported by the recovery trom the complete vessels, of the remains
the entire forelimb

of small fish bone, fragments of rice and in one case,
of a young pig. No vessels of form 14A or B have been recovered
undamaged, so it is not possible to evaluate the contents of such
vessels, if any, at the tme of burial. The form 14 vessels are not
matched in the modern contexts. These vessels were made for stability.

Two possible uses were the serving of food or of liquida.
MANUFACTURING TECHNIQUE

he mortuary vessels were made In three stages,

Firstly, the basal hemisphere was shaped on a mould. The mould itaelf
was clearly an existing, cord-marked vessel because the interior bore
positive cord-marks which could only have been obtained by beating the
soft clay over an exisling cord-marked vessel. The hemisphere of clay
was then cut from the mould. In the case of torms 1, 2, 3 and 4, the
upper part was then added, and shaped with a cord-wrapped paddle and
clay anvil. Several such anvils have been recovered from Ban Na Di, and
their shape parallels those still n use in the area. The final stage in the
manufacture of forms 1-4 was the addition of the rim, which was put in
place over the cord impressed upper part of the vessel and smoothed.

The principal surface

Painting on such moulded vessels is never found.
essions. Certain form 1, 2, 3

embellishment takes the form of cord Impr
and 4 vessels were also decorated with an applied band of clay which was
sharp implement.

itself finger-pinched or slashed at regular intervals with a
d continuously round the vessel.

These applied bands were never place
Each end was usually curved to form what Gorman and Charoenwongsa
called the “curvilinesr applique™ style at Ban Chiang. In two cases
however, the end point formed an oval medallion. Such applique bands
were found on some but not all, pots of forms 1, 2, 3 and A.

in the case of the pedestalled vessels, the basal hemisphere was
likewise mould-made. The upper portion and the pedestal were then added.
The upper part of the vessel and the pedestal were usually smoothed

inside and out, while the lower hemisphere was cord-mpressed.

The majority of 1
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TABLE 5-3

from Ban Na Di

The dimensions of the complete pots

from Ban Na Di

»N
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Max. Ht
. Rim Dia. Rim/body Rim Max. Br.
:f . :::;e (am)  Dis. (am) Ht.(mm) body (am) body (am)
1a y
mrn g.22 1a 140 11.0 30.: ;:.: ;:.:
2F6 B.AT 18 21.0 16.0 ::.o e o
3A18.3¢ 1a 19.0 13.0 .
22.0 18.0 17.0
AA3B.28 1a 19.0 16.0 : g
5 A3 B.28 ia 16.0 12.0 28.0 17. 13.0
16 F6 B.36 ib 18.0 15.0 22.0 21.0 15.0
25 FS BTS.21 1a 17.0 14.0 23.0 17.0 15.0
26 F5 BTS.16 1b 16.0 14.0 23.0 18.0 e
32 A2/3L.8 - 18.0 15.0 24.0 17.0 19.0
35 F6 B.36 ib 21.0 18.0 19.0 23.0 13.0
62 M B.29 e 18.0 15.0 20.0 18.0 .
120 F6 B.40 1a - - - 18.0
ib
FG:‘F! B.42 ib 16.0 14.0 12.0 16.0 15.:
8 F8B.38 1b 15.0 12.0 18.0 14.0 15.
10 F8 B.38 b 17.0 14.0 18.0 18.0 17.0
16 Fé B.386 ib 20.0 15.0 16.0 17.0 16.0
27 F5 BTS.156 1b 17.0 14.0 16.0 20.0 18.0
33 A2 L.5 - 15.0 13.0 15.0 17.0 14.0
83 A B.28 e 18.0 15.0 18.0 18.0 17.0
64 M B.50 1b 14.0 13.0 16.0 15.0 13.0
100 A4 B.20 1c 18.0 14.0 15.0 18.0 18.0
101 F5 BT5.2 1c 16.0 15.0 1.0 17.0 (16.0)
102 F5 BTS.12 1c 14.0 12.0 13.0 19.0 16.0
105 F6 L.7 - 18.0 13.0 14.0 18.0 15.0
FORM 1c
6 A1 B. 1A b 17.0 16.0 4.0 20.0 18.0
TAILB.14 1b 18.0 16.0 6.0 19.0 18.0
11 A1 B.15  1b 16.0 15.0 10.0 18.0 16.0
12 A1 B.15  1b 18.0 16.0 7.0 20.0 18.0
13 A3 B.12 ib 18.0 15.0 9.0 16.0 17.0
14 A3B.12 1b 18.0 14.0 7.0 18.0 16.0
18 AL B.48 1c 27.0 24.0 7.0 25.0 18.0
21 F6 B.32 1c 20.0 18.0 9.0 24.0 18.0
23 AL B.50 ib 18.0 16.0 10.0 23.0 21.0
28 F5 BTS.12 1c 17.0 15.0 8.0 18.0 14.0
20 F5 BTS.12 1¢ 17.0 16.0 8.0 20.0 17.0
38 M B.1 ic 16.0 15.0 6.0 18.0 16.0
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omplete vessels

Ban Na Di illustrations of ©

FIGURE 5-3 Ban Na Dii pot torm 1a

A. Pot no.3 B.34 MP 1a B. Pot no.2 B.AT MP 1a
C. Pot no.l B.22 MP 1a D. Pol no.4 B.26 MP 1a
E. Pot no.25 B.TS21 MP 1a F. Potl no.5 B.26 MP 1a



Ban Na Di: illustrations of complete vessels

FIGURE 5~4 Ban Na Dii pot form 1a

A. Pot no.35 B.36 MP 1b

B. Pot no.26 B.TS516 MP 1b

C. Pot no.16 B.36 MP 1b D. Pol no.32 Level 8
E. Pot no.62 B.28 MP 1¢
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A'

C. Pot no.15 B.36 MP 1b D.

e

FIGURE 5-5 Ban Na Di pot form 1b

Pot no.64 B.50 MP 1b B. Pot no.27 B.TS15 MP 1b

Pot no.8 B.A2 MP 1b

E. Pot no.9 B.38 MP 1b F. Pot no.10 B.38 MP 1b
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essels

Ban Na Di: wlustrations of complete v

FIGURE 5-6 Ban Na Di pot form 1b
A. Potl no.63 B.29 MP 1c B. Pot no.100 B.20 MP 1¢

C-D. Pot no.33 Level § E. Pot no.105 Level 7
F. Pot no.101 B.TS3 MP 12 G. Pot no.102 B.TS12 MP 1c
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ona of complete vessels

Ban Na Do Mlustrat

-

FIGURE 5-7 Ban Na Di pot torm 1c

A. Pot no.12 B.15§ MP 1b B. Pot no.11 B.15S MP 1b
C. Pot no.T B.14 MP 1b D. Pot no.6 B.14 MP 1b
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Ban N -
a D ulus‘utuona of complete vessels

FIGURE 5-8 Ban Na Di: pot torm 1¢

A. Pot no.23 B.50 MP 1b B. Pot no.13 B.12 MP b
C. Pot no.i4 B.12 MP 1b
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aels
\ustrations of complete ves

Ban Na D il

e
St

FIGURE 5-8 Ban Na Di: pot form 1c
A. Pot no.18 B.48 MP 10 B. Pot no.36 B.18 MP 1c

C. Pot no.21 B.32 MP 1¢c D. Pot no.28 B.TS12 MP 1c
E. Pot no.29 B.TS12 MP 1c 3
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Ban Na Di illustrations of complete vessels

FIGURE 5-10 Ban Na Di pot form 2

A. Pol no.24 B.18 MP 1b B. Potl no.22 B.50 MP 1b
C. Pot no.20 B.32 MP 1c
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complete vessels

Ban Ha D ilustrations of

B e e e = = ]

FIGURE 5=11 Ban Ma Dii pot form 2

A, Pot no.30 B.TS12 MP 1c B. Pot no.85 B.18 MP 1o
C. Pot no.31 Level T
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Ban Ma Di illustrations of complete vessels

— —

FIGURE 5-12 Ban Na Di: pot form 2

A, Pol no 18 B.48 MP 1o B. Pot nod7 B.48 MP g
C. Pot no.34 B.TSS MP 1c
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smplete vessels

Ban Ha Do Mlustrations of ©
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x 2 i
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b

FIGURE 5-13 Ban Ma Di: pot form 3

A, Pol nod07T B.2E MP 1b B. Pol no08 Level B
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FIGURE 5-14 Ban Ma Dii pot torma 3 (a-b) and 4 (o-d)

A. Potl no.10 B.48 MP 1a B. Pot no.iil Level 8
C. Pot no.Td B.30 MP b C. Pot no.TH B4 MP 1b
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EIGURE 5-15 Ban Ma Dii pot ftorm 4. A.
112 B.4B MP 1c C. Pot no.58 B.48 MP 1c
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C

Pot no. 81 B.AB MP 1c-B. Pol



Ban Ma Do ilustrations of complete vessels

FIGURE 5-16 Ban Ma Di: pot torm 4

A. Pot no.TB B.31 WP 1c B. Pot no.i34d B.31 MNP 1o
<. Pot no.58 B.TS5 MP 1o
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grations gl complele vessels

pan Na Dn llus

FIGURE 5-17 Ban Ma Di. pot torm 4

A. Pol no.B2 B2 MP 1b B. Pot no.120 B2 MP 1h
C. Pol no.B1 B.32 MP 1o

- 326 -



Ban Ma D illustrations of complete vessels

FIGURE 5-18 Ban Ma Di pot form 4

A. Pot nod0d B.TST MP 1a B. Pot no.103 B.TST MP 1c
C. Pot no.5T B0/ MP 1c 0. Pot nod3s B.10/1 MP '!I_l:
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efe vessels

Ban Ha Do ilustrations of campl

FIGURE 5-=19 Ban Ma Du pot torm 4

A. Pot no.B0 B.18 MP 1c B. Pot no.106 B.19 MP 1b
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vegsels

Ban Ha Du illustrations of complete

c

FIGURE 5-20 Ban Ma Di pot form 4

A. Pot no.80 B.TS12 MP 1o B. Pol no.Té B.TS1Z MP 1c
C. Pot no.B3 B.TS12 MP 1c
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gan Ma Du jiustrations of complete vessels

FIGURE 5-21 Ban MNa Di: pot forms 4(a) and 5(b-g)

A. Pot nodZ1 B.21 WP 1b B. Pot no.85 B.1Z2 MP 1b
C. Pot no8d4 B.A5 MP 1c
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Ban Ma Di: illustrations of complele vessela

t torm B

FIGURE 5-22 Ban Na Di po

A. Pot noJoBg Level T g. Pol no.B8 B.18 MP 1z
. Pot no8T B.35 MP 1o
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Ban Ha Do illustrations af complete wEgaels

arma T(a) and g{b-e)

FIGURE 5-23 Ban Ha Di pot 1

A. Pot no.Dé B.35 MP 1o g. Pot no.B8 B.A48 MP 1o

C. Pot no.B8 B.AB MF 10 o. Pol no 8T B.12 MF 1b
E. Pol no.118 B2 WP b

- 332 =



Ban Ma Di ilustrations of complele vesaeld

FIGURE 5-24 Ban Ma Di pot torm 8

A. Pol no.81 B.TSE MP 1o B. Pol no.83 B8 MP 1b
C. Pot no.90 B.S0 MF b
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o E— —

T — T T— — — [ — —

d

FIGURE 5-25 Ban Ha Dii pot jorma 10(a),11(b),12{c)and 13(d)

A. Pot no.88 B.18 MP 1o g. Pot no.125 Level T
C. Polt noJZZ B8 MP 1D D. Pot no 27 B8 MP 1 ;
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Ban Ma Du. illustrations of complele vesseld
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FIGURE 5-2B

Factor anslyss for pedestalled wvessels.

Factor 1 m the x axia, factor 2 i3 the y axis,
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llustrations of complete vessels

Ban Ma D
Fot no.

opoOooopoooocpoooe@eD OO0 O
o 35 EE 71 50 51 47 55 4546 3754 40 3952 5347 LL L4485 gg

55
0.49% 1 L|:I_|
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Martuary phase 1A, 018, 01C.

FIGURE &§-27

Aeaults ol a cluater analyms for the pedestalled vessels
trom Ban Ha D
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Ban Ma D ilustrations of complete vessels

FIGURE 5-28 Ban Ha [h pot torm 14a

A. Pot no.53 B.26 MP 1a B. Pot no.52 B.TS18 MP 1a
C. Pol nodd B.3E MP b 0. Pot no.38 B.36E MP 1b
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Ban Ma O illustratiohs ol complele vessels

FIGURE 5-28 Ban Ma Do pot torm 14b

A Ty no.38 B.1Z MP 1b B. Pot no.d8 B.19 MP 1b
C. Pol no.d6 B.50 MF b
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Ban Na Do illustrations of complete vessels

:

FIGURE 5-30 Ban Ha Do pol farm 1d b
a. Pot no 37 B.14 P 1B

A. Pot no.B68 B.13 MP b
c. Pot .41 B.15 MP ]
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tions o camplete vessels

Ban MHa On dlustra

FIGURE 5-31 Ban Na Di pot form 14b

A. Pol no.55 B.TSE MP Tec B. Pot no.50 B.TS5 MP 1o
C. Pot no.56 Level T
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Ban Ma Dol ilustrations of complete vessels

FIGURE 6-32 Ban Ha Duv: pot form T4i

A. Pot no.T1 B.TS56 MP 1c B. Pol no.i37 B.TE8 MP ic
C. Pot no51 B.TSIZ MP e
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Ean Ha D9 ilustrations ol complet

T — -

C
FIGURE 5-33 Ban Ma D pol form 14b

A. Pol no.d2 BB MP 1o B. Pot no.d3 B.31 MP 1o
C. Pol nods B.37 MP 1c
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Ban ba Di dlustrations of complete vessels

d

FIGURE 5-34 Ban Ma D pat torms 14bia) and 1dclb-d)

A. Pot noSd B.TS13 MP 1o B. Pot no.d8 B.I0/1 WP 1c
C. Pol nodaT B0 MP 16 0. Pot nodd B4 MP e
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Dit lustrations of complete ves3els

Bam Ma

FIGURE 5-35 Ban Ma Dii pot torma 15(a-c) and 17(d)

A, Pol no.Bd B2 MP 1b B. Pot no.BB B.18 MP 1b
C. Pot no.BE B.AB MP 1o 0. Pat no.B? B.4BE MF 1o
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gan Ha D lustratigns of complete vessels

18{b)

pot tofms 16(a) and

FIGURE 5-36 Ban Ma Dl
g. Pol no. 123 Level 1]

A. Pot no.i28 B.50 MP 1D
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57 Ban Ma Di. pot form 18

FIGURE 5

A. and B, Lid and Pol no. 13 B.4 MP 2
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Ban Ma [ llustrations of complele veaseld

FIGURE 5-38 Ban Ha v pol form 10
A. and B, Lid and Poi nodd B MP 7
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pona of complele wessels

pan Ha O iLjugtra

J FIGURE §-38 Ban Ma Dv pot torm 18
. and B. Lid and Pot no.116 B.B MP 2



Ban Ma Di ilustrations of complete vessels

- e T e

FIGURE 5-40 Ban Ma D pot torm 20
A. snd B, Lid and Pot no16 B.7 MF 2
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FIGURE 5-41 Ban Ha v pot form 21
A, ond B. Lid and Pot no1T B.G MP 2
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FIGURE 5-43

Stability/Acceas diagram for the pedestalled vessels
trom Ban Ha D
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Qan kHa Du the bislogical remamnd
CHAPTER Six

THE BIOLOGICAL REMAINS FROM BAM HA DI

ol conditions at Ban Ma D1 were mosl favourable for the
preservation of organic material. All excavated soil was passed through ',"
20 mm mesh screen. This procedure was identical with that l-l'l"ﬂ"""':“":!
pan Chiang during the 1874 and 1875 excavations. The resulls of 3
igunal analyses undertaken on the Ban Chiang data have been publishe
(Higham and Kijngam 1878). During the sxcavation of Ban Na Di, 1t was
decided o pass a sample from each excavated feature and spit through
s screéen with & mesh size of 1 mm. This procedure began with the material
comprising level 4, and continued until excavationa were complete.

The materisl recovered from the larger screening process and of
course, from the excavations themselves was cleaned and labelled
acoording to level provenance. They were then assigned as precisely a3
possible to the appropriate family, genus or species. The results ol ths
procedure are set out in fig 6-1. The material from the fine-mesh
soreening was sorutinised under a low-powered binocular microscope. The
principal finds resulting from this procedure comprised small pieces of
bone, and shell, as well as fragmenis of carbonimed plant material. The
amall gasatropods remain fo be identified, and the rice remans are
reporied on below. All fragments of bone were agam. ascribed to the
appropriale species. Most represented very small fish. Since only 15% of
gll scils were sampled for fine—screening, the actusl number of individuals
per species was incressed by a facter of B.B. The resulting [faunal
spectrum (3 seen in fig B-2.

Before offering an interpretation of these faunal spectra, it s
neceasary to consider aome of the problema of identilication.

BOVIDAE; Sibos sp.. Bubasius bubalis

The basic problem of distnguishing between the bones of water
butfalo (Subafes bubalis) and cattle (Apos ap.) has largely been resolved
(Kijngam 1878a). For several anatomical bones, differences in  the
morphology have been identitied which makea separation possible. There
remains however, the problem of distinguishing between wild and domestic
cattle, and between different specwes of the former. The analyses of the
Ban Chisng and Mon Mok Tha bovid remaina (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 averiap.
The absence of comparative samples for the three indigenous cattle
(Bibos gawus. Bibos javanicus and Nowvibos ssuvell rules oul distinetions
between them on the basis of prehistoric bone samples. In practical
:lfl'l'lr:- cattle bones from these sitea are all deacribed under the heading
-ﬁ_'w':-ﬁﬁu- ®. The smalleat were probably domestic and the largest, wild,
This group could, ot course, include specimens from the water buffalo far
which no conmstent differences between them and cattle have been
identitied.
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Ban HMa D the biglogical remans

When the bovid teeth from Ban Chiang and Ban Tong were analyngq
it was found that the great majority came from adult animsls. The tigurey
from Ban Na Di slso reveal o marked rarity of young bovids (table B-1
Category 1 includes unworn teeth, and those in category 2, have only .
slight amount of wear. Calegories 3-4-5 reveal progressively Grente,
degreea of tooth wear, and all represent adult snimals.

TABLE 6-1

Ban Ha Dii the bovid dentition

TOOoTH WO CATEAORY OF WEAR

1 2 a ] E
Lower Teeth
Lower incisor 3 2 3 16 14 -
2 ¥ 7] 1 - 1 - - -
A3 L 1 - 3 1 -
Pl 5 - - 5 - -
[T | 12 - - 8 2 2
W2 10 - - 2] 2 —
MG 8 4 - a 1 -
TOTAL Fi-] T | 42 20 2
In addition there are 8 lower deciducus teeth
Upper Teeth
2 ) v 2 - T T 1
2 ¥ ] 7 - 1 1 | 2
i 8 - 3 2 A -
Ll 17 - - 2 10 L
e 12 1 - ] 5 =
WO 15 ] 3 T 2 -
TOTAL Tr ;] T 25 an ]

THE SECOND FORE PHALAMNX

This bone is useful for the archaeozoologist because it is durable

and sexuslly dimorphic. In fig 6-3, the specimens from Ban Ma Di have
he-ufn superimposed on a scatter diagram incorporating bones from modern
Thai domestic cattle, those trom several other prehistoric sites

- 354 -



Ban Ma Di the biclogical remans

specimena from the indigenous wild catile. Table B-2 provides Ihe
Pfﬂi-ﬂmﬂ" of the Ba Ma Di phalanges and correaponding measuremenis.
while the range of variation for the banteng and gaur m not frmly
salablished. the lower Llimit for the [ength of thia bone probably lies i\
the wicinity of 41-43 mm. At Ban Chang, any specwmen smaller than the
wild ones was labelled “probably domestic”. W the seme approach i3
adopted for Ba Ma Di then the great majority of second phalanges falls
nto this category. Thus eleven out of twelve phalanges from level T and
jour oul ol =ix trom level B were amaller than any known wild specimen.
The partioularly small phalanges in fig 6-3 all come from late levels

(levels 2 and 3

THE FIRST FORE PHALAMX

The dislribution pattern noted for the second maiches that for the
firat phalanx (tig B-4). Again. lthe prehistoric specimens from Ba Na Di fall
within the ares of disfribution for related Northeast Thai prehistoric sites,
excepi that more recent examples are considerably reduced in size. Very
few bovid phalsnges approach the size of wild banteng or gaur specimens,
though that from B.38 standa out a3 being wnusually large. The
pverwhelming majority of Ba Ma Di bones are too small to be ascribed fo
gither wild apecies for which comparative material s available.

THE MAGHUM

The magnum i3 a third most useful bone due to its compaciness
and clear difterences i shape between cattle and the waler bufialo.
Hearly all specimens available come from human burials or from level T.
The pattern noted for phalanges olearly repeats  itsell, Only two
specimens correspond in sire to the wild species indigenous to Mortheast
Thailand. The balance are of the same size as both modern domestic
callle and those from related prehiastoric setllements (tig &-5).

THE METACARPAL

Complete metacarpals are most informative. It has been shown for
the presumed domesatic Mon Mok Tha specimena that, while measurements of
breadih may fall within the observed range for the female banteng, the
length dimensions of the same bones are considerably shorter. I has been
noted above that the phalanges of the B.38 bovid were large enough o
be considered of wild derivation. Yet, the length of the metacarpal from
the same animal was far too short to be ascribed to s wild species. This
situation exactly parallels the metacarpal from Ban Chiang square D4 spit
W (Kijngam 1879:18, see fig 6-8).

The smallest published banteng metacarpal has a distal width ol 53.0
Mm, & proximal width of 52.0 mm and & length of 241.0 mm (Hooijer 1858)
The B.38 specimen from Ban Ha Di haa corresponding dimensions ol 55 ﬁr
55.5 and 220.0 mm. It is very likely then, thal the B.38 animal was s
large domestic rather than a amall wild bovid. The remaining  four
tomplete metacarpals are very similar in fsize to modern, domeatic Thai
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aattle.

TABLE &-2

Ban Ma D the dimensions and provenance of the bovid
second fore phalangea

PRCE Iiag,
WIDTH

Tus?nﬂzuaan—ﬂnn-I.BEB.D“..B.IEEEEI‘QEETEEESE

HESENERES fEBRRNssstdan g sssNR

155??1#5!!5“5]1??335ﬂ51l?l?ﬂllﬂﬁﬂTaﬁ

denngsEInsINnssRsEsssnIRdddsdEss

L uﬂuaﬂ

HHEEBBHH‘&HB
B B b B b B s P b B B b @ 0D @ 8D D @ WD OO O DN O M

HHHHﬁHMMMMﬁﬁLLLLLLLLLLLLLLLLLLLLLLLL

- 366 -



the bialogical remams

Ban Ma [On

TABLE &-3

gan Ma Dii the dimensions and provenance of bovid magns

A LE

WIDTH
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# All abbreviations for bone measurements are Llsted at the

end ol the chaptler,

TABLE B-4

Ban Ha Dii the dimenalona of complele bovid metacarpals

PW.DW

1.02
1.0

P 0 83 P oy

1“12
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TABLE B-b

Ban Ma Di: the dimensiona and provenance

ol bowid firat fore phalanges
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" W D L) PV
Fore Right Interior
; 24.9 0.44
Fé B.38 64.5 24 g;": 2% & g
i 0.0 207 22 248 0.48
L7 “'g g id g s
o o 0 24.0 23.9 0.45
i s b 22.8 22.0 0.45
g . 21.8 0.45
L8 50.2 23.0 23.4
Fore Right Exterior
.0 27.0 25.0 0.44
by gy g 30.5 20.8 0.48
LT 83.50 27.0 25.8 26.0 0.42
L7 62.40 28.7 28.5 28.5 0.47
L7 80.30 ?5.5 24.8 24.8 0.42
LT 56.80 26.1 25.2 24.3 0.48
LT §T.10 23.5 231 23.4 0.41
L3 50.50 23.8 = 22.4 O.4T
L2 57.40 2r.0 26.4 25.0 0.4T
L2 48.10 23.5 22.7 21.5 0.48
Fore Left Interior
FG B.38 58.40 24.5 24.2 21.9 0.42
FE B.A2 54.0 26.0 23.7 21.5 0.48
A3 B.26 54.5 27.0 24.1 22.5 0.48
A3/A B 11 £8.0 27.0 24.8 23.7 0.48
Al B.15 58.9 26.3 26.4 24.7 0.44
LT 87.3 30.1 28.9 27.8 0.44
L7 59.0 28.7 28.8 28.4 0.48
L7 64,2 23.1 21.7 18.5 0.42
LT 67.2 26.6 23.5 21.5 0.48
LT 57.2 28.4 25.3 25.0 0.40
LB 81.2 28.5 - 25.8 0.46
L3 59.8 28.5 27 .4 27.0 0.47
L2 52.0 23.4 23.8 = Q.48
Lz AB.T 20.1 - - 0.41
Fore Left Exterior
F8 B.38 58.5 24.8 25.8 22.5 0.42
F& B.42 54.7 26.1 23.6 22.5 0.47
A3/A B.ag 56.9 25,2 23.2 21.6 0. 44
Al B.15 57.8 27.4 26.3  23.5 0.47
LB 58.86 28.1 26.7 25.0 0.47
e 59.5 30.0 6.3 25.8 0.50
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SUBAL LS BUBALIS

The wild water buffalo is indigenous to Southeast Asis, though it 18
pow Vary rare. it inhabits low=lying well watered ferrain and is foday
restricted withn Thailand to Utthai Thani Province. Kijngam (1878a) has
described the principal distinctions between the bones of water buffalo snd
cattle. This has made it possible to conolude that water buffalo are not
represented in level 8 at Ban Na Di. Since there is only one specimen in
upper level T, it is quite probable that they were only abundant there
jrom levels 8 = 6.

Measurable buffalo bones st Ban Ma Di come from an animal maiching
in size, the present domestic stock. Most bones were also butchered and
bore marks of burning, suggesting that the meal was consumed.

SUE SCROFA

The basic problem in considering pig bones from Mortheast Thai
prehiatoric contexts, is that separating wild and domestic animals on the
basis of immalure bones is not poasible. Moreover, the lower size range
for bonea from Sws scorofe jebafus, the indigenous wild pig. s notl known.
Hevertheless, the presence ol a prehisforic domeatic breesd in Mortheasi
Thailand has been demonatrated from the complete suid orania from burisl
contexta al Mon Mok Tha (Higham 1875).

As at Ban Chisng and Mon WHok Tha, most pig remains come from
immature animals. They were invariably bulchered at death and the meat
cooked. Of the 34 pig mandibles from Ban Ma Di, 2T come irom immalure
animals killed when under o 18 months of age.

TABLE B-8

Sus seorofs’ the mortality frequencies

STAGE  DENTITHON DEVELOPWENT EST. AGE  n speaimens
I WONTHS
1 Deciduous premolar unerupled fetal -
2 Deciduous PME, 3.4 in primary eruplion Bir =1 w -
3 Deoiduous PWE.3.4 in secondary eruption 1-4 weeka 1
4 Deciduous AW2,3,4 in tertiary eruption 4-T weeks 1
& Deciduous P in prim. wear. M1 unerup. 2 - 4 months 1
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in primary eruption

in secondary eruption

in tertiary eruption

in primary wear., M2 unerupted

in secondary wear, M2 unerupted
in primary eruption

in secondary eruption

in tertiary eruption

- 4 in primary eruption

- 4 in secondary eruption

- 4 in tertiary eruption

in primary wear, M3 unerupted
in primary eruption

in secondary eruption

in tert. erupt. cusp one in prim. wr
cusp one in secondary wear

cusp two I1n secondary wear
cusp three in secondary wear
all cusps in late secondary wear
all cusps in early tertiary wear
all cusps in late tertiary wear
all cusps in quaternary wear

ological remains

9 -10
10 - 1
11 - 12
12 - 14
14 - 16
15 - 16
18 - 17
17 - 19
19 - 21
21 - 23
23 - 25
25 = 27
271 - 20
30+
adul t
late maturity
very old

| b | -t P W - - W

l wew | ] | =@ I |
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Ban Na Di: the biological remains

CERVIDAE: Cervus wnicolor, Cervus eldi Axis porcinus
and Muntiacus muntjak

There are two large species of deer in mainland Southeast Asia; the
sambar (Cervus wwcolor) and Schomburgk’s deer (Cervus schomburghkil
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 structqre is
quite different. All the antler from Ban Chiang and Ban Na Di are
characteristic of Cervus wnicolor and it is assumed that the skeletal
remains also come from that species. Most of the bones come fran adult
animals and bear the marks of butchering and charring consistent with toqd
processing. The same remarks apply to the bones ascribed, on the !JBSIS.
ot their size, to Eld’s deer (Cervis eldid Adult specimens predominate:
eight of the ten mandibles come from mature animals. _

It is very difficult to distinguish between the bones ot the muntjak
(Muntiacus munljsk) and the pig deer (Axis porcmus) 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

NO. LEVEL P2 PM3 L.TOOTH ALV. DEGREE OOWENT
ROW LM3 OF WEAR

1 T . - 83.3 17.0 M3 3 charred
2 7 D D - - M1 3 charred
3 (4 - - - - PW 3 charred
4 7 - - - 16.5 M3 3 -
5 6 - - - = M 3 charred
6 5 - - - 17.2 w8 3 charred
[§ 4 - - - - M2 2 charred
8 3 - o - - Ml 3 new break
9 3 - - - (17.0) M3 3 no.mandible
10 2 - - - - PVM3 3 charred
TABLE 6-10

Dimensions ot Cervus eldi mandibles

NO. LEVEL AW P2 PMB MB L AV L ALV L ALV DEGREE OOWENT
M M2 M3 OF WEAR
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Ban Na Di. the biological remains

CERVIDAE: Cervus wnicolor, Cervus eldi, Axrs porcaus
and Muntiacus muntfak

) ia, the
There are two large species of deer in mainland Southeas;,;::t;rg*ﬂ
(Cervus uwcolor) and Schomburgk’s deer s sf\l nd. The
tricted during historic times, to open marshianc. It

as.
bitat with access to open grassy are _
i botss but the antler structure 13

sambar
The latter was res

bar prefers a woo ;
is:mnot easy to distinguish between their bones,

vite different. All the antler from Ban Chiang and Ban “:la sﬁLl:tr:l
:harnoteristio of Cervus uwnicolor and it is assumed that 'e i
remains also come from that species. Most of the _bones ct_ame t':ith o
animals and bear the marks of butchering and charring c.onmsten e e
processing. The same remarks apply to the bones ascribed, on i et
of their size, to Eld’s deer (Cervis eldid Adul: specimens predo :
i the ten mandibles come from mature animals. _

otk o:t is very difficult to distinguish between the bones of the munl;ul;
(Muntiacus munitjak) and the pig deer (Ax/is porcmus) because'both are O
similar size. The antler and frontal bones however, do differ quut_e rm'!rkedly-
A reasonable number of cervid bones from Ban Na Di match in .-;s_nze the
modern muntjak and pig deer. Again, most specimens reveal signs ot
butchery and the majority (seven out of nine) mandibles come from adult

amimals.
TABLE 6-9
Schedule of dimensions for small deer mandibles

NO. LEVEL PR PVM3 L.TOOTH ALV. DEGREE OOWENT
ROW LM3 OF WEAR

1 7 - - 63.3 17.0 M3 3 charred

2 7 D D - - M1 3 charred

3 7 - = - - PW 3 charred

4 7 = = = 16.5 M3 3 -

5 6 = =y - - M 3 charred

6 5 - - = 17.2 M3 3 charred

7 4 = = - - M2 2 charred

8 3 e = - - M1 3  new break

9 3 = = = (17.0) M3 3 no.mandible

10 2 - - - - PM3 3 charred
TABLE 6-10

Dimensions of Cervus eldi mandibles

NO. LEVEL AW P2 PMB M3 L ALV L ALV L ALV DEGREE WENT
M1 M2 M3 OF WEAR
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1 8 - - - - 13.6 - L M2 mshEd
2 8 . —- - - 13.5 - - M2 3 charreg
3 6 e wm = = 8 - = M2 4 charreq
4+ 6 D D DUE 1O - - M charreq
5 5 - - - = 10 - - M 3 N
8 8§ = & = = = 160 - M3 -
7 3 - = = - - 15.0 24.2 M3 4 charregq
8 3 - - = - - 171 - M2 3 -
9 3 - = e - - - 26.6 M3 3 -
10 2 . - - = = 12 - W5 -

CANIDAE: Carws /lamvliarrs

A detailed consideration of the Ban Chiang canid bones has b,
undertaken, in conjunction with specimens from related Northeast Thai sitey
and wild species of wolf, jackal and cuon (Higham, Kijngam and Map|
1980). Both multivariate analysis of cranial measurements and disting
morphological differences revealed that the Ban Chiang dogs wer
domestic, and descended ultimately from the wolf. The size of the Ban N,
Di dog bones match those from Ban Chiang as does their post morten
treatment. They were smashed and charred in just the same manner a
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 wea.
The main age stages are:

Very young dogs, with umworn deciduous teeth.

2. Young dogs, with erupting permanent teeth.

3. Subadult dogs, with permanent teeth erupted, but umworn.
4. Adult dogs with permanent teeth erupted and slightly worn.
6. Old dogs with well worn permanent teeth.

6. Mandibles without teeth in place, but which are at least subadult
The mortality data are as follows:

1. Very young 2

2. Young -

3. Subadult 4

4. Adult 4

5. Old =

6. At least subadult 6

—-— :here :rz t1':3 mandibles, 14 of which are at least subadult T::
uggeste at the dogs from B 3 ) ey W
of full body size. 9 an Na Di were killed when they
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Ban Ma Di. the biological remains

MANIDAE: Man/s sp.

t Ban Na Di (L. 6).

in bone humerus) was found a
only one pangolin (a ) o complimentary.

.gtribution of the Chinese and Malayan pangolins
:r. :Ieing adapted to primary and secondary forest.
bo

FELIDAE: Felis sp.

Cat bones were rare at Ban Na Di, the fullowing’ two #Pef?;m:::

. identitied. Felis bengalensis : the leopard cat was widely distribu
heos. Boonsong and McNeely (1878) noted that it was tolerant of human
i A indeed they mention that it was a raider of human stock. The

nce. ' 2 1
Tzﬁfwhg specimen is identified to this species:

FEMUR L.7 max. with head: 8.3 mm

Felis sp. One felid humerus was found in level 8 but it is not possible to
identity it to species level:

HUMERUS L.6 DW: 23.2 mm

MUSTELIDAE: Melogale personala

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 ftrom Melogale personaia

BONE NO. PROVENANCE L ALV AMRON L ALV M ROW HT AT M1
Mandible 1 Level 7 i7.1 12.1 10.7
Mandible 2 Level 7 17.8 = 9:7

M.Io_qa!e personalts
British Museun 1948 .7.12.18 17.0 12.1 9.1

RANIDAE: Rans tigrina
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cribed the frog Rana tigrin,

e been as ;
et been !

ns hav
e noty

Several specime

smaller group of frog
and are labelled Rana SP- :
to flooding,

to an open habitat prone .
The following specimens Were found:
TABLE 6-14
The bones of Rana tigrind fram Ban Na Di
BONE LEVEL
1 2 3 A 5 6 7 8

Ilium 1 1 1 A 1
Urostyle 1 1 1 1" 2
Maxilla 1 1 1 2 7 2
Radio Ulna 1 2
Humerus 1 2 2 3
Tibio Fibula 1
gualLL FROG BONE: R4V SP.
Ilium 1 2
Urostyle 2 ¥ 1 "
Maxilla 1 1
Humerus 1 2 5
Radio Ulna 1 .
Tibio Fibula 2 3
Femur 1 1 2 s ;

AVES: Gallus domesticus and unidentified bird

in lheD::\?ii::n;hef ';m that within living memory there was a rich avifaum
there are rare °M an Na [_)" b""’_ bones in pre— and protohistoric contexts
. Moreover, identification even to tamily is ruled out d

to thec:::: of a modern comparative sample.
en bones were relatively common at Ban Na Di. They we

usually lar i
Northeym Thz?t:: n:’han the comparative specimen, a wild jungle fowl from
. The tollowing dimensions were obtained

TABLE 6-15
Ban N i E {
a Di. the dimensions of the bones from Gallus

BONE
NO.
, PROVENANCE QL Bd sC oowe
Bp

- 368 -
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Ban Na Di: the biological remains
d
tarsal 1 L.7 - 13.7 - ~ charre
Taraams 2 L.7 = 12.6 - - =
3 L.7 - 22.5 - = -
4 L.7 - - - 13.1 charred
5 L.6 - - - - charred
8 L.5 - - - - charred
7 L.7 B.12 80.8 12.8 6.4 13.9 =
BONE NO. PROVENANCE @ sC Bd OOMMENT
1 L.7 (75.0) = (198.0) -
Femur 2 L.7 - - o charred
3 L.2 55.0 - 13.0 -
4 L.2 - - - charred
5 L.2 - - - young
6 L.2 - = - young
7 L.7TB12 77.4 6.9 15.1 young
BONE NO. PROVENANCE Dip a Bd OOMMENT
Tibiotarsus 1 L.?7 (18.5) - charred
2 L.7 - - 11.5 =
3 L.5 - - 12.1 charred
4 L.2 - - = young
7 L.7 B.12 20.9 114.2 11.9 -
BONE NO PROVENANCE Bp Bd sC GL OOWENT
Humerus 1 L.7 - 198.9 - - charred
2 L.7 - - - - -
3 L.7 -~ - - - charred
4 L.6 - - - - charred
5 L.T B12 18.8 15.5 7.3 70.3
BONE NO PROVENANCE QL Dip Bp OOWENT
Carpmntacarpua 1 L.7 - - - charred
2 L.7B.12 37.9 7.1 1.7 -
BONE NO. PROVENANCE el
Ulna 1 L.7 B.12 66.6

In addition there are 2 pelvic bones fram levels 7 and 3.

The tollowing Specimens were identified to large birds as follows:
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Ban Na Du
Tarsometatarsus fraom Level 8 Bp 3;2
Humerus fram Level 7 Bp .

The tollowing specimens were identitied to gmall birds as Iollom:

Carpametacarpus  fram Level 7 G 11.2
Tarsometatarsus from Level & Bd 1;.9
Tibiotarsus from Level 3 Bd "

VARANIDAE:. Varanus nebulosus

The following specimens were identified as the lizard, Varg
nebulosus. Nus

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

CROCODYLIDAE: Crocodylus siamensis

A small number of boney scutes were ascribed to erocodyiy,
siamensis. They were recovered from level 7 (3 specimens), and levels g

and 4.

TRIONYCHIDAE

There is one fragment of carapace from level 5 which comes trom a
soft-shelled turtle. The two possible species in question are Trionyx
cartilagineus and Chitra indica, the former having a narrower margin to the
plastron. It is impossible to distingush between the species on the bass
of the available specimens.

VIVERRIDAE: Hemvgalus derbyanus

. Several spgciea of civet are indigenous to Thailand. Apart from the
cranium and mandible, assigning bones to different species is difficult. Tie
identification ot the humeri below must be regarded as tentative at pest
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TABLE 6-18

Ban Na Dii The Bones of Memigalus derbyanus

BONE NO. PROVENANCE oW

Humerus 1 L.T 14.3
2 L.B 14.6

Hemigalus derbyanus British Museum cat.

no 67.1611 10.0

The following specimens were ascribed to Wverricula rasse.

TABLE 6-17

Ban Na Di: The Bones from Wiverricula rasse

BONE NO. PROVENANCE L.ALV. L.ALV. Ht. MANDIBLE
MM ROW M. ROW BEHIND M.2

MAND |BLE 1 L.7 22.3 11.0 8.5
2 L.7 - 11.0 9.4
3 L.7 22.7 11.8 10.5
4 L.8 = 1.2 9.9
5 L.8 11.7 9.3
6 L.5 21.2 11.3 8.2
7 L.4 = 11.2 10.0

BONE NO. PROVENANCE Dw
Tibia 1 L.7 12.5
2 L.S 11.4
BONE NO. PROVENANCE BPC
Ulna 1 L.7 7.5
2 L.7 8.5



Ban Na Di: the biological remains

LEFORIDAE: Lepus pequens!s

The Siamese hare. Lepus pequens/s, is found typically ;.
where the forest has been cleared (Boonsong and McNeely 1978). Th:reﬁa
herbivores and prefer an open, grassy habi tat. The fol lowing Speei":'!

Ny

have been ascribed to this species.

TABLE 6-18
Ban Na Di: the bones from Lepus peguensis
BONE LEVEL D IMENS IONS
FBEMR 7 DwW: 20.5 Max. W. head: -
4 = 10.1
PELVIS 7 L. Acetabulum: 9.9
SCAPULA 1. 7 L. Glenoid fossa: 9.7
2. 7 L. Glenoid fossa. -
5 L. Glenoid fossa: 9.8
HWMERS 5 pw: 10.0
5 pw: 11.0
2 pw: 10.1
RADIUS 7 Dw: 7.8
TIBIA 7 pw: 11.9
6 -
2 pw: 13.3
MAND I|BLE 8 ALV L. Tooth row: 21.4
4 AV L. Tooth row: =
MURIDAE
There are many indigenous Thai species of rat, some of which aré
in the absence of comparative date

adapted to distinct environments.
the rat bones at this site have been assigned to two groups, ' largeé
game 9128 8¢

‘qral|’ respectively. The former contains bon
; . es about the
grms eawards/ and Rattus sabanus, and the latter is the same 8iZ€ ’
ttus koratensis. Measurements of large rat bones from Ban Na Di o

as follows.
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TABLE 6-19

Ban Na Di: the bones from Muridae

BONE NO. PROVENANCE L. ALV. TOOTH RG¥
mandible 1 L.3 10.5

2 L.2 10.6
BONE NO. PROVENANCE MAX. W. HEAD
Femur 1 L.4 5.4

2 L.4 =

3 L.4 -

In addition there are 2 lower incisors fram level 5 and

5 upper and lower
teeth from levels 5, 4 and 3.

Measurements of amall rat bones from Ban Na Di

BONE no. PROVENANCE L. ALV. TOOTH ROW
Mandible 1 L.7 -
2 L.G =
3 L.6 T.1
4 L.4 6.7
5 L.1 =
Modern small rat trom Ban Chiang Tt
NO. PROVENANCE L MAX W. Dw OOWENT
HEAD
1 L.8 - - 6.5 De Fused
2 L.8 - - = De U/F
3 L.8 - - -
L} L.7 34.1 3.4 6.6 De Fused
5 L.7 32.1 3.0 G.0 De Fused
6 L.7 28. - 7.0 De Fused
T L.7 - - 6.9 De Fused
8 L.T - 3.2 = De U/F
] L.7 - 3.0 - De U/F
10 L.7 = 3.4 - Broken
1 L.T - 2.9 = Broken
12 e - 2.9 = Broken
13 L.6 - 2.8 = Broken
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= . De Fuse
Faur 14 =2 3.3 . De u/k
1 . -
iod L'i 3.3 = De U/p
18 L. . - m
19 L.4 _ _ New Breay
20 L.4 53 5.6 Break
Modern small rat > .
fram Ban Chiang
BONE  ND.  PROVENANCE L Dw OOMMVENT
7 - 5.0 De U/F
Humerus | L.7
2 L.7 - 6.2 New B]‘eak
3 L8 - - 5.7 De U/F
Modern amall rat 5.0
trom Ban Chiang
BONE NO. PROVENANCE PW L DwW OOMMENT
Tibia 1 L.8 = - 3.5 De U/F
2 L.8 - = _ De U/F
3 L.8 = = 3.7 New Break
4 L.7 = = 3.9 De U/F
6 1% - - 4.0 De U/F
6 L.7 = = 3.8 De U/F
7 L.7 - - = De U/
8 L7 - - - De U/F
9 L.7 - - - De U/F
10 L.6 7.1 30.3 3.7 De Fused
1 L.6 = - 3.8 De U/F
12 L.6 - - 3.8 De U/F
13 L.6 - % = De U/F
14 L.6 - - - De U/F
15 L.8 B - 4.0 New Break
16 L.6 - - = New Break
e L3 - - 3.9 De U/F
. N = 4.2 De U/F
Modern amall rat 5.4 = 3.2
trom Ban Chiang
BONE NO.
PROVENANCE L. GLENDID FOSSA
_______,..--'"
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L.8 2.8
Lla H
gcap! L.4 3.0
NOD. PROVENANCE L. OF ACETABLLUM
"'..-.—--—-__
. 1 L.7 3.7
lvis
Pe 2 L7 3.5
3 L.7 3.1
Modern small rat from Ban Chiang 2.7

|n addition there are 13 upper and lower incisors:
2 tram level 8, 4 from level 7, 2 fram level 6, 2 fram level 5,
1 tram level 4, 1 trom level 3, and 1 trom level 1.

HERPESTES JAVAMCUS

This species has a wide-ranging diet and pretfers open grassy terran
to thick woodland. The following bones were ascribed to .

TABLE 6-20

Ban Na Dii the bones from Herpesles javanicus

BONE NO. PROVENANCE L.ALV L.ALV HT. MANDIBLE
A ROW M ROW BEHIND M. 1

Mandible 1 L.8 14.2 9.1 8.4
2 L.8 - = =
3 L.7 15.0 9.5 7.5
4 L.7 14.2 - 9.6
5 L.7 - 9.7 8.3
6 L.6 = & 9.0
T L.5 - 9.0 8.4
8 L.4 - 8.8 8.3
9 L.4 - 8.2 6.8
10 L.2 15.1 11.3 8.6
BONE NO PROVENANCE Dw
Humerus 1 L.7 1.1
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L.7 1.3

OPHICE PHALIDAE: Channa 3p-

Fish of the genus Channa are Very _*'de’_p'“d in Thailand 1o

They inhabit most types of aquatic habitat, inctuding lakes, ponds, sway,

and streams. In size, the adult rang¢ trom 10 om to over im i |,ng“
nd is Op/wcephalus striatys, h,

The most common type In Northeast Thaila by
most it not all the small Channa bones from Ban Na D1 probably come f,,

this species. It is a resilient fish which sinks into the mud in gryj,
provided the skin and breaty,
8

ponds and riv |
ive in this manner for several monthg

apparatus remain moist, it can survi
The best time to catch this tish follows the onset of the monsqg,
when watercourses fish fill and catching by net or trap i3 straighttorwgy

The caught in this manner today are small (c. 10-20 cm long), a sy,
matched in the prehistoric samples. The following 3pecimens we,
recovered and identitied, nearly all coming from the fine—mesh screenmng,

TABLE 6-21
Ban Na Di: the bones trom Ophicephalids

BONE LEVEL

1 2 3 4 5 6 7 8
Dentary 2 3 3 7 20 6
Premaxilla 1 o1 1 18 20
Palatine 1 2 2 0 15 4
Quadrate 1 1 3 g8 1
Maxilla 4 1 4 5 2 16
Operculum 2 4
Anguloarticular 2 1 1 8

(Nurbers refer ton specimens)

ANABANTIDAE: Anabas testudineus

The Anabantid fish of Thailand have the important characteristic °f1:
suprabranchial cavity, which allows them to breathe out ot water- 7

the commonest species in Northeast Thailand today is Anabas f-‘-‘-‘."'”mﬁ
This species is of similar size to the prehistoric specimens trom Ban
Today, this species occupies swamps, lakes and ponds. It frequen*-" ”:Y
paddies during the wet season, and can colonise wet season habitat?
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ving aoross dry land trom its dry season refugia. The following bones
'::long to this group, Anabas ftestudineus being the most likely species In
qug.-.honi

TABLE 6-22

Ban Na Dii the bones trom Anabantids

BONE LEVEL

—

Level 1 2 3 4 5 8 7 8

Premaxilla 7 1 7 6 20 126 11

Dentary 1: ,

Pharyngeal 2 1 -

Anguloarticular 2 2 g A
1 2

Operculum

n = number of specimens

CLARIDAE: Clarius batrachus

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

TABLE 6-23

Ban Na Di: the bones from Clarids

BONE LEVEL
1 2 3 4 5 6 7 8
Pectoral spine 3 2 8 9 8 80 16

Pectoral process

BAGRIDAE: Mystus sp.
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The following bones were identitied as belonging to Mystys
Most fish represented were between 5-20 cm long. 8p,

TABLE 6-24

Ban Na Di. the bones from Bagrids

BONE LEVEL

e
Level 1 2 3 4 5 6 T 8
Pectoral spine 1 3 4 8 33 4
Pectoral process 1 2
Dorsal fin spine 1

SILURIDAE

This family was represented by one dentary in level 8.

CYPRINIDAE: Barbus sp.

Two dorsal fin spines from L.5 and one pharangeal bone from L.7
were ascribed to BSsrbus 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 2
factor of 6.86, 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 ot fine—mesh screening has been to demonstrate Clea'l’;
the numerical importance of small fish. The build up of fine silty leneeﬁb"
the site reflect flooding. Indeed within living memory, travel to nea:_s:
villages during the wet season was only possible by boat. Such smaﬂe'
were abundant from level 8 right through to level 4. Only in leVv
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number :
els at Ban Na Di

they declined

shellfish abundant. Thereafter, their

were
in the lower lev

Other aquatic species tound
water turtle, and crocodile. In each case,

oweVver:
a precisbly.
4 the frog. W
irequency with time.
The mongoose
Indian civet

siamensis) and
s which by
The hare and
g and after

(Herpestes [f& vanicus), hare (Lepus
( Viverricula malaccensis) are all anmma
occupy a cleared rather than a forested habitat.
red first in level 7 contexts, but became rare durin
of level 5.
puffalo (Bubalus bubalis) wWas absent from tevel 8

it became more

le\"el ?v bu‘
_ cattle. pig and

t the occupation
t In level 2.

gmall
prgfereﬂcec
civet apped
the puild Up
The water
deposits- One bone only was recovered from
.nundant from The other domesticated mammals
dog 8s well 8 xploited throughou
were rare excep

tevel 6.
s all deer species were e

pDomestic chickens however,

THE FAUNAL MATERIAL FROM HUMAN BURIALS

the dead was commonly
1975, Kijngam 1979). At
f cattle were placed
ang preterred to

The interment of animal remains with
prncticed at Non Nok Tha and Ban Chiang (Higham
the former, complete pigs and articulating limbs o
alongside the human remains. The inhabitants of Ban Chi
place pig mandibles with the dead.

The principal mortuary assemblage at Ban N
into three phases. The occurrence of burial bone in burials trom each
phase is set out in table B-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
g cow or pig was the preterred offering. Only when two limbs were
incorporated, was a right hand one used in the mortuary ritual. B.36
(ph_ase jh) was accompanied by a pot which contained the left forelimb of
a I;uvemle pig. B.12, that of a 17 year old female, included a complete
chicken skeleton. The young child in B.19, aged petween three and ten
years at death, was covered by the bony scutes of a crocodile. It is
probable tha.t the_se represent the placing of a skin shroud over the body.
o inT:e c;lft:nsuops of the Ban-Na Di bovid first fore phalanges are set
o 'hg —4. With the exception Pf the specimens from burial 38, all tall
et Th9|ze range of corresponding bones from modern Thai domestic
8pecir;1en5 efy are, however, snjnaller and more gracile than the comparative
i rom thg gaur (B_:bas gaurus) and banteng (B8/bos /avanicus).
ohal e pattern is found In the case ot the magnum and second fore

anx. As at Non Nok Tha and Ban Chiang, domesticated animals were

clearly preterred for sacrificial purposes.

a Di has been sub-divided
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ABBREVIATIONS USED IN BONE MEASUREMENTS

1. M Premolar 2. M Molar

3. L Length 4. PM Proximal width

5. DW Distal width 6. MV Minimum width

7. ALV  Alveolar 8. AV L PMrow Alveolar length ot
the prmlar row

9. AAV L M row Alveolar length of the molar row

10. GL Greatest length

11. Bp Breadth of the proximal end

12. sC Smallest breadth of the corpus

13. Bd Breadth of the distal end

14. Dip Diagonal of the proximal end

15. HT Height

16. BPC Breadth across the coronoid process

17. De Distal end
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Ban Na Di: table of animal bones from burials

TABLE 8-25
Ban Na Di: the animal bones from burials
J—
NO. SEX AGE  PHASE DESCRIPTION PRIMARY ASSOCIATION

B.26 F 30-40 1a completely excavated Bibos.:” lett torelimb
.15 - 0-3 b completely excavated  Bibos. left forelimb
B.36 F 30-40 1b completely excavated Bibos.” lett forelimb
Sus: left forelimb (in pot)
B.38 - 310 1b completely excavated Bibos: left torelimb
B.12 F 10-20 1b completely excavated Sus. 2 left forelimb
Gallus. complete skeleton

B.19 - 3-10 1b completely excavated Crocody/vus.” about 20 bony
scutes

B.42 F 20-30 1b partially excavated Bibos: left torelimb

B.16 F 17-18 1b disturbed burial Bibos.” 1 humerus

B.29 - 0-3 1c campletely excavated Bibos.” left torelimb

B.18 F 30-40 1c  completely excavated Sus. left forelimb

B.48 F 30-40 1c  disturbed burial Bibos: left forelimb

B.32 M 30-40 1c partially excavated Sus. forelimb

B.16 M 30-40 1c partially excavated Bibos.” lett torelimb
right forelimb

B.10, F over 50 _

1 M 30-40 1c completely excavated Brbos. lett forelimb

758 F 30-40 1c¢  disturbed burial Bibos.: torelimb

TS 11 - adult 1ic disturbed burial Bibos. forelimb

7S 12 M 40-50 1c partially excavated Bibos. torelimb

7S 13 - over 30 1c disturbed burial Sus. forelimb
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The Rice Remains from Ban Na Di
THE RICE REMAINS
T.T. Chang and E. Loresto

Twenty two samples have been examined. All are milleq
kernels. SUMP impression only shows thin-walled parenchymatoyg ce
No epidermal cells of lemma/palea were noted in all the samples. With e:la.
aid of the photo enlarger, the grain length and width of whole kernelg he
measured (table 6-26). For broken kernels, only the width was ¢t ere
drawing traced from the projected image is shown in fig 8-7.
the data and the drawings, there is a slight variation in the sha
milled rice samples. Sample no 6, (level 7) which has six whol
showed only one with a slender kernel (1.3 mm) and the other fi
from 2.1 to 2.6 mm in width. Not much variation in the shape
kernels was found in the different cultural levels. Our visual obseryat;
suggest that these samples could be rice kernels of the cultivated typ

A sample of rice trom burial 17 and the photograph of a ciyp,
rice from burial 8 have also been considered. The former derive
close proximity to an iron artefact, which was conducive to pres
SUMP impressions did not show any evidence of epidermal cells of rige
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 rige
hulls. The photographs of rice kernels adhering 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 cap sep
the whole kernel.

aken,
Baseq on
Pe of the
e ke"\elg
V€ rangeg
of the rice

Ong
e,

8 from
ervation

TABLE 8-26

The dimensions of the rice kernels from Ban Na Di

Provenance Level Grain L Grain Br Remarks
- 8 - 2.0 broken kernel
A2 48 8 4.6 2.6
A3 41 8 - 1.3
A2 42 7 5.0 2.0 1] two were
A2 42 7 - 3.0 1 broken
A2 42 7 = 2.51] kernels
A2 43 7 = 2.2 1] all four come
A2 43 7 - 231 trom broken
A2 43 7 = 2.0 1] kernels
A2 43 7 = 2.2 ]
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A2 44 7 4.6 2.2 1] Five ot the
A2 Al T 4.2 2.4 ) kernels were
A2 44 7 4.6 2.11  similar in
A2 44 7 A7 2.2 ]  shape. Only
A2 44 7 4.8 1.3 1] one is

A2 A4 T 4.8 2.8 1] slender

Al 34 5.0 2.4

Al1/2 26 6 5.0 2.8

A1/2 23 6 - 2.8 broken kernel
A3/4 19 6 4.5 1.8

A3/4 20 6 5.0 2.0

A3/4 18 6 4.3 2.4

A2/3 6 - 2.2 broken kernel
Al/2 27 8 4.6 2.7

A3/4 15 5 5.0 2.3

A4 15 5 - 2.1 broken kernel
A1 4 5.0 3.0

A 11 4 e 2.3 broken kernel
A 9 _ 4.4 2.2

A1/2 3 2 5.8 2.3

A2/3 3 2 4.3 1.2
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faunal spectra
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Ban Na D scatter plots of bovid Lumb bones
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CHAPTER SEVEN

THE PEOPLE OF BAN NA DI

Philip Houghton and Warrachai Wiriyaromp

INTRODUCTION

The human remains from Ban Na Di represent 73 individuals. The
majority (83 individuals) are from mortuary phase 1 (1000BC-300BC). Five
jar burials containing intant 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
found 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 using 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
L 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 1863, Akpata 1975, Nowell 1978, Kieser ef &/ 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
1870, McKern 1870). Some use was made of the state of the cancellous
bone (Jowsey 1860, Singh e/ &/ 1970, Hall 1961). Unfortunately the bone
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cortex was too fragile to allow ageing on histological criteria.
2. Sex of individuals

Determination of sex was not attempted for in.dividunla younger 4
15 years. For those over 15 years, sex was determm‘ed whenever Poss
from pelvic morphology. In the absence of the pelvis, morphology
skull, and dimensions of long bones were assessed, and ?ompare
data from the individuals sexed by pelvic morphology. Citrate ,

(Dennison 1979) was attempted, but the bone was found to have ne
organic content.

hap,
ible
ot the
d with,
Nalysiq
9ligib|e

3. Stature and lmb proportions

Stature was estimated from maximum lengths of long bones
the White American formulae presented by Trotter (1970). These for
provide the best compromise when body proportions are unknown.
ratios between the various limb bones were assessed.

Using
Mulae
Standarg

4. Radiological studies

a. Cortical thickness. This was measured on the secon
by standard techniques (Garn 1870). Nordin’s Score
1961) was derived to normalize bone thickness for size.

b. Lines of arrested growth. Intact long bones were examined tor
these.

d metacarpal
(Barnett and Nordin

5. Functional change

Each individual was examined for evidence of
from some habitual activity. Pelves were exami
past pregnancy (Houghton 1974).

skeletal features resulting
ned for bony evidence of

8. Pathology
Each individual was examined for evidence of bone pPathology.
7. Skeletal measurements

Where possible dimensions of functional significance - ;
” ca . O tance
analyses, were taken. r of use in dis

8. Dentst analysis

oth dimensions were measured, and

Cusp morphology was ONsS were assessed for wear and

pathology.
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FINDINGS
1 Life 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 predominate 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, 3r.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 Dii mean age at death for adults (over c. 15 years
of age), from mortuary phase 1

n mean standard deviation
male 17 29.5 6.66
female 12 37.7 11.23
cambined 29 32.9 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 oversimplity 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 7-4.

2. Ratio of sexes

The number of mature males was higher in all stages of mortuary phase 1,
with an overall male/temale ratio for that mortuary phase of 1.471.

7. Body Morphology

stimates of stature and limb proportions of the Ban Na Di people were
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based on measurements taken on complete long bones from 2g ihdivi
(15 male, 11 temale). For stature, the tibia and femur were the pre'duala
bones, but in 5 individuals an upper limb bone had to be used, err
height of the 15 adult males was 1737 mm, and of the 11 fem
the percentage difterence between the means being 7.6 (se
Proportions of limb bones are detailed in table 7-
measurements are presented in Appendix 2.

Mean mandibular dimensions are presented in table

?:-4 whi
individual measurements for these are given in Appendix 2 uﬂ':“
comment on head morphology is made in the section on bimogieer
relationships. al

e
ales, 1313““&!1
e table ?‘_Tmr

|hdividu'l'

TABLE 7-2

Ban Na Dii the combined life table for mortuary phase 1

X span d'x  dx Lx gx Lx nlx Tx Ex!
of

years

0-4 5 15 29.41 1000 .284 853.0

5-9 5 4 7.84 708 .110 6867.0 3332 18017 25.51
10-19 10 3 5.88 827

-094 598.0 5975 14685 23._42
20-29 10 9 17.84 588 .309 480.0 4800 8710 15.33
30-39 10 13 25.489 382 .850 2865.0 2645 3910 8.97
40—-49 10 4 7.84 137 .589 88.0 a7s 1285 9.23
50+ 10 3 5.88 58 1.000 29.0 290 280 5.00

4265 22282 22.82

(total= 51)

' x’age interval. n width of age interval. dx" number of individuals dying
at age x in completed years. g’ number of

individuals dying at age X
expressed as a proportion of a cohort of 1000 individuals. /x number of
individuals living at exact age Xx, obtained by Subtracting the number of
deaths from the number aliv

e at the beginning ot each age interval. ‘?’:’
mortality rate, or the number of those dying expressed as a proportion °

the living (ngx=ndx/Ix). Zx number of individuals alive between x and ’d:
calculated as nLx=(lx+Ix+1)/2 multiplied by the number of years in ""‘:o
age group. 7x’sum of the nLx values from the bottom of the column

the age interval being calculated. ex.’ Life expectancy or the mean life.
expressed in years, Temaining to

those individuals attaining a9€
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: femur 85.2 2.52 10
radius:humerus 81.2 4.44 4

4. Radiological studies

a. Cortical thickness. Only six males and four females 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 MNordin's score
MALE 6 5.5 62.4
FEMALE 4 4.5 63.8
OOMBINED SEX 10 5.1 63.01

TABLE 7-5

The mean number of lines of arrested growth in the
Ban Na Di population

Group nutber of mean no. of lines of
individuals arrested growth
adult male 3 5.0
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adult female 1 g-g
adul t 1 4'7
immature 4 .

5. Functional skelefal change

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 anteriq,
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
ndividuals 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 pelves 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, and slight osteoarthritis of the
apophyseal joints), while slighter degeneration was seen in a male aged
20-24 years.

7. Dental analysis

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 i
characterised by a lack of complexity: such features as shovel-shaped
incisors, and additional molar cusps, are hardly manifested. Of 12

oth. The aplasia was particularly
of the upper dentition: of 16 mandibles, three showed absence of at least

one third molar, whereas of 12 maxillae, four showed at least one missing
third molar.

c. Wear. Molnar's (1971) criteria were used. The progression of weal
with age, deduced from individuals aged by other methods, was to grades
2-3 from ‘teens through to mid-twenties, then grades 3-5 until about a9
40, and grades 5-8 thereafter. In each age group wear was fairly eventy
spread over the entire arch, but with accentuation on incisors and canines
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and first molars. Only late in the fitth 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
consisting of a shallow V-shaped groove on the occlusal surface,
extending trom 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 7-6

Ban Na Di: the mean dimensions of male teeth (mm)

Maxillary n mesiodistal S.D. buccolingual S.D.
11 8 8.40 .34 7.27 .48
12 7 7.08 .40 6.80 .09
C 8 7.68 .30 8.37 .46
P1 8 7.12 .22 10.01 .43
P2 8 6.92 AT 10.03 .7
M1 10 10.486 .52 11.09 .57
M2 9 9.90 .61 11.61 .48
M3 6 9.18 1.05 11.50 .93

Mandibular n mesiodistal S.D. buccolingual S.D.

i1 5 5.04 .24 5.88 .58
12 6 5.83 .38 5.96 .50
C B 6.80 .38 7.81 .74
P 6 6.70 .41 8.05 .41
P2 8 7.17 .49 8.82 .32
M1 10 11.30 A7 11.12 .27
M2 10 10.85 .87 10.76 .49
M3 9 11.31 .79 10.85 .64
TABLE 7-7

Ban Na Di: the mean dimensions of female teeth (mm)

Maxillary n mesiodistal S.D. buccol ingual S.D.
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" 1 7.30 - 7.10 .09
12 3 6.43 .75 6.30 .48
C 2 7.40 .80 8.15 -25
P1 3 8.73 .12 9.23 -60
P2 3 6.60 .18 8.03 .81
M 3 10.30 .35 10.96 -26
M2 4 89.25 .73 10.50 -87
M3 1 8.0 - 10.30 -

Mandibular n mesiodistal S.D. buccolingual S.D.

" 3 5.20 -29 5.48 -20
12 3 5.73 .46 5.86 -49
C 4 8.32 .31 6.97 -39
P1 5 7.08 .78 7.70 .81
P2 6 7.31 .54 8.48 -41
M 5 10.68 .26 10.82 .56
M2 8 10.38 .67 10.18 -50
M3 4 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 a slight
degree in most younger adults, with some’ progression in severity through
to the sixth decade. However the pathology was never sufficient 10
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 showed
caries of the occlusal surface of the left lower third molar, while a "“"dd
man showed extensive caries of a left upper second molar. An 18 year ol
female from mortuary phase 3 showed early caries in a deep buccal pit o
the lower right second. molar.

(iv) Two individuals in the
an individual of undetermined sex
cavities consequent on exposure of t

d
45-48 group, a male and a female :"
aged 50+, showed periapical ab¢
he pulp cavity from wear.
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DISCUSSION

A. HEALTH
The various findings relevant to the state of health of the group are
discussed, and a general assessment is then made.

L Life span
The life expectancy at birth of 22.8 years is quite good by the
low as

standards of tribal society, recent or prehistoric, where values 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 26.1 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 e/ 4l 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
indicate a diet rich in animal protein but rather sparse in

analyses

vegetable foods, was consistently higher, with a life expectancy at birth of

20 years. As a further contrast, the Namu group, in a tavourable tropical
food resources, had a life

coastal environment with good marine
.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 50% 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.

expectancy at birth of 24

2 Skeletal mdicators of health and nulrition

Both male and female stature for the Ban Na Di population fall into the
tall range for AHomo sapiens as defined by Wells (1863), and exceed values

for other prehistoric Thai groups (table 7-9).
Data for second metacarpal cortical thickness are limited for 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 2.8 for Anglo—-Saxon (Wells 1967), 5.72 for Maori (Simpson 1879) and
8.01 for Amerindian (McHenry 1968). 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 gODd' wl_lh
throughout lite, without recurrent episodes of segsonnl m“l““t"itionu'e'
endemic illness. One 17-year female showed pelvic evidence g4 &
pregnancy, implying menarche as early as 15 years, again ’“99°Bling goast
nutrition with associated early fertility (Short 1876). od

3. Specific pathology

No pathology was endemic, beyond the usual evidence that the lumbg
spine of Momo sapiens bears the brunt ot the upright posture. r

4. Dental indicators of stale of heallh.

There have been few studies of the incidence of enamel hypoplasia
discrete populations, recent or from prehistory, and criteria and
classification vary, so only general comment is possible. The incidence of
hypoplasia in the Ban Na Di people seems low, involving four individuais
from mortuary phase 1, only one being adult. By contrast, Goodman e/ ./
(1880) found a mean incidence of about 1.2 growth disruptions in the 1.’:'-

adults of their Amerindian series, with some 60% of the adults showing
hypoplastic change.

in

5. General sassessment

These indicators of the state of health of the group all suggest that the
environment at Ban Na Di over this period of 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 e/ a/. 19869, 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 10
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 ON SOCIAL AND CULTURAL FEATURES ©OF
PREHISTORIC BAN NA DI

5 b i in

SG_VGI'HI lines of evidence suggest the sexes had equal standing clﬂ
the society that existed at Ban Na Di. These include the fairly €%
male/female ratio with an equitable distribution of grave goods. and

3 : 2 jgherl
biological evidence of a relatively thicker bone structure and 28 high
average age at death for the mature females.
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r suggests a mildly abrasive diet

The pattern and rate of tooth wea S
While some staining

with a balance between plant and animal components.
of the roots suggests chewing of betel by at least one in
calculus and alveolar erosion are never gross, and it seems U
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. Ot
interest is the fact that similar grooves appear to be present on the
individuals from Ban Kao (Sangvichien ef a/ 1968), Phong Tuk
(Quaritch-Wales 1837) and Non Nok Tha (Pietrusewsky 1974), 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 lack of pronounced squatting facets indicates that this
posture was not emphasised in this society.

dividual, salivary
nlikely that

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
fragment 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 saplens. 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 D? 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, tunctionally 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 1984). Similarly, the use ot non—-metric data from
groups separated by hundreds or thousands of kilometres, and as many
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. When these prop|e
sound biologioal thﬂo;zu sweeping statiati:‘a
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ted multivariate studieg ot

ifi in the event
i ignificance, and In may
hieve statistical signi B Taokk
s No:\ H::: mir::nunt the taller people t:' ?t:erms P (tab[eg . jg‘;
g ; is evident at the j ]
evidence of spongy h:{m{::*;:‘: Na Di people are aln_mst the same 45
e Npro;::r:o-?:a Thus, there is no evidence of difference in overa
those of Non No - .
body form between the sites.

2. Dentition under tight genetic
iew that size and shape of teeth are
eontro-lm:ndwtehat "of all the aspects ofd c':hs:fvnb‘l’lz ;l:lrl.l:“:mil::;:::gh( ;::tt}:.
ject to environmental modification :
:;o;e::tes’::rstand up to scrutiny (eg Townsend and Brownd 1878l, Harris
and Bailit 1880, Houghton and Kean 1984). Nevertheless, enh_n d‘ata,
circumspectly used, may contribute to tl:ie assgsmnt of biological
relationships, particularly between groups contiguous _m time and spac‘:ej
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 teatures, differing criteria have
been used in the two studies.
Comparative metric data are also limited. Those presented by Brace

(1878) for Non Nok Tha, and additional data from Ban Chiang (Pietrusewsky
n.d.) unfortunately involve unknown or unstated proportions of male and
female. With this caution, it can be said that there are no significant
differences between the dimensions of individual teeth, or the overall

proportions of the components of the dental arcade, for these three
prehistoric Thai groups.

Furthermore, the teeth are enerally i aller
size range for Momo sapien : ¥ S
3. Skulls
The Ban Na Di crania, particularl
oo Y the faces, are generally
fragmented or Mmissing, and no sensibl ' -
possible. However fro 2 e

mandible must pe a e st of “‘f’t
tunctioned, and from the mandi template with which i
overall headform andible alo

e, signiticant underst ding of the
of an individual m : erstanding
The basic data ay be gained.

of these data with th::eirpt::\s e::::r 0 table 7-10. A general comparison
1.940. Morant 1937) indicates that ti'tg;oups G oo s s
general comments apply also 1t

o
Kao) had large, robust mandibles.

dimenaiohs indicate a broad cranial Yk llrge bico

ndylar and bigona!
e, and the consij y

derable 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 %) for Ban Na Di and
Non Nok Tha. Data for Non Nok Tha from Pietrusewsky (1974)

Feature Ban Na Di Non Nok Tha
shovel-shaped
incisors
slight 42 17
mod 0 3
carabelli (bilat) 0 7
lower molar
M1 Y56 71 0
YA 9 0
X5 - 20 0
+5 0 20
+4 0 80
M2 YA 30 0
+4 30 89
+5 20 1
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 Nok Tha and Ban Chiang are from Pietrusewsky (1974,
1981) and Ban Kao data are from Sangvichien e/ a/ (1989).
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The
Group mean s.d. DN range
me 4
::rl.ecm.ng 1700 38.85 24 1650-1750
temale 1594 59.53 21 1500-1670
meﬂ* mﬂﬂ' 43.63 10 1630-1860

female 1578 45.88 18 1404-1700

male 1685 59.00 8 1600-1760
female 1566 64.00 5 1460-1810

TABLE 7-10

Mean mandibular dimensions for three prehistoric Thai groups. Linear
dimensions are in mm. Non Nok Tha data from Pietrusewsky (1974), Ban
Kao data from Sangvichien (1868).

Ban Na Di Non Nok Tha Ban Kao
male female male female male female
mean 124 17 127 118 129 122
BIC n 8 6 3 7 7 5
D T.17 7.13 7.6 8.4 8.2 8.0
mean 103 85 108 25
BIG n 8 8 8 7 10; 9:
sD 8.52 >
4.38 5.1 9.3 9.8 6.6
CB mean 22.4 20.4
8 &
D 1.92 2.15
mean 33.8 32.2
R8 n : s 32-“ 33-0 32.0 34.0
. o G 2.8 1.5 2.4 ;a.s
mean  59.4 53.2
Monooe x P o0 80.0  80.0
.68 7.01 2.0 4.8 : 8 g 'r
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mean 34.5 30.5 38.0 32.0 31.5 31.0
SH n 8 8 7 8 8 8
sD 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
sD 4.49 2.43 8.1 3.3
mean 118 125 120.0 121.0
ANGLE n 8 6 8 4
sD 4.863 6.02 3.8 4.5

BIC: bicondylar breadth BIG: bigonial breadth CB: condylar br.
RB: Famus min. br. RH: ramus height SH: symphyseal height
L: overall mandibular length ANGLE: mandibular angle

TABLE 7-1
Cortical thickness of the 2nd metacarpal and Nordin’s score

for the males of several groups

Group n era cortical Nordin's
thickness (nmm) score

Ban Na Di 6 1000-300 BC 5.5 62.4
Maor i 27 800-1800 AD 4.8 52.9
Taumako 31 1200-1500 AD 5.1 57.0
White American modern 5.8 62.5
Norwegian modern 5.6 57.8

- 405 -



Age at death

The age at death of the people of Ban Na D)
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FIGURE 7-1

Graph showing the age at death of the people of 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: life expectancy curve for mortuary phase 1
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Survivorship curves for Ban Na Di and comparative samples
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photographs of muman remains from Ban MNa Di

FIGURE 7-6 Burial 23, moriuary phase 1b. Anterior view of female aged 30
to 34 years.

FIGURE 7-7 Burial 7. mortuary phase 2. Fetus, aged < 7 months m utero
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photographs of human remains from Ban Na D

FIGURE 7-8 Burial TS8a,

mortuary phase 1c. Male mandi
to 29 years at death sh

ble of male aged 25
owing alveolar erosian

FIGURE 7-9 Buyrial TS17,
showing degenerative chan

mortuary phase 1b.
9e of grade 2+ at th

Male aged 45 to 49 years
€ lumbar spine
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CHAPTER EIGHT
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 as a source of social
information. Such an approach originates in the exploratory papers of
Binford (1971) and Saxe (1971). Both proposed regularities between
mortuary ritual and social organisation, and these have much potential for
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 ot age and sex, should be added the dead person’s rank
or distinctiveness in his or her society, and aftfiliations 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 variation 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 ot 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 Malagasy societies. The Zatimaniry practice forest
swiddening, have no land-holding descent groups, and no formal disposal
areas for the dead. The Merina on the other hand, cultivate rice in
pPermanent 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 land-holding descent groups,
members of which are interred in monumental, collective tombs. Bloch
interprets the latter as symbolising their relationship with the land 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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g the Temuan of Malaysia. The introduction there of e,
in suitable areas and land shortage ‘reﬂectlng Populatiop,
rred at the same time as the establishment ot permanent
proto-lineages which now OWwWNn scarce lapg

procedures amon
rice cultivation
expansion has occu
cemeteries for members of
under wet rice cultivation.
But are such patterns
(1978) has warned against relega

status of simple, egalitarian social struc . .
excavation of the Medea Creek cemetery yielded approximately 450

protohistoric Chumash burials set out in distinct "lobes”™. The western lobe
was distinguished by assemblages of non-utilitarian wealthy objects
associated with adults and children. 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 tormal 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 resouroes
These findings all reveal the importance ot recogmsmng circumscribed
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, for they number the characteristics ot 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 for
the presence of two distinct social groups distinguished by a combination
of different symbols, expenditure ot 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 i
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.

Giver? this preliminary statement on the proposed adhesions bet
mortuary rites and the structure of society, there are clearly sev
variables in the Ban Na Di excavated remains which require scrutiny:
These are, in order of analysis:

restricted to agricultural societies? King
ting all hunter—gatherer societies to the
ture. Thus the virtually complete

ween
eral

1. Is there evidence for restricted burial locations.

2. T{:I what extent are certain burials distinguished by
higher levels of energy expenditure than others.
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3. What is the composition of the sample and 1ts
subsets in terms of age and sex.

Examination of these three variables are a preliminary to an assessment of
the social characteristics of the Ban Na Di population.

The excavations at Ban Na Di were undertaken in two places
towards the centre of the mound, the areas being approximately 25 m
apart. 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 A1-4 and F5-8, one occupied by the
present headman and his family. Adjacent areas are now village roads or
have been looted.

_ihm excavations proceeded, it became increasingly clear that the
burials in square F6 were interred over each other, successive burials in
effect t?emg placed in the same grave, and accorded the same burial rite
as the_ir predecessors. 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 will 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
¢ level 7 and lower level 6 respectively. The

from lower level 7. uppe

distinction between levels 7 and 6 is the presence only in the former of

sand lenses laid down by floodwater. This distinction may well have little

it any cultural significance. Consequently. each cluster of burials in A3/4

and FB6 were treated as specific units and are described in detail below,

commencing with the earliest. There are strong stratigraphic grounds for
the same period of time.

assigning the accumulation of each group to . : '
There are three children’s burials in square Al 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
mid 1st millennium AD. All were

from level 4 and pelong to the early — :
(mortuary phase 3) incorporates

found within an area of 10 m?. The last (m _
three incomplete and \ate prehistoric adult inhumations. -
The second issue concerns the presence oOf absence of differences

of ritual, expenditure ot energy oOr demographic structure when the two

principal burial groups are compared. It is considered ne‘cessnry, as a
prelude to addressing this question, to describe each group in Some detail.
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MORTUARY PHASE ONE

GROUP A

Group A derives from squares FS5 and F6. Burial '47 is the earliegy
in this group. and one of the earliest found at Ban Na Di (figs 8-14 to 17)
It is an adult male, aged between 30 and 34 years at death. The. grave jg
cut at least 20 cm into the natural soil, and the co_rpse was laid out ¢p
its back, with the hands parallel with the body. A single form 1A vesse|
was placed beside the head. This pot contained some fragments of fish
bone and shell, and a small piece of bronze. A stone bracelet was worp
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 40, 45 and 46
(figs 8-18 to 8-20)

All three burials lie in the same grave, which is adjacent to and
parallel with grave 47. Burial 40 comprises the skull, tibiae, humerus, femur,
ulna, vertebrae, scapula, and pelvis of a 50 year old female. They were
found in a disarticulated group in 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 45). This skeleton, though
fragmentary, was found essentially in articulation. Six cattle ii_gurines were
lt_)cated 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 47,
had been repaired in antiquity with bronze wire. Burial 48 is located about
40 cm beyond the cranium of burial 45. Only the ribs and vertebrae we'®
_}Omd-' These come from a child aged about 9 years of age at death

wo disarticulated bovid figurines were found beside the human remainss

and part of a vessel (form 3) was found over the human bones. Finally

Lo "‘f“""ﬂc and 2 large beads were located in association.

. ““: :':’:':‘: 'P““:able that the primary interment in this multiple grave

o A emale (burial ‘O). The bones were Clenrly in diﬂ!l’“cu‘atloﬂ
o make way for the interment of the infant (burial no 45)-

latter was, in fact, the lowest found i ; ical
relationship between burials 40 and 48 i:‘ J::::e:rqu::ter.muT:e t:::rc:':;lsf:‘i"g
:_:bove suggeals that burial 45 is the latest otr the trs:ree Given thi°
interpretation, the relationship of the bovid figurines and the ston®
bracelet with the children's remains is equivocal. It is not impossible that
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these artefacts were relocated when the adult female remains wer;
digturbed. \\'hiohe_ver_ is the case, the grave was clearly of adult size an
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 was not located within the excavated area (fig 8-23).

The lower limbs however, lay directly over part of burial 47, 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
\arge ncrocodile skull”™ artefact illustrated in fig 8-24e was tound by the
left wrist in the south section. The artefact has teeth cut into one side,
resembling those ot a saw, and a hole, perhaps for suspension, on the
opposite end. The human remains come from a 30-34 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 tact 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 later, secondary burials.

Burial 38
(figs 8-25 and 8-28)

This lies directly over burials 40, 45, and 48, with only 2 cm
between it and burial 40. It had been disturbed in antiquity, but the right
hand leg and trunk were found m situ The remains come from a child
aged about 7 years at death. Two pots of 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

“‘l?nths at death. It is located between the graves for burials 38 and 38
(figs 8-8 and 8-8). 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 = complete, P = partial, D = disturbed,
a = adult, t = tetus, m = months of age, N = north, S = south)

MORTUARY PHASE 1A BURIALS

TS TS TS
1 43 .19 21 22
B A B B B
- _— _ ” =

Burial No. 28 33 22 26 A7 34 46 44 A
Area A/B A A A AB A BB
Sex F - M F
Age 47 14 32>50 3
Orientation N S S
Amount present CcC C C
1

45

B
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D
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o
o

Pot form 1a - -
Pot form 3 - -
Pot form 14a = =S
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Ban Na Dii the mortuary ritual

the excavation of the grave tor burial 38 or 40. No material remains were

found associated with it.

Burial 44
(tig 8-28)

This jar burial of a form 3 vessel consists of the fragmentary
emains of a fetus aged about 5 months. The oranial bones Were found
associated with 185 small, circular shell beads and 4 large shell beads of
probable marine origin.

Burial 38
(figs 8-28 and 8-30)

This is the only burial in square F6 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 tfound 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 ot
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 put the left hand was 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 ftorms 1A and 14A were found in the
grave fill, ¢. 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
(tigs 8-31 and 8-32)

Burial 31 was disturbed by the excavation of the grave for 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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Burial 35
(figs 8-33 and 8-34)

Untortunately, the cranium lies only partially in the excavated area
and grave goods may lie beyond it. The rest of the skeleton Was-:
recovered in articulation with the hands laid crossing each other oOver the
hips. The bones come from a male aged 30-34 years at death. A bovig
figurine was found at the right shoulder. There were two pots

found
association, a form 5 placed over the feet and form 7 over the heag,
This burial underlies and is sealed by burial 27.

Burial 32
(tigs 8-31, 35 and 36)

Burial 32 lies parallel with and at the same depth as burial 35,

It
too contains the remains of a male

aged between 20-24 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 3-3/4). Along
the left side ot the body lay two form 4 vessels. There are many further
broken sherds associated with them, but it has not been possible to

reconstruct complete vessel forms. 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
(tig 8-37)

The entire left hand side of this burial was removed
lies over burial 35 and under burial 17. The skeleton comes from a ferna!e
aged 45-49 years at death. No grave goods were found definitely "

association, though due to prehistoric disturbance, this does not mean thal
the grave was devoid of funerary offerings.

in prehistory. It

Burials 19, 21 and 24

(figs 8-22, 38, 39, 40 and 41)

Three interments were found in this grave, though successive grave
cuts and disarticulation of the earlie

f burials indicate that the burials We€'®
not contemporaneous. The earliest was clearly no 21, ot which only
lower limbs have survived, and these are only partially articul’“’o'
Sherds of a form 4 vessel and a pot belonging to an "Om Kaeo” vessel e
form 6 were associated. The remains probably come from an adult “"’ng
Into this grave was placed the body of an infant so young that _lt ‘"i_
probably new-born (burial 24). No grave goods were associated with 2
The third body in this grave comes from a child aged about 5 years
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gcutes of a
d with eight
pblocks of

with the bony
associate

death (burial 19). The corpse was covered
several

grocodile, indicating a skin shroud. It was also
pottery vessels of torms 2, 14B, 9, 4 (3). 12 and 15.
undressed \aterite were found beyond the infant’s feet.

it must be stressed that in a situation where a
interment was disturbed by the later placement of children
degree ot association between broken of even complete pots in any

purial is open fto doubt.

primary adult
‘g remains, the
given

Burial 18 and 17

(figs 8-42 to 8-44)

These two graves were the latest in the series, poth having been
cut through a series of sand lenses which sealed purials 19. 21 and 24.
The grave cuts were clearly visible, and lay parallel with each other, with
only 10-20 cm between them. Buria i imb bones of
an adult male, who died between 25-29 years. Just bey

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 atone bracelet, an iron spear and iron
bracelet, and four iron rings large enough to be worn round the neck.
The edge of the excavated area contained two povid limb bones.

The adjacent grave (burial 17) contained the remains of five
individuals, none being found in articulation. One individual was a 30-34
year old male. There were also two other adults, and the remains of a
ten year old chitld and an infant aged between 8 and 8 months from
conception. Two bronze ornaments were found, probably being either
pracelets 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 A3/4. One buria |,
located in square A2. 83

Burial 22
(figs 8—-45 and 8-—46)

This grave was cut through a circular pit into the natural soil fq,
at least 30 cm above the surface of natural. It contains the compey,
skeleton of a male aged between 30-34 at death. The only grave furnitye
was a pot of form 1A which was placed over the knees. It containeg a
tew scraps of fish bone and shell, some fragmentary plant, probably rige

remains and some human phalanges.

Burial 28
(figs 8—47 and 8-—-48)

Burial 26 lies on the same axis as burial 22, but was interred 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 on the upper
chest. One was found intact, and laboratory excavation of its contenis
revealed a few pieces of bone and shell, and one human vertebra. The
form 14A vessel was found over the chest. Fragments of a fourth pot
were found beyond the head also, but these cannot be reconstructed.
There were 242 shell beads in the neck area, and a bovid forelimb over

the legs.

Burial 28
(fig 8-49)

This grave contained the articulating skeleton of an adult female
45-49 years of age at death. Although undisturbed, it was found without

any accompanying grave goods.

Burial 33

(tig 8-50)
This burial ley alongside burial 28, but the head was oriented to the
south rather than to the north. It was found in articulation and complete
but for the right tibia and right radius. The arms lay alongside thé body.
:’:0 1?1""'8 goods were found. The adolescent was aged about 14 years .
ea i
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Burial A3
(tig 8-51)

This burial was found in a circular pit cut into naturgl soil, 452 cm
pelow datum. The infant remains come from an individual aged 3_-9
months after conception. It was in a flexed position, and unaccompanied

by any grave goods.

Burial 23

(tig 8-52)
This burial was placed directly over burial 28, 180° in the opposite
orientation and 80 cm higher. The trunk and lower limbs were undisturbed,
put the upper limbs and pelvic area had been disturbed in antiquity. The
human remains represent a 30-34 year old female. No grave goods were

found in association with the body.
Burial 49
(fig 8-53)
Burial 49 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 35-38 year old female. The only grave

goods recovered were 5 shell disc beads.
Burial 25
(figs 8—46 and 8-54)
This burial was found resting on a sand lens at a depth of 404 cm

below datum. It comprised a large cord-marked vessel of form 3, within
which had been placed the remains of a fetus aged ¢ 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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Burial 12 contains the complete, articulating remains of 4 femay,
aged 17 years at death. She was accompanied by nine complete Pots
torms 1C (2), 4B, 4 (2), 9 (2) 15 and 5. Th.e form 14B Vesse| lay
beyond the teet and two form O vessels by the right ankle. The torm
as well as the two form 1C vessels were placed at tI?e right ﬂhouldef_
The two large pots of form 4 were found broken at the right shoulde; ang
beyond the teet. The form 5 painted vessel was found to the left of the
skull. It contained a few scraps of animal bone. The complete skeletop
ot a cockerel was found under these pots, and a pig forelimb was lOGﬂteu
by the left wrist. A spread of red ochre was noted over the chest area.

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 14B 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
follows were all cut through the sand lensing and therefore belong to the

build-up of level 6. The clear evidence for superpositions incorporating
burials of each group suggests strongly that they belong to the same,
established use of this cemetery.

Burial 18

(figs 8-59 to 8-81)

Burial 18 was cut through the lowér part of burial 13. The primary
interment was a 35-39 year old woman, holding an intant aged 8-8 months
after conception.

The woman wore a bronze bracelet on the left forearm
and was accompanied by seven broken pottery ves

sels. A form 2 and 8
form 13 pot were placed beyond the head and to the left, and a form B
vessel was tound by the left shoulder and over the upper body. A form
4 pot was located over the right hand

side of the upper body, a form 14B
over the feet and a form 10, over the abdomen. The woman's thighs

overlay the forelimb of a pig. The ladle found beyond the right shouldef
may have belonged to this burial, its distance from the body makes this 2

tentative conclusion Qﬂly A form 1C v dy
: : essel w the bo
and to the right of the skull. 48 Tound. over

Burial 48

(tigs 8-82 to 8-5)
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The bones of this 30-34 year old female had been disturbed in
prehistory. In tact, 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
forms 1C, 2 (2), 4 (3), 8, 8 (2), 14C, 15 and 17.

Pots of forms 2 and 17 were found to the left of the skuil, a form
14C by the right ankle, and forms 1C and 4 (2) between the skull and
foot bones. The other form 4 vessel was found to the right hand side of
the teet. The two miniatures (form 8) 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 tragments, were found in
the general area of the skeleton. The forelimb of a cow was found lying
on the left hand side ot the cranium.

Burial 50
(figs 8-24 and 8-68)

A clear grave was noted in the western section of A4, partially
extending into the square itself. It contained at one end, six complete
pots of forms 1B, 1C, 2, 9, 14B and 186. These were adjacent to a small
scatter of fragmentary human bones probably disturbed with the interment
of burial 48. 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—-46 and 8-67)

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 1B was

found in association.

Burial 29
(figs 8-88 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 238 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 14B tfound in this grave belong
to burial 29. The pots were found beyond the child’s head. The form 1B

specimen contained a few pieces of animal bone.
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Burials 10 and M
(figs 8-70 to 8-72)

two burials were interred simultapeougly, _bunal N Ly
directl:hf::feer burial 10 but oriented in the opposite direction. The formé:
comes from an adult male 30-34 years at death, and the latter trom a
adult ‘female aged over 50 at death. Two form 14C and two pots of forp,
4 accompanied the bodies. The former were placed over the |-.,.F_,,.j Fai
beyond the head of burial 10. The latter were placetzl over thg Pelvic arag
The articulating forelimb of a cow was tound alongside the _rlght arm apgq
shoulder of burial 11. A bone tool was found in the grave fill. This graye
lies immediately over burials 23 and 28. All have the same north to souip

orientation.

GROUP C

Square A1 yielded three burials. Their orientation matches that for
the group B graves. These three could belong to group B, but are rather
far removed from them and are treated separately.

Burial 34
(tigs 8—-46 and 8-T73)

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 of 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 14
(figs 8-74 and 8-75)
This grave directly overlies burial 34 b i : It
; : ; ut is 1 m above it
contains the disarticulated remains of a three year old child together with

four pots of forms 1C (2), 4 and 14B. All lie in a line on the left hand

:ide of the body. Pot no 6 contained some fragments of shell and animal
one.

Burial 15

(figs 8-76 and 8-77)
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This grave was found cut to the same depth as purial 14 and has

the same orientation. It contains the articulating skeleton of a OnE to itwo
year old child, lying on its back, and associated with two cowrie shells
(Cypraea moneta). The complete forelimb of a cow lay alongside the left
hand side of the child. Three whole pottery vessels were found beyond
the feet. They were forms 1C (2) and 14B. 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
lies adjacent to square F6 and the disposition and relative depths of the
graves indicate that Groups A and D 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)
(tigs 8-78 and 8-79)

Only the upper portion ot this burial lay within the excavated area.
it represents an adult, aged 20-25 years at death. A pot of form 14A
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 8-80)

ned the remains of a 19-20 year old male. It was
th 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.

This grave contai
found in articulation, wi

Burial TS 22
(tig 8-78)

This burial lay between burials 18 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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(tig 8—81)

of a grave cut and some fragmentary human riby
r of the square. After excavations were °°“‘Dleted
ar these remains and located a form 1 pgy

Only the edge

were found in a corne
a villager looted the area ne

Burial TS 17
(tigs 8-81 to 8-83)
This grave lay immediately over and 26 cm hig_her than burial TS 1g
Again, only the upper part of the body was located in the excavated areg.

These remains came from a male aged 45-49 years at death. qu 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 18
(tigs 8-80 and 8-81)

This is a disturbed burial, and 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 shell-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 bur-ial TS 18, and the remains come from a 20-24 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 7-14

(fig 8-82)
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At 335 cm below datum, square F5 was covered with the remains of
eight burials. With the exception of burial TS 12 which is clearly the
\atest, 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
porials, 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 s also
incomplete, having been disturbed by the cutting of the grave for burial
15 8. All that remains are the temur, ;ielvis, vertebrae, radii and ulnae of
an adult individual.

Burial TS 8
(tig 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’
peside 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 exhumed, and redeposited when the grave for burial TS 8
was cut. The long bones come, in fact, from ‘two “Adiilts aged over '35
and ¢ 20 years. The articulating torelimb ot a cow was found adjacent

to the human bones.
Burial TS 13
(tigs 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 burial were located in the

excavated ares. These came from an adult, and were associated with two
broken vessels of form 4. ‘
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a :

Burial TS 14

(tig 8-82)

all that remains of thjg

are !
e o grave for burial TS 12,

i f a
d rib O ’ e

i i an
The tibia, clavicle h the outting e

burial which was diaturbed w

Burial TS 12

(tigs 8-82, 84, 85, 86 and 87)

i it is also the most
i ent at this tevel, |
";:er:‘ 35-39 at death were found, although
d the cranium lay outside the excavation square. The man

ierced dog canine teeth, as well as a
A - shell bead. There were ten

the area beyon
wore a necklace of
i large

f 170 shell—-disc beads and one
:::;Shoassociation: two of form 14B, one of form 2, three of form 1C and

tour of form 4. Form 14B 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 4, 5 and B
(tig 8-88)

These three burials are located approximately 13 cm above the
series just described (burisls TS 7-14). Burial TS § overlies burials TS 8
and 13. It was foupd to be disturbed in antiquity, and contained the
remains of an adult male. The human bones were associated with one pot
of form 2, two pots of form 14B, and one of form 4 (figs 8-88 and 8-89).

Burial TS 6

(figs 8-88 and 8-980)

This burial was also dj '
aged 30-40 years at d“tht.’#ﬁturbed. It contained the remains of an adult,

l =as i
from other vessels were foun n addition to a miniature pot (form 9), sherds

. : d, two i
form 4. This burial lies over burials 'lt‘,Se".;'g a::i fﬁl'm VAE): W, e it °

Burial TS 4

This  burial

C .
overlies burials Ts omprises on

ly a
8 and TS 10, group ‘_“ adult rib fragments. "
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Burials TS 1-3
(tigs 8-80 and 8-91)

About 30 om above burials TS 8-6, there was a scatter of
disarticulated human bone representing six individuals. These were found
in three concentrations each of which was accorded a burial number.
gurial TS 1 comprised the remains of three individuals, and no associated
material culture. An adult male, an intant aged 1-2 years at death and a
second adult were represented. Burial TS 2 incorporated the bones of a
male in his early twenties. 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 'compr'rses' the five lidded jar burials. They were found

at approximately the same level, and in the same part of the site.
Burial 4
(figs 8-92 and 8-893)

This jar lay in level 5, the grave pit being invisible but probably
cut down from level 4. The vessel contained the complete skeleton of an
infant aged approximately eight months from 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 rice grains, preserved through iron oxide impregnation.

Burial 5
(tigs 8-94 and 8-95)

This burial jar, which has the same stratigraphic context as burial 4,
contained a 1-2 year old infant. It was accompanied by three very small
bronze bracelets.

Burial 8

(tig 8-96) 5
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This pot was, unfortunately, damaged in antiquity when a post

: 2 Wag
driven through it. It was found within level 5 and again, this grave was
probably cut down from the overlying layer.

Burial 7

(tigs 8-97 and 8-98)

The jar contained the remains of a fetus aged approximately gj,
months after conception.

The vessel was found slightly fragmented.
grave goods were found.

Burial 8
(tigs 8-98 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 sSquares A3-4. None was found
undisturbed.

Burial 2

(tig 8-102)

This grave comprised only a few adult limb bones. Half a bronze
et, a bronze ring and two glass beads were found in the vicinity of
t_he hl._l!l'l?l"l remains, and may well have belonged to this grave. Burial 2
h:::io\;uthm level 4 and was presumably interred during the late prehistoric
p i

Burial 1

(fig 8-103)

This burial was also found at th

. 2 e base of le 3. mentary«
it was associated with Part of a bronze ring e bk
female, aged about 18 years, ]

The remains ri.*.[.:lje.-%ent _
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Burial 3
(fig 8-104)

This burial was relatively intact and represents an adult aged A5-49
years at death. He or she wore a bronze bracelet on the left hand, but
there were no other grave goods in clear assoociation. 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
purial. The first commenced shortly after the initial occupation, at a point
when ¢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 (1872) has shown that
10-25 cm of occupation material were built up in 21 years of occupation.
Compression of occupation detritis at Ban Na Di may have occurred, but
there still little doubt that early burials there followed tairly soon after
initial occupation. This burial phase continued through ¢1.8 m of
stratigraphy and according to the radiocarbon chronology, lasted for
about 800 years.

Burials of the second phase were found only in squares A1 and A2,
and comprised infants buried in lidded jars. The third phase belongs late
in the prehistoric period. Only three badly disturbed burials were found.

Most attention will be devoted to the first ot the three phases
because it contains SO many burials and 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 receptacie. 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 com, 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 ang -
These were invariably the fore quarter, and were chosen from immay,,
animals. It is evident that animal sacrifice was part ‘ot the rnor'tuary ,“qu
The bones were nearly always found in complete ﬂftlcﬂlﬂ‘lofl with no Signg
of butchery. On one occasion (burial 12), a complete chicken was
alongside the body.

Animal figurines were also interred, though rarely. They e
crudely moulded from clay, and most represent cattle, with  particy|s,
attention being paid to the horns. There are t_nlso single examples of
elephant and deer tigurines. Only on two occasions were human tigureg
found. 2

The dead were also interred wearing items of jewellery. By far the
commonest were circular disc beads cut from shell. These were strung ag
necklaces. Over 7500 were found in the neck area of burial TS 18, ang
several other burials had hundreds of such beads. The necklaces alsg
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. Jrochus mwloticus is 8 marine species. Severai
other bodies were also interred wearing bracelets made of stone or bronze,
the former being repaired with bronze wire when they broke. Bronze
anklets were also found on one occasion (burial 28). Burial TS 12
contained the remains of an adult male wearing a necklace made of pierced
dog canines. After the placement ot 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
tamiliar with the location of earlier graves. ’

The same burial rite sccommodated 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 in her left arm. Burials
26 and 30 comprised infants buried without grave goods in a complete pot.
Burial 8 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 tormulated 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 i1s
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 ot different types of artefact.
This has not_ been undertaken on the Ban Na Di material because the
c_mmltﬂni opening of the cemetery has led to the survival of relatively few
intact, undisturbed graves. It has to be stressed that some finds from
burials are of uncertain provenance. Moreover, the small size ot the
exoavatuo'n squares hay resulted in the situation where some graves weﬂ:
uignbe W ri:::l‘erlnl ou}lure. Finally, since there is no ObV'oo“m
differences in asso:i;t ?jroupmgg e neoej_v.sarily smerge OljllY £ es
are self evident and d:n'imaler_lul Cakarty, Aw it MEppY.; IHeen differenc

require the use of a computer.

laig
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One ot 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 - ocalled "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 tob 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 siress 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 youngest refers to
infants which were probably still born. The succeeding age stages are as
tollows: 0-3 years, 3-10, 10-20, 20-30, 30-40, and over 40 years of age at
death. The histogram giving the detlails of age at death disclosed that all
age stages are represented. intants 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
temales 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. iIn 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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containers in the mortuary rite -
ead. Pots were also 'eguln”a
d young children.  The Samy
ttle fore limbs, in that “'Ea:

it it is agreed that the role ot pottery

as receptacles of sustmnoab to:’ Itthe :n
the aves of sub—adu 8

el gl' ins of pig and ©8

situation applies to the remain g tipn
remains cross—cut ditferent age and S - _ o
- cklace, and clay figurines In e forms

Since the dogs—tooth ne their associations are 2:

nique,
deer, elephant and humans are rare Orf u \ :
littlte value for the present purpose It is interesting, however, to g,

that the bovid figurines are found an adult female ang
children. ith all age and S€x groups. Onjy

Shell— beads were associated W .
g evidence for distinctions in graye

in the case of bracelets is there some :
The bronze bracelets were found associated witp
Stone braceiety

goods according to sex. .
adult females and in one case, with a 3-10 year old chtld.' _
while rare, were associated with adult males. The sample size is small, apg

| conclusion that there is pg

certainly insufficient to modify the genera
tion of grave goods. On the

clear recognition of sex or age in the distribu
t only buried together with adults, but sharegd
Wright (1978)

other hand, children were no ) ;
the same range of grave goods and the same burial ritual.
nd infants are buried together, and

has argued that where adults, children a
children have their share of wealth, then a degree of social ranking

together with sub—group atfiliation are probably represented. The converse

that where children are buried away from adults, with no ritual or grave
goods, social status is normally not inherited. An ethnographic 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 oi
social ranking, it is opportune now, to turn to the possibility that the two
burial areas during phase 1 have evidence for 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 graves from squares A3-4 and F5-8 do
represent different social sub-groups of the settlement’s prehistoric
population. Was there more energy expended in one area compared with
the Pther? The quantification of energy expended should incorporate the
provision of a facility in which to place the body, effort involved in
preparing the body, amount and richness of goods placed with the dead
and provision.of a monument to commemorate the deceased.
allhou;:e:;e lzrer;:n ;efgl'iti evidence for facilitie_s for p!ncing the body»
mortuary contexts suggests (t,:.trsely o, ipatery) adpsiig to broree
also reveal at least 9!9 ey sh_r o wa.s. used. The same bracele’
same thickness as ailkoni::::s OF diow. 24brip. ang, hevkly w Bamen o
interred. There is no evident d'“’i';‘i.':‘lgegt that the body wore clothes when
two areas, or provision of a m FRepan J ety RCERanRton De sl o
Heve: BBSN, Breasity BULLE o ;:mment. Of course such distinctions maY
remains only the question o'f :fy are: archgeologically invisible. Theré
context, there is a broad divisiol 'Ere_m.als in grave furniture. In M
made locally, and those imported l; wehioh may. be made, between ﬂrtefacf‘-"
latter were probably rarer, mo rom some distance. It is held that e
higher level of energy expe'nditu:e éxpensive and may therefore reflect 8
possibility that artefacts made (:' This does not ot course, rute out the

rom locally available raw materials 8°

8.
in the graves of
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indicative ot status.
while most burial pots are matched in occupation deposits and
appear 10 have been made from local clays, there are A few unusual
yessels which may well have been imports. Preliminary examination of the

rology of the oclays for pots 94-5 (form 5) suggests a different source
vessels. Particular

\s and on those of
hree relatively

pet
trom that used for the great majority of funerary

interest theretore, centres on these two painted vesse
~om Kaeo" style. This distinctive ware was found in only t
iste 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 ;
The few stone bracelets must have been imported since the stone itself i3
foreign to the vicinity of Ban Na Di. Hoang Xuan Chinh and Nguyen Ngoc
gich (1878) 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 exiremely rare at Ban Na Di in
non-burial contexts. While 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 tound 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 ot 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 80% 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 necklace, 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.

is clearer.
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the burials in area

These data allow us to °°,"°‘gﬂ':dth:|:jaot=r than those in gr:‘-‘re
considerably richer, in terms Of_ ::?i?\e’ large shell beads, stone brm-_.Iil A
Certain artetacts, such as clay "gl rea B. The exotic goods were f
and iron objects, were restricted to a
2 s and both sexes. af ;
in graves of all age group th the identification of

The next question is concerned with . . em

2 The burials available are ldeally suited g
change in grave goods. e ¢ graves, and relationship bety
enquiry, because the superposition of 9gre i e een
i d flood lenses, makes it possible 1o p graves

s:rm:' o:::nr::: o::er it has just been observed that area B graves were
;:ddaraghly better endowed with imported grave goods. m:t ",‘t‘ﬁ" Now e
seen whether there is evidence suggesting changes in wealth with time.

For this purpose graves in each area have been subdivided inyg
three sub—phases. The latest (1c) comprises gr.aves cut into Ievel. 7. that
is the layer containing sand lensing. The middle phase (Ib) includes
burials sealed by flood lenses within level 7, and the earliest phase (1a)
comprises those burials cut from basal level T.

in terms of exotic artefacts, there is some evidence for changes
with time. Iron belongs to mortuary phase 1c. Stone bracelets don't
appear after phase 1b. Bronze bracelets or anklets are found only in
phases 1b and c graves, the only metal in phase 1a being the bronze wire
used to repair broken stone bracelets. These artefacts sustain the notion
that area B was consistently the richer.

What inferences may be drawn from the Ban Na Di mortuary remains
during mortuary phase | 7 The superpositions ot the graves and their
relationships with dated stratigraphic units reveal that the cemetery was
used over a period of at least 800 and perhaps for over 1000 years.
During that period of time, the ritual remained the same. Ceramic styles
changed to some extent but the same basic repertoire continued. Some
new forms were added with time, and the actual number of vessels placed
into the graves likewise increased. The area ceased being used as 8
cemetery when iron and pottery of the so-called "Om Kaeo™ style were

Elets:
Ound

Porg|
this

available.

There is structure to the layout of the graves. They lie alongside
each other on the same orientation, and directly above each other. In

some instances, the dead were buried simultaneously i e grave.
Square FB, and squares A3-4 R

incorporate what see been the

edge of the cemetery. i

The burials in area B were endo i i

i ; wed with richer grave goods tha"
:::sel tor o2 A- This was consistent through time, although in the latte”
i nrer I'..vun'als were undoubtedly richer than
I:p:r‘:elgn ':"t:icatea & concentration of wealth in one part of the cemeterY:
and sex ard?a:ot,f including metal objects, were found to cross—cut 89°
s inctions in both areas. Again, each i orpOf“‘ed
individuals from all age and sex groups » ea area Inc
body ot theor

the earlier ones. This

The accumulating
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characteristics of the Ban Na Di
following review will be briet
examination must also
pattern, economy
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Yy linking mortuary rites with 5o°f:i
explore further the possible 500:‘8
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\ and of a summar detaite®
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) At preaer:nt, it is necessary to turn to the propositions linking
bunal.s’nnd social order summarised recently by Brown (1981). These bear
repetition. In essence, it is held that societies with minimal ranking will
recognise the deceased person’'s age, sex, personal achievements and
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 .i" 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 (1200-1400 AD), Harlan (1000-1200 AD) and
Hopewell (pre 1000 AD) 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 ot 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 intant
graves with adult burials and association of imported objects with all age
and sex categories, it is highly unlikely that 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
artglaots were 'Dund in burial 7, which contained the six month old fﬁtus,
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but the 6 month -

1 year old child in burial 8 was accompanied by
blue-glass beads,

an iron implement and a bronze ring or bracelet.
These remains are, in stratigraphic terms, contempornneolua. They
Cluster together in what was surely an area set aside i9r such interments.
This was a clear break in tradition when compared Wlﬂtl the dm_posa[ ot
Phase | infants of similar age. The association of these infants with Such
imported items as bronze bracelets and blue-glass beads suggests that at

least inherited wealth remained a feature of the Ban Na Di society during
the later Prehistoric period.

five
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FIGURE 8-6

Ban Na Di: The MP 1a burial 47 in square F&
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FIGURE 8-7

Ban Na Di: burials 40, 45 and 46 (MP 1a) and bunal
42 (MP 1b! in square F§&
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FIGURE 8-8

Ban Na Di: burials 41 and 44 (MP 1a) and
burials 37-8 (MP 1b)
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FIGURE 8-8
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Ban Na Di. burial 38 (MP 1b) in
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FIGURE 8-10

Ban Na Di: burials 19 and 21 (MP 1b) in square F6
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FIGURE 8-11

Ban Na Di: burials 24 (MP 1b) and 27
(MP 1c) in square F6
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FIGURE 8-12

Ban Na Di: burials 31 and 32 (MP 1¢) in square F6
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@ Pit @ Post hole Disturbance

FIGURE 8-13

Ban Na Dii burials 186 and 17 (MP 1¢) In square FG
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repaired with b
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FIGURE 8-14

Ban Na Di burial 47 square F6 MP 1a
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FIGURE 8-15

The grave assemblage from burial 47 (MP 1a) _
A. pot no.2 B. marble bracelet Cat.1307 C and D. human figurines
cats.1394 and 1404 E. deer figurine Cat.1402 F. elephant figurine Cat.1405
G. stone bead Cat.1297
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FIGURE 8-16

The cattle figurines from burial 47
A. Cat.1396 B. Cat.1387 C. Cat.1401 D. Cat.1403



FIGURE 8-17

Cattle figurines from burial 47 (cont.)
A. Cat.1388 B. Cat.1388 C. Cat.1399
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Burial 45
Shell beads

Post hole * Bos figurine

stone bracelef
mended with bronze
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FIGURE 8-18 Ban Na Di burials 40, 45 and 46. Sq.F6, MP 1a



FIGURE 8-18

The grave assemblage trom burial 45
A. marble bracelet Cat.1417 B. large shell bead Cat.1863
C-F. cattle tigurines Cats.1387, 1384b, 1384a. and 1383
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FIGURE 8-20

The grave assemblages trom burials 40 (a-b) and as (c—q)

A. pot no.129 B. cattle figurine Cat.1439 C. pot no.110 D and E.

cattle figurines Cats.1436 and 1437 F and G. large shell beads
Cats.1862a and 1882b '
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Burial 42

Cow rear limb
Burial 42
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Burial 39
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0 S50cm.
FIGURE 8-21

Ban Na Di burials 37 and 38 square F6 MP 1b



FIGURE 8-22

The grave assemblage from burials 37 and 39 (a-b)
and burial 21 (c—d) .
A. pot no.88 B. pot no.67 C. pot no.121 D. pot no. 97
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FIGURE 8-23

Ban Na Di burial 42 square F6 MP 1b
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FIGURE 8-24 Ban Na Di: the grave assemblage from burial 50 (a-c) and
burial 42 (d-e). A. pot no. 48 B. pot no. 90 C. pot no. 23 D. pot no.

E. bone implement cat.1383
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FIGURE 8-2%5

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 B. pot no. 9 C. large shell bead cat.1861 D-E trochus

shell bracelets cats.1184a-b F. bronze bracelet Cat.183 G-H cattle
figurines cats.1419a-b.



@ Skull
~y —{(-378cms BDP)

Disturbance

Pelvis

FIGURE 8-27

Ban Na Di burial 41 square F6 MP 1a
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Pot 118

(under skull) bSkuIl (=356 cms BDP)

N 0 10 cm.
[ —

FIGURE 8-28

Ban Na Di burial 44 square F6 MP 1a and the grave _
assemblage. a. pot no. 118 b. large shell beads Cats.1210a-b
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@ Mandible (-376 BDP)

Shell beads

Bronze bracelet

N
{ . Pot 3
i g _ ‘ (-341cms BDP)
/ , : Pot 35
(-342cms BOP)
— Cow forelimb
0 S50cm.
e —

FIGURE 8-28 Ban Na Di burial 36, square F6 MP 1b
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FIGURE 8-30 Ban Na Di: the grave assemblage from burial 36
A. pot no. 15 B. pot no. 18 C. pot no. 35 D. pot no. 39
E. pot no. 40 F. large shell beads Cats.1147a-n G. trochus shell
bracelet Cat 1146 H. bronze bracelets Cat.1228
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0 50cm.

FIGURE 8-31

Ban Na Di: burials 31-32 square F6 MP 1c



!
r\l]“"“"‘ ! y/; |

[Tt irl' |l

FIGURE 8-32

Ban Na Di: The grave assemblage trom burial 31
A. pot no. 43 B. pot no. 134 C. pot no. 133 D. pot no. 79
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Pot 96

[ Cattle
, figurine—%
i, Y
Painted_—" &/
vessel .
7
A
& ~ fromB3
cut by B35
0 50 cm
t—:—
FIGURE 8-33

Ban Na Di burial 35 square F6 MP 1c
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FIGURE 8-34

Ban Na Di: The grave assemblage itrom burial 35
A. cattle figurine Cat.1280 B. pot no. 94 C. pot no.
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FIGURE 8-35

Ban Na Dii The grave assemblage from burial 32
A. pot no. 20 B. pot no. 21C. pot no. 81
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<
|

Ban Na Dii The grave assemblage trom burial 30 (A)
and burial 32 (B-C)
A. pot no. 74 B. pot no. 45 C. pot no. 132

FIGURE 8-36
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— -289cms BDP

—
<P _ Humerus

FIGURE 8-37

Ban Na Di burial 27 square F6 MP 1c
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Burial 19 skull (=250 cms BDP)
Y

"
\t_\

“
7395 Crocodyle scutes
!’ 4 cover the body

R

50cm.

FIGURE 8-38

]
Ban Na Di burials 19 and 21 square F6 MP 1b
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Skull B.19 (-293cms BDP)

0 S0cm.
e ———— —
FIGURE 8-39

Ban Na Di burials 19 and 21 square F6 MP 1b

Pot 121 (B.21)

nb. this figure is a later stage of excavation than fig 8-38
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Dl

S -
'\‘ Burial 21

FIGURE 8-40

Ban Na Di burial 24 square F6 MP 1b
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FIGURE 8-41

Ban Na Di: The grave assemblage from burial 19
A. pot no. 48 B. pot no. 83 C. pot no. 88 D. pot no. 122
E. pot no. 108 F. pot no. 24
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Skull (-288cms. BOP)

\

Bronze anklet

S0cm,

FIGURE B8-42

Ban Na 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 ;
iron ring, possibly a bracelet Cat.1883 B. iron spearhead Cat.1442

A.
C. limestone bracelet cat.1441 D. four iron circlets Cat.1444a—-d
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FIGURE 8-44

Ban Na Di: The grave assemblage from burial 17

A. iron knife Cat.9918 B. iron coil Cat.882 C. bronze coil Cat.1348
D. bronze bracelet Cat.941
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~467cms BDP

‘a
%
{ = Pot 1

\ q 50cm.

)
Pit
N
FIGURE 8-45

Ban Na Di: burial 22 square A2 MP 1a
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FIGURE 8-48

Ban Na Di: The grave assemblages from 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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Pot 5.

=453cms BOP—

shellbeads ——

— Pot 53.

™ Cow forelimb

-

N >

0 50 cm.
—— ——— —

FIGURE 8-47 Ban Na DI: burial 28 square A3 MP 1A
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FIGURE 8-48

Ban Na Di: The grave assemblage from burial 26
A. pot no. 4 B. pot no. 5 C. pot no. 53
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- -431cms. BOP

lk A3/A4 MP 1a



r /43?:1'"5 BP0 N

q 25cms

FIGURE 8-50

Ban Na Di: burial 33 baulk A3/A4 MP 1a
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0 ‘ ' 10 cm.
=

FIGURE 8-51

Ban Na Di: burial 43 square A4 MP 1a
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- ~349cms BOP

=
=W

FIGURE 8-52

Pof 4. [ B.4B)

Ban Na Di: burial 23 baulk A3/A4 MP 1b
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| Humerus

L Ulna

- (~384cms BOP)

0 30cms
[ —

FIGURE 8-53

Ban Na Di: burial 49 square A4 MP 1b
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20cm.

0_—_—_—:___'_—_-_

FIGURE 8-54

Ban Na Di: burial 25 square A3 MP 1b
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Pottery
associated with
B.50.

Pot 74 (form &)
Human remains

pofttery vessel
(-348cms BDP)

Pottery
| associated

wi
Burial 50

N

0 30cm.
e —— |

FIGURE 8-55

Ban Na Di. burial 30 square A4 MP 1b
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{under)

Chicken
skeleton under:

% Red ochre

S0cm.

FIGURE 8-56

Ban Na Di: burial 12 square A3 MP 1b
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FIGURE 8-57

The grave assemblage from burial 12
A. pot no. 87 B. pot nc. 118 C. pot no. 14 D. pot no. 38
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FIGURE 8-58

The grave assemblage from burial 12 (cont.)
A. pot no. 13 B. pot no. 120 C. pot no. 85 D. pot no. 84 E.. pot no.
82
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A
Burial 18

#-4—Pig forelimb

FIGURE 8-59 Ban Na Di: burials 13 (MP 1B) and 18 (MP1C)

- 500 -



=
F :
:
i
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FIGURE 8-80 Ban Na Di:
A. pot no. 60 B.

the grave assemblage from burial 18
pot no. 99 C. pot no. 127

D. bronze bracelet Cat.1061
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FIGURE 8-861 The grave assemblage from burial 18 (cont.)
A. pot no. B85 B. pot no. 36 C. pot no. 42 D. pot no. 98



Shell beads

Bronze bangles

Human skull

(-348cms BDP)
Pot 81
N
Cattle bone
0 : 25em. ﬂ Pots 88,89
[ — T — |

FIGURE 8-62

Ban Na Di: burial 48 baulk A3/A4 MP 1c
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IGUR o i
A_F pl.:t Em: B;g BBan Na Di: the grave assemblage from burial 48
. pot no. 81 C-D. bronze bracelets Cats.1378a-b
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FIGURE 8-84

Ban Na Di: The grave assemblage from burial 48 (cont.)
pot no. 92 B. pot no. 18 C. pot no. 19 D. pot no.
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FIGURE 8-85

Ban Na Di: The grave assemblage from burial 48 (cont.)
A. pot no. 112 B. pot no. 131 C. pot no. 88 D. pot no. 89
E. pot no.44 F. pot no. 85
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The grave assemblage trom burial 50
64 B. pot no. 128 C. pot no. 22

b
C

FIGURE 8-66

Ban Na Di:
A. pot no.
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sherds
mandible
skull
(BDP 345cm)
Pot 100
0 50cm.
——— ————— —

FIGURE 8-867

Ban Na Di: burial 20 square A4 MP 1c
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P B —— Pot M

Grave cut
for burial 20
—— Pot 63
Skull (-373cms BOP)
Shell beads
Shell
N

Cattle limb bones

2 50 cms.

FIGURE 8-868

Ban Na Di: burial 28 square A4 MP 1c
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FIGURE 8-68

Ban Na Dii The grave assemblage from burial 29
A. pot no. g2 B. pot no. 83 C. pot no. 70
D-E bronze bracelets Cats.1018a-b
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-325cms BOP
/

Burial 11

Cow
forelim

i 50cm

FIGURE 8-T0

Ban Na Di: burials 10 and 11 squares A3/A4 MP 1c
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=325 ums BOP

‘Disturbance

b

Shell

Burnt clay =7

fi S0cms

FIGURE 8-71

Ban Na Di: burial 10 SqQuares A3/A4 MP 1c
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FIGURE 8-72 Ban Na Di: the grave assemblages from burials
10 and 1. A. pot no. 135 B. pot no. AT C. pot no. 48
D. pot no. 57 E. bone implement Cat.1852



Laterite

S0cm.
-

Pot 3 (~476cms BDP)

FIGURE 8-T73

Ban Na Di: burial 34 square A1 MP 1la
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Pot 37

Human skull (-375cms BDP )

50 cm.

FIGURE B8-T74

Ban Na Di: burial 14 square A1 MP 1b

- 515 -



-_',; -'.[;} iﬂ e
Wit
\ ff"l].lv!*“l

."]LI
k]

iy
L

1

FIGURE 8-75 Ban Na Di: the grave assemblage from burial 14
A. pot no. 8 B. pot no. 7 C. pot no. 37 D. pot no. 75
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S50cm

FIGURE 8-76

Ban Na Di: burial 15 square A1 MP 1b
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FIGURE 8-T77

Ban Na Di: The grave assemblage from burial 15
A. pot no. 1M B. pot no. 12 C. pot no. 41
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Radius Ulna -407cms BDP

. —_—
-
‘. e
)

(""‘\ B17

L
' D
Burial 20 4/
I > -399cms BOP L
i
y /’ i/ /.f
_

Burial 19

Shell beads

FIGURE 8-78

Ban Na Di: burials TS 19-22 square F5
Bur.TS18 is MP 1a. Bur.TS20 is MP 1b. Bur.TS21 is MP 1a Bur.TS22 is MP
1a
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FIGURE 8-T79 Ban Na Di: the grave assemblage from burials

TS 15 (A-B) and TS19 (C-D). A. pot no. 69 B. Pot no. 27
C. pot no. 52 D. figurine cat. TS 34a-b.



FIGURE 8-80

Ban Na Di: The grave assemblages trom burials 13 (A)
183 (B), TS18 (C) and TS21 (D)

A. pot no. 68 B. pot no. 101 C. pot no. 28 D. pot no. 25
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== . = ¥50cms BOP

"l
L
Burial 18
'll
L
L

FIGURE B8-81

Ban Ha Dii buriala TS515-18 asquare F&. AIll are MP 1b
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L 320cm BOP

FIGURE B8-82

id. All are MP 1c

TS57T-

Ban HMa Di: burials
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FIGURE 8-83

Ban Ma Dii The grave assemblagez from burials TST (A-B)
T513 (C) and TSIT (D-E) -
A. pot no. 104 B. pot no. 103 C. pot no. 54 D-E. stone bracelets
Cata 33a-b
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gan Ha Di purial TS 12 MP1c
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FIGURE &-85

pot no. B3

102 C.

Ban Ha Dii the grave mssemblage from burial T512
pat nao. pot no.

A
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FIGURE 8-8B

Ban Ma Di: The grave assemblage from burial '!E.ﬂ {cont.)
A, pot no. T8 B. pot no. 80 C. pot no. T8
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FIGURE B-aT

Ban Ma Di: The grave assemblage from burial T512 (cont)
A. pot no. 30 B. polno. 28 C. potno. 28 D. dog footh necklace
Cat.TS25

- 528 -



g

——
- L
-

’ Bural & b
a - l:h:fﬂE!ll:IrF*Ii '

I
i
L]
]

L]

=

FIGURE B-88

Ban Ha Dii burials TS4-8 aguare F5 MF 1c
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FIGURE 8-88 Ban Mas Dii the grave assemblage from burial TS5
- A, potl no. 58 B. pot no. 55 C. potno. 50 D, pot no. 34
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FIGURE 8-80

Ban Ma Dii The grave assemblage ftrom bural TSE
A. pot no. 91 B. pot no. 137 C. pot no. T

- 831 -



F
(-298cm BDP)
Mandible
Sacrum

Radi
( 286cm, EIE!UF;E:

Skull
(-2689cm BOP)

Radius

FIGURE B-91

Ban Ha Di burials T51-3 square F5 probably MP 1c
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skull
(-185cm BOP)

FIGURE 8-92
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FIGURE 8-83

Ban Ha Dii The grave assemblage from burial 4
A and C, pot and lid no. 13 B, iron knife Cat.3T8
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Teeth

Mandible
# (-188cm BOP)

q 1§}|:m_

FIGURE B-94

Ban Ma D4 burial & square A1 MP 2
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FIGURE 8-85

Ban Ma Dii The grave assemblage from burial 5

dZTa—-b

C-D bronze bracelets Cats.

pot and lid no. 14.

A—B.
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R

.

FIGURE B-96

pasemblage from burial B MP 2

A-B pot and lid no AT

Ban Ha Dii the grave
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r— ¥(-222 cms BOP)

u Eg cm.
FIGURE g-g7
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FIGURE &-98

Ban Ha Dii The grave assemblage from burisl 7
A-B. pot and lid no. 118
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=0

Z20cm.
-t

FIGURE B-88

Ban Ma Di: burial 8 sguare A1 MP 2
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FIGURE B8-100

Bar Ma Di: The grave assemblage from burial 8

A=-E. jiron implements Cats.1428a-1 F. blue glass beads c:uu.u:}i].-.
G. bronze bracelet Cat. 1431
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FIGURE B-101

Ban MNa Dii the grave assemblage from burial 8 (cont.)
A-B pot and lid no. 15



FIGURE 8-102

Ad MP 3

Ban Ma Dii buna
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9
(-130ems BOP) Skull—

___Bronze
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Disturbance

FIGURE B-104

Ban Ma Di: burial 3 aquare A3 MP 3
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CHAPTER HINE
THE ANALYSIS OF UPPER SONGKHRAM SETTLEMENT PATTERNS

Metha Wichakana

a alrea

A prelminary report on the results of the site survey i:_:“f “,‘T:l

- - Warrachai, 1880). The &u

appeared (Kijngam, Higham and lley were not ranked
conclusion, was that sites in the Upper Songkhram Valley tor soils of the
according to size, and exhibited a significant preference Sl
low fterrace situsted near streams. The report referred oy B
preliminary nature, because it described only the first stage il tha
resesarch project. Thus, when fieldwork commenced, there _l'l': ic potter
slightest smount of information available on the local ﬂf'l'lﬂ*:" Hriud n:
sequence. Thias made it practically impossible to order sites ""n_ o
any chronological basis. There were other problems too, which Fld Icu 'he:
stand out when the area is compared with the recently descn
settlement pattern studies in the Valleys of Mexico and Oaxaca (Sanders
ef ai. 1979, Blanton 1978). These must be examined in order to set the
results obtasined in their proper perapective.

The first problem is ihe ditferential visibility of sites between the
low terrace on the one hand, and the middle snd high terraces on the
other. In the former area, sites with any reliet 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 trom
rice cullivation te such crops as sugar cane and kenal. Moreover, much
land remains under scorub 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 im the low t{errace, one must serioualy question the
representativeness ol the site distribution seen in tig 8-1. Chantaratiyakarn
has observed for the Middle Chi area, that there s a tendency for sites
either to lie below modern villages or it open ones. to be covered by
asterile wind or water deposited soil (see chapter 13). Thia can be
illustrated by referring to three sites. The firat s Ban Don Kaeo (fig 8-1
site 50). This site s strategicslly placed at the ouifiow of the Pao River
trom Lake Kumphawapi. It was clear on arriving there, that it had been a
tocus ot ceremonial activily during the firat millennium AD. An inscription
dating o < B00 AD was found there, as well as several =ssms stones.
The Abbot of the local temple also described the former existence of
moats and earth banks, but no sign of these could be tound on the
ground. indeed. the ground surface even in areas which had been
recently ploughed revealed very little evidence for occupation, ancient or
modern.

_The_ same situation was found at =ile B3 (Mon Pa Kiuay). From the
air, thia site reveals a moated perimeter enclosing an area of o 500 by
200 m. A diligent search on the mound’s surface, which was under & crop
ni_&ugnr cane at the time, revealed hardly any pottery. This is clearly an
enigmatic mite and excavation alone will illuminate its atfiliations. - Finally,
there 13 a cluster of small mounds located around Ban Kho Moi. These
again, yielded scarcely any pottery on the ground surface yet were clearly
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Upper Songhkram Valley settlemeant patterns

artiticial. Wherever there had been disturbance or in the case ot Hon
Tseng Saeng, human interference, much pottery was seen eroding from the
mound’'s edge. Excavation at Hon Taeng Saeng suggested that this
conceniration of amall sites resulta from sall processng.

The second major problem concerns site area. This variable in
critical for any 3successful attempt to approach population trends and
rising Social complexity (Steponaitis, 1981). It = & straighttorward
procedure to measure the area ol a mound. either approxmmately in the
field or by using a digitiser on aerial photographa. This provides 8 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
i i3 quite likely that the area occupied fluctuated with time. This
problem is compounded where, as is often the case. 8 pretustoric site 3
covered by modern settlement. Unless the mound i3 Very clearly
demarcated, it s often impossible to eatimate the site area at all.

The site asurvey ondertaken in  the Upper Songkhram area was
designed to enlarge our understanding of demographic  trends and
associsled prehistoric cultural changes. This spproach, despite the cavea/
of the mvestigators, has been extremely nstruclive when applied to the
Basin of Mexico (Sanders of &/ 1378). 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 a3 lime
passed, increasingly retined sequenoce of pottery types. Surface
collections therefore, oiffered some insight into the ocoupation period of
sach site identified. The establishment of such a dated, typological
sequence, is by conirast one of the principal aims of the present work. and
its absence has clearly mmpaired the resulls initinlly obtained from the
site survey. In fact, each sile identitied was searched for & range of rim
types and body aherds which displayed as muah wvariation as posasible.
Maturslly, other categories of artefact were also sought, but these were, n
the event, reatricted to clay amoking pipes and the very occasional stone
flake.

A second advantage of the Mexican 3survey Wwas the presence of
architectural remaina on the surface. These ranged from edifices the aize
ol the main temple pyramid at Cuicuilco to the smaller rural house and
temple mounds. This situation retlects the materials used tor construction.
Excavalions undertaken at Ban Chiang have shown that wooden posts were
used in prehistory to raise houaea above flood level. Theretore, no
indications of structures on the surface could be expected until stone or
brick were uaed as consatruction materiala during the histonic period

A final problem which is shared with Sandera’s study, is the
destruction or covering of sites by alluwvial deposition. There is no doubt
that the extensive forest clearance gnd levelling assoccimted with wet rice
cultivation has led to & major reworking of the landacape. HMon Kao Hoi
is a case in point. Thia very important early site is barely recogmisable
as a mound, and It would not be dithcult to walk over it without realising
ita signiticance. The knowledge of the local mhabitants led the swurvey
party to it, and the presence there of buriala interred at a depth of about
1.5 m below the present surface was deacribed. The only surface
indications were scraps of pottery in the heaps of soil lett by the looters,
but subsequent excavalion revealed undisturbed burials. There are, quite
probably, similar undiscovered early sites covered by alluvium or soils of

aeolian origin.
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Upper Songhkram Valley settiement patterns

This however, = a perennial problem not confined o the Upper
Songkhram area. it s oconsidered pProper fa rEcognEae it both in the
planning, execution and interpretation of & site survey. N terma of the

first issue. it is conceded that the survey was not conducted with the
same systematic overall coverage as was undertaken by Sanders and his
associates. The procedure was as follows: the area was initially examined
by wviewing aserial photographs through @ aterecscope. Any apparent
mounds or unusual features were noted for examination in the field. 1_‘nr,
area coverage began by visiting every village and seeking the permission
of the headman to survey the wvillage and iis snvirons. The area today
comprises a dense network of modern settlements. On the low terrace,
these are surrounded by rice fields which, during the dry 3eason. Aare
covered by stubble about 30 to 40 om high. In the middle ferrace area.

the willages are more dispersed and surrounded by fields of scrub forest.
ny indications of

in each case, the headman was asked if he knew of a

prehistoric activity in hia area. Specific mention was made of burials with
complete pottery vessels and ornamenis. A sample of prehistoric pottery
was alsc shown to the local inhabitants. It cannot be too strongly
emphasised that the survey area was contiguous with the mite of Ban
Chiang, centre of looting for the whole Sakon Makhon Basin. Once that site
was ransacked, groups of protessional lootera fanned out to locate new
sources of prehistoric artefacts. This asarch has been intense since the
early 1870'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, parias of the
ares were surveyed by teama on toot. It = intended to return over the
years and undertake jurther such intensive fool survey3s. put it = fell
appropriate at this jncture, to consider the settlement distribution seen in
fig 8-1 in the expectation that fturther work will not radically alter the site
distribution as currently known.

This site diatribution is approached from two pointa of view. The
tirat supposes that sites are not located in relation to any particular
environmental variables (the nul hypothesis). The second begins with the
hypothesis that the sitea are randomly disiributed relative to each ather.
it ims noted., that the guestion of sile size has already been considered,
and it has been shown that the distribution tor prehiastoric settlements is
not tiered or multimodal (Kijngam, Higham and Wiriyaromp 1880). The same
authors alss considered the location of sites relative to soils, water
sources and sititude, and concluded that there was a significant adhesion
between location and socils of the low terrace adjacent to streama and in
particular, stream confluences. The present study differs from the earlier
one in the manner whereby the scil data were computed. In the earlier
atudy, a rectangular area 3 by 3 km in extent and centred on the site
wa= taken, and the frequency of occurrence for ditferent major soil types.
estimated. The same procedure was undertaken for points selected at
random, and the soil frequencies were then compared. The present
snalysis began by drawing cwoles with radii of one and three km centred
on each site. and repeating the procedure for the same number of
randomly selected locations. Two sites just oulside the survey area WEre
also included in the subsequent analysis: Ban Chiang and Ban Phak Top.
The radii were :ﬂl.unl_ld in the light of Chisholm’s (1988) finding that the
most intense utilization of a village territory occurs within one km of the
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Upper Songhkram wvailey settiement patterns

with ncreasing distance. The precise area of each aoil type was then
caloulaled by using a digitiser on the 1:100,000 scale soil maps ot 1ine
region. Th'l scils in question are as follows: type 2 belongs fo the
Phimal, Chiang Mai, Si Songkhram and Chai Mai/ Ratchaburi groups. Theae
are found on the flood plan and valley flat, and while suited to rice
gultivation, are prone to flooding. Type 3 belongs lo the RAoi Et and Phen
types. These are low terrace soils moderately suited to rice cultivation.
but with attendant problems of shallowness, stoniness, salinity, low fertility
or unfavourable texture. Type 4 are the Ubon and Roi Et sandy wvariant
soils which are poorly suited to rice due to combinations of the problema
which afflict type 3 =oils. Type 5 comprises Khorat, Phon Pisai, Sakon and
Mam 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
g-1. Table 8-2 provides the mean and coefficient of variation for each soil
area.
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JPPer Songhkram ‘valley settlement patterns

TABLE 8-2

The Upper Songhkram ares: The areas of different soil types within a
ditterent series ot radii trom prehiatoric sites and randomly chosen

- pPomts.
Core Area Per ipheral Area
site r andam ai te r andam
Mean oV Mean Y  Mean o Mean v
Soil 2 14.0  2.17 3.4 2.9 148.4 1.6  85.4 2.7
3 245.7 0.24 8.4 0.7 1588.7 0.2 1089.0 0.5
A 2.2 3.8 2.1 3.7 5.8 4.4 24.7 3.0
5 48.5 1.10 113.4 0.83 53r.5 0.8 poa.T 0.8
H.T. 3.3 3.83 18.8 2.5 152.8 1.7 148.1 1.3
Lake 0.2 5.8 0.0 28 9898 2.1 218.8 2.1
Weighted Area
Site Random
mean OV mean OV
Sail 2 83.5 1.7 25.2 2.7
3 1152.8 0.2 TEd4 .2 0.5
'] B.4 3.5 16.4 2.9
5 343.0 0.8 BEQ. 8 0.8
H.T. 1.4 1.7 103.8 1.4
Lake 48.8 2.1  153.6 2.2

The abbreviationa in the above table are as followa: CV = Coeflicient of

Variation. H.T. = High Terrace soils

The guestion of site location was lp_prmnhud !1 two ways. The
firat applied a stepwise 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 sgil figures. Initially, only the
soil tigures for the circles with a radius of one km were used. This ia
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 soila in the core area weighted by a ftactor of three (“the

weighted area”). .
The resulta of the stepwise discriminant funclion snalyses revesl that
one wvariable alone, the area of low terrace soil, = suthicient to

discriminate the prehistoric sites from randomly selected points. iIn the

- 583 =



Upper Songhkram Valley settlement patterns

case of the one km radi., the area under low terrace soils llur!.u
successfully identities 80% of the prehistorio sites. The statistioal analysis
identified T4% of the sites correctly on the basis ot the amount ol low
terrace socil available in the peripheral area, and 77% on the basis of this
soil type in the weighted area. The same resulis were obtained from the
Mann Whitney test. In all three cases. the differencea on the basis of soil
type three is highly signiticant (fig 8-2).

There are alsc 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 concluded that prehistoric sites
were loocated 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 (ftig 9-2). It is a
characteriatic ot many sites that they were located on knolls or tongues
of slightly elevated middle terrace soil, probably fto avoid the
inconvenience of tlooding. These tracts are surrounded by low terraces.
Thus over hall the core catohment at Ban Tong comprises middle terrace
so0il. Yet it commands an extensive area of low terrace. A similar
situation is found in the remaining apparently anomalous sites.

Chantaratiyakarn has considered the relationship between site size
and site catchment for the Middle Chi survey area, and applied Steponaitis’s
(1881) model which relates catchment productivity and site area to the
results. The basic assumptions in her work are concerned with the
productivity of rioe cultivation, and the annual average mndividual
requirements oer amnum  Her figures for both are derived from Hanks's

(1872) conaideration of ditterent methods u-'l'_ cultivation, and are set out n
Table 3-T.

TABLE 8-3

The Yields of Rice under different methods of Cultivation

Mode of Cultivation Yield
{kg/ha)
n cases average r ange
Shifting I_:Illlti'hl‘lllﬁll . B 1448.4 TaA1.0-2227 .4
Broadcast u'_lg ] 1333.48 T80 .4—-4843.8
Tranaplant ing T Z2188.3 AB4 . 0—4B43 .6

Hanks (oo.o/f) haa also concluded that the
capifs rice consumption is 178 kg/year (.48 kg/day) SR N SNE

Some contirmation for theae figures, as well as a note of caution,

has been provided by Geddes (1g978). . .
cultivation among the Blue Meg by In his consideration of rice

» he tound considerable individual household
variation in the rice yield Per unit area. The Blue Meo also rely unn
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Upper Songhkram Valley settlement patterns

ppies for their cash ncome and use their profit

:“ ements by purchase. HNevertheless, the relationshipa betwean the
number of people in & community. the area oultivated and the ylelds lll"
interesting. In the itable below, the equivalent size of a prehistoric
gettlement is based on a figure ot 50 inhabitents to the ha and the
sotusl area of riceland to support the Meo population is extrapolated from
Geddes consumption figures.

TABLE 8-4

Production Figures, Population Levels and Areas under Rice
Cultivation for the Blue Meo (Melo Area).

n people Cultivated kg kg/ha kg' Area Equivalent
area (ha) vyield needed needed area preh. site
33 d.3 3TBB BT S840 B.8 2/3rds ha
a4 11.3 TABZ BB2 18020 25.56 2 ha
88 8.8 ABEE 8T8 1TE4D 28.1 2 ha
48 1.22 5088 4135 aB40 2.0 1 ha
207 12.56 29327 1708 27280 21.8 4 ha

' at a consumption rate of 180 kag/year
? at a density of 50 people/ha
Mow White (1882a) has suggested that Ban Chiang and related sites
were located in the mid-courses of tributary streams so as fo take

advantage of limited asasonal flooding. Enclaves of flooded low terrace
scil were ftavourable fto rice cultivation. and the distribution of sites

described above supports their close relationship with small, ftributary
sireama. There are exceptions however, in those sites which are found on

the flood plain of Lake Kumphawapi itself.
When we turn to site =mize and population, it is notable that the size

of sites as well as the favoured location described by Chantarativakarn in
the Middle Chi area very closely matches that identitied above. In her
snalysis, she found that the modern densities of population at Ban Chiang

and Ban Ma Di (Khon Kaen Province) were ¢ 40 and c 60 people/ha
She chose a figure of 50 people, which is very similar to that e

by Sanders ef a/ (1878) for a moderate denaily in their Mexican surve
il this figure is adopled here, then the prehistoric sites found in n:
survey area would have been occupied by between 40 and 500 people
The question is, was there sufficient land within a reasonable r;:ﬂu

of the site to sustain them? It we take the minimum figure provided h'
Hankas for broadcast rice ocultivation, then for 40 people, it would z
necessary to .provide 7180 kg of rice per annum, which wm;.n be obt st
from 9.8 ha. For sites covering four ha the ftigurea rise to 35 mnh oot
8.3 ha. In the case of the largest site, tor which it must bn'um r..! e
ihere are no dafs on its prehistoric extent, the figures are 88 gt
120.8 ha respectively. ko i
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upper Songhkram Valley sattiement patterns

recently provided

Mow these estimates musi be compared with thone )
. ‘that the average annual per—capila

sacDonald (1880) He olaimed
consumption = one ton (1018 kg) of rioe. Him other input ﬂgumismhz:;:lz
an eatimated site area for Ban Chiang of twenty ha. density from

tons of rice/ha.

occupation of 100 people per ha and production ‘of 1.5 _
at face valus, jndicate @ pupulltm-l'l of 2000

ut o
cDonald to propose

would have
in prehiatory.

tribute trom tributary Vv
the existance of chietdoma from & Very early period _ &
MacDonald's figures, however. are wrong. Ban Chiand probably

coverad no more than five ha at any phase in the prmininrin aSEgqueEncE.

: that
Again, one ton ot rice a year i a figure almost & tmes gnﬂtgr than
nolusions are rejected, what

provided by Hanks (arz. o MacDonald’s oo :
interences can be made on the basi of the present study? Two points
sre made. The first is that, when broad spectrum hunting and gathering as
well as stock raising are taken intd acocount, there was sutficient land m
the site catchments to provide for the level of population which has been
eatimated. Secondly, there i at present, no evidence for 8 hierarchic
prehistorio settlement distribution based on SiIe. Excavation may well
disclose the existence of a pimodal site distribution period in the Middle
Chi (Chantaratiyakarn below). Were a geniral place a3 identified in the Chi
Valley to be sought. {hen Ban Don Kaeo (tig 8-1 would be a logical

place to begin.
The eatablishment of at least a partial rim sequence for the Upper
Songkhram also hasd implications for the nterpretation ot the site
During that campaign,

distribution identified during the initial site SUrvey-:
each prehistoric aite was searched for a sample of rm and body sherds.

cince 3o little wa3 then known of the changes in poltery atyles with time,

it proved impoasible in the initial report, to distinguish changes in
ime. Such changes were the easence of Sanders

nmmﬁn‘[' p.l.“'.ﬂ'l'ﬂ- with

ot al.’s reconsiruction of cultursl processss underlying the Formative and
Classic phases In the WValley of Mexico. The question may now be
rim stylea identitied on

considerad again N the light of the suUCCEasive
the basias of sxcavated material. The results of & re-examination of the
interesting. Apart from Hon Kao Moi, no other site

surface gollections are
teriatic EP (Ban Chiang Early Period) rims found there,

yielded the charac
although some sites were ascribed to the earlier phases ol the EP on the
pasia of body sherds (ftig 8-4). Clearly, the deeper the actual deposits

under the present ground surface. the lesser are the chances ot early
material reaching the attention of the site survey. As might be expected,

nearly all parallels between the surface collections and the daled rima
from excavated sites refer to LP (Ban Chiang Late Period] material.

Figure 8-5 showa the distribution of all sites which have yielded rima of
through excsvation, evidence for LP occupation. It is stressed that this
does not rule out the fulure recovery ot LP material from other

m:-nnuv-ted survey asites. The interesling point is the nunoer of amites
which document LP ococoupation, and their presence close to the present

dry season shore of Lake Kumphawapi. The implications of this point are

‘considered in more delail below.
At Ban Chiang, Ban Tong and Ban Ma Di. there was a lengthy period

of occupation spanning Early, Middle and Late periods. Clearly, factors
sncouraging early settlement were also sttractive during the LP. While

- 558§ -



Upper Son
ghkram vailey settlement patterns

(1982a) has suggested that papn Chian

sited in the middle courses gy

gentle. That ftlooding ._-,“u":':"“_ "‘f“_'nl- where flooding was relatively

jenses in the basal two m a¢ Ban 3 evidenced by the numerous flood

have noted that it was oft Ha Di. Older informanis at the village

‘Kumphawapi. Ban Na Dj e cut off by the rising level of Lake

m h Now ’“l.llt d

put several LP sites are located ed about 15 km from the lake shore,
t ditferentiaily | very much closer to it. It is also noted

tha Y large, moated sites j

d Kantarawichae in the Middle Chi. such as Ban Chiang
Hian &n awno . WEra lﬂnlhd

tempting t : on the margina of the Chi Flood Plain.
it s templing 1o seek in this settlemen

dina, a novel adapti t of areas prone to extensive
flooding adaptive agricultural "
jorm of & hypothesis, to strategy. This will be set out in the
asaarai: . 8ct as a foous for testing by future field

Wheatl

ey e x183) has recently reviewed the evidence for settlement of
e 2 well known reference ot the 3rd century AD Chinese
mismon 10 area, which noted that the indigenous inhabitants " Sow (or
plant) & one year (and) reap for fhree ”. This reference is sufficiently
close chronologically to the later prehistoric period in MNortheast Thailand
as lo be lﬂﬂgu_ﬂ relevant. Wheatley has suggested that the crop being
described was rice, and that the technique being described was ratooning.
This hurpl.-reu planting out rice of the rapidly growing “floating™ wvariely,
and taking advantage over successive seasons, of the plants’ annual
regeneration from the atem nodes.

It has been suggested that agriculiural intensification in Hortheast
Thailand at the time of the rise of chietdoms and ceniral places involved
the adoption of ploughing (Higham and Kijngam 1878). W thisa 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. Thia absence must be considered in the Llight of the
inoreasing body of evidence documenting MP and LP contact with the
Dong-Son culture. An alternative hypothesis, s that the growth of
chiefdoms in the Chi Flood Plain and the expansion of settlement even to
the margina of Lake Kumphawapi were underwritten bv the availability of mg
floating variety of rice. This did not require ploughing, but did
nevertheless open up extensive and hitherto unexploited floodlanda to

agriculture. . _

Such a hypothesia is open to testing. It would be sustained it
further excavation were to demonstrate that the other shoreline sites in
were initislly occupied with the beginning of

8 rulk
Hd:il.l.:n Tgue:'::.' thh.:.::u::urr*ﬂf large samples of rice itsell could throw
te hini Quies W use.

light n: 1:-: n:xiu:ﬂ:;i .f:.?um"‘ pattern may also be represented by

the commencement of intensive salt extragtion. Fig 8-3 shows the

concentration of small mounds found to the SEe) on e o P,

Excavation at one of them, Non Taeng Saeng, has revealed initial use

during the LP. The radiooarbon date for the bamal horizon ‘thers s 1880

e e The: cersiioe. Wilia dowinaied Spughunt: by oasres.
; BP correa ' bly used in salt extraction. alsa melude rice

plain industrial wares presuma teristic of Ban Muang Phruk and

4 pots charac
T:::: mpﬁﬂD:':ll:l;?P.Eu::Hltlnn at more of these mounds may well

veal ener mmen t of large scale salt working which, as in
::ﬂ =] - Eﬂt o :zm:‘":: Higham {1877), could have supplied an
oi Et es

9 and related early settlements were
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Upper Songhkram WValley settiement patterns

important exchange commodity.

As yel, no evidence has been advanced for the development of »
oentral place and by inference, a chiefdom in the Upper Songkhram ares
during prehistory to matoch those now known in the valley of the Chi
This may wvery well be illusory and again we muat turn to tuture 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 wasa
obviously a centre of importance during the later first millennium AD tgo
judge from the sems stones and inacription found there (Kijngam, Higham
and Wiriyaromp, 1880). The looal abbot has also described his recollection

of defensive banks there, though these were not observed during the =site
survey.

HEAREST MNEIGHBOUR AMALYSIS

The diatribution of sites may be considered not only relative to
l_mvirumniul variables, but also relative to each other. Such an enquiry
B concerned with the queation of space between settlements: are they
mutusily attracted, randomily dispersed, or significantly distant from each
other. Welch (1884) has applied Clark and Evans's R statistic to the
distibution of prehistoric settlement on the Mun Flood Plsin in his Phimai
Survey area, and found evidence for a slight degree of cluatering which i
significant at the 0.001 level of probability (R=0.88). The sguivalent wvalus
for the Kumphawapi survey area is 0.718, which indicates a greater degree
of atfinity between the location of prehistoric sites than in the Mun Valley.

Welch however, did not consider the boundary effect. As Ripley
(1881) has noted:

fhe s=ffect of ignoring Phese edge correclions is fo biss he lesl
so that! regulsrily will be delected spuriousfy. (Ripley 1981154).

The Kumphawapi data were therefore analysed using Donnelly’s
modification of Clark and Evana's R atatistic which takes into account the
area and perimeter of the area being atudied. Teating for significance uses
the formula

t = (d - M)/SE

— where d s the mean observed nearest neighbour distance, which
hazs expecied wvalue M and standard error SE on the sssumption of
randomneas. The wvalue of t ia 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 —8.81, which
is highly significant (P={0.001) and allows the conclusion that siteas are
closer to each other than would be expected under & random distribution
acroaas the landacape.

There are several possible reasons for this situation. One i that
they are localed on a broad slluvial tract surrounded by mid and high
terrace land unsuited to agriculture yet incorporated in the survey area.
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Upper Songhkram Wvalley settlement patterns

The affinities within the broad alluvial area are with the soils of the low
terrace. although many sites are, as in the Mun Valliey, situated on !lligl'_lli!ll’
elevated terrain probably to reduce the risk of flood damage. The sites
are also found by preference, along the courses of small sireams.

Probing further into the reasons for the significant nearest neighbour
statistic at this stage of enquiry is considered injudicious, because an
important prior assumption im site contemporaneity. As will be shown, we
cannot assume this. Indeed, it ia held that sites close to the present
edge of the lake were occupied late in the prehistoric sequence. We musi
therelore, deter to future research on thia point.
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FIGURE 8-1 The distribution ot all identitied prehistoric sites
in the Upper Songkram survey area. The site names are as follows
(with site =izes in bracketa):

A. Ban Chiang (& #4-5ha) B. Ban Om Kaeo C. Ban Tong D. Hon Khi
Khiing E. Ban That F. Ban Phak Top 50. Ban Don Kaeo 53. Mon Than
(150x100m) 54. Mon Siso Yai (140x70m) 58. Ban Phai 80. Non Ban Kao B2.
Ban Tum Tai 83. Hon Pa Khiuay (400x300m) 85. Ban Phan Don 66. Ban
Don Kaen 87. Ban Mon Tam Tisng 68. Ban Muang Phruk 89. Ban Kho Noi
78. Ban Phai Chan 78. Ban Don Kaen B5. Wat Hon Sawang BE. Ban MHon
Khok Kok (B00x500m) 88. Ban Lac Suan Khluay 89. Ban Yang (100x100m)
0. Ban Chit 82. Ban Don Kok (80x80m) 83. Ban HNa Di (150x120m) B4.
Ban Tan Dieo (100x100m) 95. Ban Hua Hong Yang 88. Ban Sanguai 87. Hon
Kao Moi (50x50m) 121. Ban Muang Pang 128. Wal Hon Sawang Samakkhi
(1000x200m) 130. Ban Ya (150x150m) 131. Ban Kho Tai (100x100m) 132. HNon
Ban Mad (200x200m) 133. Mon Ban Bua (100x100m) 135. Ban Suan Mon 138.
Ban Mak Ba (150x300m) 138. Ban Lao (200x200m) 140. Ban Chiang Wae 141
Mon Sung. Sites prefixed with a letter are those known prior to the
survey. MNumbers were allocated in the field and missing numbers refer to
historic rather then to prehistoric aites.
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presumed salt working sites (marked x).
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Map of the Upper Songkhram area showing the distribution of sites daling
to the equivalent of Ban Chiang Late Period
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The Middle Chi research programme. introduction

SECTION TWO
cHAaPTER TEHN

THE RESEARCH PROGRAMME N THE MIDDLE CHI VALLEY

AIMS AND METHODS
FPayom Chantaratiyakarn

The Middle Chi tieldwork was designed fto teat a model set oul by
Wgham (1972, 1877, which attempted to articulate the prehistoric
sequences in the Ban Chiang area and the Lower Chi and Lam Siao Yai
yalleys (fig 10-1). When his model wasa first proposed, excavations had
aken at Hon Hok Tha and in the three sitea ©
Tha Men) and Don Taphan (Higham
The firat site is located near a tributary of the Upper Chi River. The other
three lie near the Lower Chi, 140 km to the southeasnl. Ten years 830,
Bayard (1871) and Solheim (18B8) were arguing in favour of a very early
and indigenous development of bronze technology In Mortheast Thailand, an
srgument based on the radiocarbon
Khan, Mon Dua and Don Taphan are logated on the margin= of an axtensive
deposit of sall Limited excavations thare @n 1870 revealed that

ocooupation was probably underway as late a3 s500-0 BC.
Moticing that the Khorat Basin, of which the Chi Valley forma part,

leas rainfall than the adjacent Sakon Hakhon Basin
eated that oocupation of the extensive pleins of
the Mun and Chi came later than in the wetter valleys to the north.
Moreover, the development of iron technology and in partioular, the use of
the buftalo—drawn plough. tacilitated expansion into more arid areas by
opening them to wet rice gultivation in fixed tields.

Two subsequent excavations apparently asupported this simple
settlement/expansion model. The tirst was undertaken at Ban Chiang. a
cemetery and settlement site located in the Sakon Hakhon Basin, near the
Songkhram River. Following two long excavation programmes there in
1974 and 1975, Gorman and Charoenwongsa (18768) and Gorman (1878)
clsimed that the radiccarbon dates sustained Bayard's long ohronology for
prehiastoric settiement and bronze working in Northeast Thailand. The intial
mt bones and shellfish remans revealed that the first domestic water
’Im"n' as well as iron, appeared in phase four. The excavators dated
i particular phase fto between 1800 and 600 BC. Moreover., gravea
i :gm, to phases five and six contained red on buft painted ware and
ot slipped pottery. Red-painted pottery was tound in the earliesat
m.,:“tm" phase at Mon Dua in the Lam Siso Yai Valley (fig 10-1). This
e tion seemed to support the priority of settlement at Ban Chiang and

ted sites and relatively late expansion to the Chi Valley area.

been undert
Mon Dua (also known a3 Ban

receives signiticantly
(tig 10-2), Higham suggd
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The second excavation took place at Mon Chal (Rutnin 1878,
Charoenwongsa and Bayard, 1883). Thia site is located in the upper
reaches of the Chi. and covers approxmately 28 ha. Charoenwongsa's
excavations there revealed cultural stratigraphy about 5.5 m deep, which
was divided into six cultural levels. The pottery from one ol the four
dx4d m excavation squares has been analyaed by Rutnin (1878), and nine
radiocarbon determinations have been obtained, two ftrom the Thai MHational
Energy Authority and the rest from the radiccarbon dating laboratory of
D.5.LR., Wellington, Mew Zealand. The ftaunal remains have been studied and
published by Kijngam (1879).

Several results are of relevance to the present study. With the
exceplion ol a date of 18702160 BC ftor material from level B, the dates
reveal cccupation between c 350 BC and 100 AD. Level 8 was wirtually
slerile, excepl tor some scraps of animal bone. The basal cultural contexts
yielded the remains of iron slag and red-painted pottery. and the bones of
the water buifalo. In 1878, the evidence from Mon Chai supported the
model that settlement of the Chi siluvium came late in the prehistoric
sequence of Hortheast Thailand. The presence of red-painted pottery again
posed the possibility of derivation from expansive societies in the Sakon
Hakhon Basin.

it s necessary to pause at this juncture, and consider how
advances in the study of biological remains and environmental data also
sustained the model under review. The excavations at Ban Chiang yielded
abundant remaina of shelltish. These indicated that, prior to the presence
of water buffalo and iron, the site had access to clear-flowing =streama
and probably a permanent lake. The sile i3 located near the confluence
of three small sireams, where tlooding during the welt saeason
‘(May—Hovember) would have created marshy conditions suitable for rige
cultivation (White 1882). The microlauna included speciea adapted f{o
cleared terrain (the hare, [epus peguensis amall Indian civel, WWrerrfewls
mdics end mongoose. Merpesfes jsveamvcus)  Shelltish, fish and amall
mammals became rare with the arrival of the water bulfale, and Higham and
Kijngam (1878) have s=3een thia change as being consistent with the
development of ploughing in fixed field. Moreover, analyaes undertaken on
water buffalo third phalanges from Ban Chiang have
which may have developed due 1o traction—atress,
plough (Higham &7 af 1881).

Ban Chiang, like other siles in the Sakon Makhon Basin such as Ban
Phak Top. Hon Hong Chik, Hon Mok Tha and Don Klang. are located in the
middle courses of small fiributary streamas where there were enclaves of
low terrace soils surrounded by higher soila ol the middle ferrace. To
this day. rice is cultivated only in the former. Before the present
research programme began, the proposed development of ploughing was
dated to phase 4 at Ban Chiang (1800-800 BC)Y. Part of the model
envisaged expandsion of settlement aa a result of population pressure within
the circumscribed areas of low flerrace rice land situated along the
middle courses of tributary satreams and rivers.

The Chi Valley on the other hand, is a aubstantial river flanked bv a
broad flood-plan. Flooding would have presented dithioulties to the early
rice farmer, but not to the same degree if bunding and ploughing were
undertaken. Finally the latler technique s potentially much more
proeductive than wet swiddening and would have favoured permanent
settlement and riming =ocial complexity (see Goody 1976 and Higham 1884

revealed exostoses
such as pulling a
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for B juller analysis ot this point).

apart from the presence of iwo excavated and dated sites at each
nd of the T Valley, this region provides several other atiractions for the
jorisn. As has been mentioned, the Chi River is large. and flows
through @ low=-lying slluvium flood-plain. For part ot its course, the river
pas 8 NArTOW flood plain bounded by the elevated soils of the middle
where the middle terrace s some distance from the river
noOWEVET ¢ there ia a broader area prone to flooding. Behind this flu_nd
plain, the soils of the middle terrace are diasected by amall tributares
which are fringed by 320ils of the low terrace. Thus, there are areas very
oo i soil type and water regime. to those of the Sakon Hakhon Basin
near the broad flood plaina. The second interesting fact i3 that the
gakon Makhon Basin and the Chi Valley are directly linked by the valley of
the Pac River. This river has its heasdwaters in and arcound Lake
pumphawapi, and cuts through the belt ol uplanda which otherwise forms &

sarrier between the Iwo drainage basina of the Khorat Plateau.

It is slso necessary io observe that both the Mun and the Chi
valleys have revealed lo aerial photographs, numerous round, moaled sites
(willlams—Hunt 1850). Those In the Chi Valley include Muang Fa Daed.
kantarawichae, Ban Chiang Hian and Mon Dua itset? (tig 10-1). Although
Muang Fa Daed has never been excavaled, its surlace features include an
puter moat which encloses an area of 156 ha, and a considerable number of
arnately carved sems stones {Quaritch—Wales 1868, Subhadradis 1878).
Excavations at Kantarawichae have revesled a Buddhiat ordination hall.
mcluding & votive deposit comprising several silver plagues. These were
decorated with scenes which include representations of high—-status
individuala (Subhadradis 1878).

After reviewing the wvalley as a whole, il was decided to concentrate
on an area centred on the moated site ot Ban Chiang Hian. This area was
chosen becsuse it provides a diversity of environments, and was known to
nclude at least one moated site. It 3 autticiently ftar from Hon Dua and
Mon Chai to present its own prehistory yet judged close enough to provide
links in pottery styles. Finally, it i3 logated close to the junctions of
the Pao and Chi river systems.

After the fieldwork and much of the laboratory analysis had been
completed, MacDonald’'s (1880) goctoral dissertation became available. This
study involved a reconsideration of the resuits ol excavations at Hon Hok
Tha, and much ot it is concerned with the kMun and Chi wvalleya in
prehistory. It s necessary !o rEVew briefly his orincipal conclusions, and
ddle Chi tieldwork.

consider them in the light of the M

He began Oy outlining the characteriatics of chiefdoma and stales,
Following Wright (1677), he begas with the assumption tha: a chietdom is a
lociocultural sysiem with two levels of hierarchic decision making while a
slate contana at l=ast three. He then Tollaws Peebies and Xu= 19TT) n
“!Hng archaeclcgical evidence tor the exiatence of a przhistoric chiefdom
Particularly in mortuary data. and oconsiders the implicalicos for & small
and peripheral village represenied by Hon Mok Tha, of the development in
the general area of s chefdom and a atate. in ihe light ot his rejection
o certain Mon Mok Tha dates and application ol an analysis ol variance to

balance, MacDonald conciuded that the site revealed three major
;'h-lu:. The first, or Mon Nok Tha phase, he dated to 2000-1500- BC, the
“': Na Di phase to 1500-700 BC and 1'hu Don Kok Pho phase to T00-0 BC,

reader s referred 1o MacDonald’'s thesis for the delailed argumentsa

terrace-
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underlying his conclusions. These are thal chiefly soocieties existed in the
area of Non Mok Tha and Ban Chiang by 1500 BC, and that from 1000 BC,
the Hon Mok Tha ares came within the influencial orbit it an expanding
atate cenired somewhere in the southern hall of the Khorat Plateau. These
conclusions are radical and mnovative. The dala obtamed wn the Middie
Chi can to a certain extent, be used to teal them.

GEMERAL RESEARCH STRATEGY

The objective of this part of the Mortheas! Thai research programme,
m o oblamn archasologicsl dals agsinat which Higham's (187T) model may
be tested. Should such data nol sustiain the model, then another will need
formulation. The necessary data were obtamed in two related ways. The
firat was to survey the area selected to locate prehistoric sites, and the
second was te underlake a amall excavation with the limited objectives of
obtaining some insight into chronology and establish phases based on
pottery typology.

A number of serious problems were encountered, partioularly in the
planning and interpretation of the site survey. Some were overcome, but
others remain. The most pressing problem dufing the survey and in
preparing the preliminary repori, was time control. At that time, there had
been no excavation mn the ares, and theérefore there were no radiocarbon
dates and no potiery typology ordered chronologically. This inability fto
conirol the time factor meant that prehistoric sites were distinguished from
later ones by fiheir absence of stoneware of other clearly historic wares,
and then grouped together. Thia problem meant thal the prelimenary report
could only take the ftorm of a site list and locations, asasociated with
very limited conclusions (see Kijngam, Higham and Wiriyaromp 1880).

The second problem i3 concerned with the recognition of sites. The
Middle Chi Valley, in common with practically all areas with low terrace
soils in Mortheast Thailand, has been greatly moditied by the conatruction
of embanked rice fields. Thia involvea ftirst the clearance of natural
vegetation, and then the process of levelling and building the Llow
embankments themaeives. The banka retain rainwater in the fielda during
the growing season, though water is allowed to flow between fields since
atill, stagnant water is injrioua fo rice plants. This levelling procedure
could be wvery desatructive ot prehistoric asttlements, while flowmng water n
fields has the effect of laying down =il depoaita and thus covering sites.
Where & mound i3 sutficiently large to rule out levelling, it stands out like
an Eland surrounded by rice fields. Several such mounds were located
during the site survey, but these were oiften covered with probably wmnd
blown deposils, The qguestion s, whether these mounds are of natural
origin or result from bhuman occupation. In practice. such mounds were
carefully searched for artefaciual remains, with parficulsr astiention being
paid to any erosion gullies, cuttings or ploughed areas.

Hawving identified & site, either as an unoccupied mound or through
tinding pottery in the road cullings or well sections n & modern village,
one was faced with the problem of estimating its area. Small mounds wers
simply measured. Prehistoric occupation underlying modern villages
however, could not be bounded and therefore the estimation of area was
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d oul. In one case (aite 188) the site wam recognised only through
jhe discovery of poltery in a well section 2 m from the present surface
and NO site area could be estimated.

Wherever a sile was encountered, a collection of potsherds was made.
jn some malances. tor example Ban Kae Dam (site 174) and Ban Chiang
pian (site 162), road outtings revesled considerable smounis of pottery,
whereas the mound surface revesled hardly any (tig 10-3). In the
ghaence of any information on ceramic phases, collection involved

terence 1tor rims, bases and decorated body sherds. Other sites, for
gxample site 1B0. yielded only a few asmall pieces of pottery after even a
lengthy search. This material was coliected in the anticipation that in due
gourse, the eatablishment of a ceramic sequence would meke it possible to
estimate & dated phase or phases when the site was ocoupied. Thus when
Mon Mol (site 150) was located, the mound was severely eroded and much
pottery was found. At ihe time, its relationships with other sites and its
age were unknown, snd would remamn so until phasea firmly based on
changng pottery forms and iypes were established.

A particularly difficult problem, and one with no ready solution,
remaina that of man's recent mpact on the wvisibility of prehistoric sites.
Frobably the most imporiant s the effect of sccelerated alluviation
following forest clearance, and the re-working of the |andacape involved
in the creation of field embankments. The nature af prehistoric seitlement,
it any, on the type 2 soils of the Chi Flood Plan illustrates tha point
Mo sites hawve been |dentified yet, though site Me 188, which lies near the
edge of the flood plain, is covered by aboul 2 m of sterile soil.

The aurvey area also containa five guite substantial reservoirs, with
wreas of between B7.5 and 13828 ha. Theas were never aurveyed beafore
their completion and may well have drowned sites. All dams were built
over fiributary stream wvalleys. locations ftavowred m prehistory tor
setlilement.

The last major problem concerns the development of categoriea of
sife. In this part of Southeast Asia, wood sandsione and brick were the
principal building materials used in the past. There is no evidence for the
use of either brick or sandstone betore the Khmer or Dvaravat periods and
ndeed, the many poat holea found while excavating prehistoric settlements
demonstrate the wideapread use of wood. Unlike the consideration of
surface archaeology in Mesoamerica or Mesopotamia, no ftraces of
Siructures such as temple mounds survive. This situastion together with the
Present rarity of surface evidence for clearly specislised ndustrial sites,
lmits the: extent to which function can be determined without extenmive
Excavation.

Hot all these gquestions were satisfaclorily snawered. but some initial
Pfogress was made. The approach ilowards asite surveying was hampered
tl]' the lack of air phnhu pa well a8 time and fundsa. Heither of the twao
Obvious optiona was in fact chosen. These are firstly a total survey
"long the lines advocated and practiced by Senders & o/ (1878) in the
Valley of Mexico. The second was the adoption of a sampling strategy in

h transects or areas chosen at random were intensively surveyed. The
Broblem with the former wa=a that the available resources were nautticient.

B true that a wvery amall pari of the study erea could have been
Nlensively surveyed. That approach was underisken in 1870 by Higham in

valley of fhe Lam Siao Yai. The result was the discovery of a large
Moateg site mnd several salt working sites. bul also an immense periog ot

- 569 =



The Middie Cha research programme: sniroduction

time was spent n demonatrating the absence of prehistoric sites among
low terrace rice paddies, and nothing approaching & agttlement pattern
waa eatablished. The second allernative was discarded for all the reasona
sel out by Sanders of &/ (1878). Future fieldwork is planned, which will
begin with intensive surveys of the area, undertaken over a number of
years, :

As a practical alternative, the ares was covered on a village by
village basis. In praciice, this incorporated all the different environmental
typea recognised, from the large villages of the Chi Flood Plain to the
smaller hamlets of the arid and less hosapitable middle terrace. The
headman of each willage, or in his absence & village elder, was asked for
permiasion to survey the village and ita environs for evidence of
prehiatoric and early historic settlement. A sample of prehistoric sherds
was carmed to show local people. Invariably, a large crowd would gather
and by fthus increasing the survey team to include people with a
litetime's local knowledge, we were either tsken to sites or informed that
there were none in the village territory. This techniqgue was integrated
with a considerable amount of walking acrosa all recognised soil and
environmental types. The latter included the banks of the Chi River the
flood plain and both middie and low terraces. It could well be argued
that this approach would naturaily lead to the recovery only of sites
ywlding pottery. In fact sites with stone were also sought, but with no
SUuCcCcess.

This type of surveying lead to many sites being brought to our
attention which would not otherwise have been discovered. Thusa, one
informant took us to a site (no 185) where he had discovered some human
burials asscciated with whole potlery wvessels, A diligent search of the
rice fields yielded two crumbs of pottery each no more than a om across.
On numerous cocasions we were taken to sites setl in rice fields atretching
to the horizon. One old woman showed us a bronze axehead found
decades earlier during the digging of a well. In other cases, such as Ban
Kho Hoi (142) and Ban Kae Dam (174), the presence of a prehistoric site
was indicated immediately on arrival by the denasity ot sherds lying in the
road surface. It s freely acknowledged that an intensive site survey like
that undertaken in the Valley of Mexico would reveal turther sites. So too
could processes of erosion and perhaps, the application of such
techniques as intra-red air photography or survey by proton magnetometer.
For the present purpose, it is assumed that the prehistoric sites found
reflect the basic elements of former settlement patterns, and expected that

future discoveries are more likely to expand rather than radically modity
that identitied.

Having identitied a site, a8 form was filled in.

neceasary for its relocation. including the grid reterence and relationship
with local landmarks. In all cases where it was teasible, the site’s axes
were measured 3o as to allow an estimate of area. In the case ol Ban
Chiang Hian. the area within the moals was computed with a digitiser trom

a surveyed map (fig 10-4). Any area revealing siratigraphy was desacribed
and its depth. measured. At the same time, a sample of sherds was
collected. Since no knowledge was availa

| ble on the approximate dates of
pottery, preference was given to collecting rim sherds and those wilh
difterent types of surface decoration.

This contained entries
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consideration was given in the field, to the gquestion of ditterent
while

of site. Reference to the literature, and personal experience
lity of aeveral site

qurveying in the Kumphawapi area, suggested the posaib
types peing encountered. Bo Phan Khan in Roi Et Province and Mon Tasng
gaeng 0 Udorn Province (tig 10-1) have been interpreted as sites where
obtained by boiling brine. Non Nok Tha has peen deacribed DY
Gorman.

salt was

gayard (1884) as & cemetery while Ban Chiang was, according 1o

poth ® settlement and a cemetery. Although 13 area has never been
ded 5.5 ha. Hon

published. it is unlikely that its maximum extent exce®
pua and Muang Fa Daed on the other hand, are large enough to be Se€en
as regional gentres, a situation which 3 supported by the conatruction of
exlensive moats.
A further possible approach to the eaiablishment of site ftypes =
the eatimation of population on the basia of site size and density of
qurface pottery. This technique has been wused in Mexico, but I3
considered inappropriate for Mortheast Thailand. As ha3s peen mentioned.
deposition of aoil over abandoned asites distorts surface density counis.
Moreover certain mounds were clearly used tor salt extraction, 8 process
which involved the deposition of many broken sherds without actual
pocoupation. in consequence SIZe, location and ar

were the thres principle factors used in determining site types.
d phases based on pottery

The establishment ot a series of date
As has been shown by the

typology can only result from excavation.
problems of dating MHon Mok Tha by radiocarbon determinations, sucoess

depends in the recovery of charcoal from undisturbed asituationa (Higham.
168d4). Clear atratigraphy s also important in the analysia of provenanced
sherds, or other artefacts and biological remamns. As a means of
approaching the question of geramic typology and dating, a small (3x3 m)
teat aquare Wwas excavated at pan Chiang Hian (tig 10-4). A major
programme of excavation would be necessary Lo anawer more tundamental
cultural gquestions and It is hoped ihat this will be undertaken in due

course. Mo excuses are oftered for axcavating what Flannery (1876) would
gafore the excavation of the small square,

describe as a telephone booth.

no information of any sort was avalable tor the nature of the site's
stratigraphy, nor the depth of cultural material. As will be shown in
chapter 11, Ban Chiang Hian revesled a clear atratigraphy, some
provenanced charcoal and much pottery. This sample provides the basic

data for the consideration ot the model under review.
During the site SUrvVey. several sites were recovered in which pottery

was saeen eroding rom deep road guttings or erosion gullies. In two
wen to cut back the section to a width of 1

cases, the opportunity was 18

m into und@turbed deposils, and thereby acquire a stratitied sequence at
pottery. This was a useful exercias i that the cultural stratigraphy of the
Site WA ql-iﬂkl-}' _"E'U'ﬂ‘!l.ﬂd- 1t wWan mf‘lﬂ“l‘ at B-ll'l H.hﬂ- HHai I.'“].“l!--'-,.'-‘|I
becauss the base of the eroded sechion was reached at a depth of 1 m
and and the tiny (1x1 m) sqQuare continued down a further Em. Thia was
most unexpected, and working withn such a tiny BSpace wal Vvery difficult.
The resulta ot both gxcergmes are aet oul below.

SUMMARY
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FISURE 10-3 The Middle Chi Survey area. Sites are as tollows, with
approximate areas in brackets: 142, Ban Kho Moi (o 3.8ha.)143, Mon Chao
Pho (140xTOm) 144, Ban Kho Yami (o 3.3ha) 145, Mon Kok Heng (100xTOm)
148, Ban Hon Dua 14T, no name (100xTOm) 150, Mon Moi (100xTOm) 151, Ban
Hua Chang 160, Hon MHong Hu Moi (140x120m) 161, Ban Chiang Hian (38ha)
184, Ban Hin Tong 174, Ban Kae Dam (5.5ha +) 182, Hon Wail (150x150m) 183,
Ban Kwao Yai 186, Ban Lao MNoi 180, Ban Mong Saeng 184, Wat Pha Kung
Photisan 185, Mon Mong HMoi (BOx110m) 202, Ban Mak Yai 204, Mon Ban Lad
(300x180m) 205, Hon MHong Wae 208, Hon Wat 208, Mon Khi Thun 210, Hon Kho
(200x185m) M.B. These are the field numbers. Missing ones refer o
historic rather than prehistoric sitea,
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FIGURE 10-4

. the area excavated
Ban Chiang Hian: plan showing
(lhe contours are 1m below datum al the top of the mound)
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CHAPTER ELENWER

THE EXCAVATIONS AT BAN CHIAMG HIAM AND BAN KHO NOI
INTRODUCTION

Without information which can only be obtsined from excavation. the
signiticance of the site survey and the basic chronological framework of
Middle Chi prehistory would remain obscure. During the survey, iwo very
small excavations were undertaken at Ban Kho Noi and Non MNoi After its
completion, it was decided to undertake a 3x3 m excavation at Ban Chiang
Hisn. There are several reasons why this site was selected. It iz the
largest, and the only one to be surrounded by moats. As Flannery has
noted, it s not unusual to expect that the largest site will alac be among
the oldest (Flannery 1878). A deep, stratified sequence was olearly
apparent at the sile from an inspection of road cuttings.

Having surveyed the mound, a point near the highes!t part was chosen
and a small teat square. laid out. The same excavation technique which
had been developed at Ban Chiang and refined at Ban Na Di was employed.
Easentially, this divides each square into four quadrants and proceeds by
excavating according to the observed cultural stratigraphy. It is often
the case that such layers attasin a considerable depth and in consequence,
excavation within a layer proceeded in artificial “spita™. After the remowval
of each =spit, the surtace is scraped clean and scrutinised ftor signs ot
disturbance such &3 post holes, pita and grave cuits. These are then
assigned a number incorporating the level at which they were firat noted.
drawn on a site plan, photographed and excavated az a unit. Only afier
all such features are so ftreated i3 a turther spit removed. it is stressed,
that should a new layer be encountered within a spit, s surface is
jollowed and it begina with a new layer designation. Clear lensing within
apits or layers are also followed as discrete unita, though in pracice, thin
lenses are fugitive and difficult to remove with complete ntegrity.

The socils which are removed are always pasased fthrough a scoreen
with & mesh size of B mm. A refinement developed at Ban MHa Di was
applied at Ban Chiang Hian. This involved passing a quarter of all soils
through & screen with apertures 1 mm wide. This practice resulied in the
recovery of micro-organic remains including the bones of amall fish and
trogs.

All the material recovered at Ban Chiang Hian and Ban Kho HMHoi was
shipped to the Univeraity of Otago tfor analysis. Artefacts other than
potasherda were given an individual number and recorded as to their
provenance during excavation. The firat objective in the laboratory was
to identity artefacts mixed with potsherda, and which had been overlooked
during the excavation. Thia tme-conauming procedure was rewarded with
the discovery of several fragmenis of bronze casting moulds and pieces of
crucible. All artefacts were then available for detailed laboratory analysis.
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The excavalions at Ban Chiang Hian and Ban Kho Mo

THE STRATIGRAPHY OF BAM CHIAMG HIAM

The ..-u-n:l'lul'ﬂul}l'l reached the natural subatrate gi a depth of
s aximately B m. The :ltuhguphle_ sequence was very clear (lig 11-1),
und eleven major layers were recognised. These in turn included sand

concentrations ot ash or charcoal, pila and postholes and lowards
pottom of the aquare, inhumation graves. The layers recognised have
e following characteriatics.

The superficial layer (no 1) comprised compacted soil rich in humus
gnd the remaina of modern pottery. It merged with layer 2, in which the
goil Was darker and moister. Layer 3 had a lighter colour, and it was
soted that much of the pottery found comprised porcelsin and stoneware.
it was about 30 om deep. The next layer, no 4, was about the same
depth. Stoneware was rare, and glass beads with fragmenta of iron were
jound. Layer 5 saw an inorease in the amount of iron and bronze remains.
There were numerous pits and postholes, which ndicate an episode ol
probably |ate prehistoric occupation. The same may be said of layers 8
gnd T, which were particularly thick and rich in sand and charcosl lenses.
Layer 8 was more clayey in ftexture than those abowve it. It yvielded the
firal actual peces of bronze. Again, layers 9 and 10 were clayey and
interspersed with sand lenses. They were distinguished from each other
largely on the basis ot colour differences. The final layer retained the
sand lensing, but was also rather more frisble and damper than layer 10.

THE BURIALS

Layers & to M incorporated a series of inhumation burials, their
relative stratigraphical positions being seen in tig 1-1. The latest, burial
. was cut from layer 5 down into layer 6. Burial 2 was cut from layer 8
mia 7. It was tound about 35 cm below burial 1, and the cut reached a
depth of about B0 om. Only the edge of burial 3 was found in the
txcavated area and it yielded very little intormation. Burial 4 was tound
M & good state of preservation within layer 8. The body had been placed
on its back, with the hands parallel to the side. It was accompanied by
SBout 50 poorly preserved shell beads. Burisl 5 was only partiailly found
:::h the excavated area and again, yielded little information. The last
“:l was also found laid out on its back with the arms parallel to the

- Only the lower torsc and legs were located in the excavation
:‘:-:;{:. u:h- rest of the body being left in the west section. A white
acelet was found on the left wrist (tig 11-2)

TABLE 1i-1
Ban Chiang Hian: details of the burials

BURIAL MND. SEX AGE (Yrs) STATURE (am)

1 = adul t =
2 = adul t =
3 - - -
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The excavations at Ban Chiang Hian and Ban Kho Mol

F owver AD 168.0

= E

M over 40 =

THE RADIOCARBON CHROHOLOGY

The radiccarbon samples from Ban Chiang Hian and Ban Kho Hoi were
sclected, with one ill advised exception, trom tirmly provenanced Sources,
They were prepared in ithe Iaboratories of the University of Otago 1io
remove extraneous organic material and the adhering 20il matrix and were
then sent to the Institute of Muclear Sciences in Wellington, where the

charcoal waa acid washed to remove carbonates and processed. The
resulting dates are aet out in table M-2.

TABLE M=2

Ban Chiang Hian and Ban Kho Moi: the radiocsrbon dates

SITE HKNBER OCHTEXT DATE 2 S RANGE MID POINT
(5570 halt (Klein corrf.)
Life)
B BC BC

Ban Chiang HZ5373 Layer 11;

Hian hearth 80 om 2810 x180 1&T0-Ta0 11756
above aterile

BH MZS54T Layer 113

hearth in asme 2BTD = 6O 1020-640 a30
atfrat. poan. as
abowe

BOH MZ54T2 Layer 11;

acat tered in 2100 =180 410-215 AD 98
layer

BCH HZBATO Layer B
hear th 2430 £ 80 TRO—400 580

BCH HZHABE Layer a:
oharcoal concent. 2480 * 80 TAS—405 585

BCH HZ5488 Layer 5; :
from pit cut into 2230 % 80 410-180 285
layer B
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The excavations &t Ban l:hlung Hian and Ban Kho Noi

gan Kho Noi NZE133 Concent. in .3 2520 £ 70  @05-420 616

gan Kho Mol NZ5134 Concent.in .3 2540 * TO 810-430 620

P i

On the basia of the above dates, the following chronological
wamework 13 Proposed. It is noted that the inception of layer 5 is
pisced later than the date from that layer. This reflects the possibility

that the pit yielding the sample contsined charcosl uplifted from below
when the pit was cut.

TABLE 1-3

Ban Chiang Hian: suggested chronological sequence by layer

LAYER PROPOEED DATES
m 1200800 BC
8=10 B00-800 BC
B~ 8 800- 0 BC
5 0=500 AD

THE MATERIAL CULTURE

This section is concerned with all the artefacts found with the
Exceplion of the pottery.

BRONZE ARTEFACTS ANMD EVIDEMCE FOR BROMZE WORKING (tig 1N-2)

The incidence of bronze defritus per layer is set out n table 11-4.

! indicates that on the basis of actusl metal fragments, metallurgy was
Underisken from layer 8 onwards, with most of the activily concentrated in
'8yers & and 7. It was in these layers, thal the remains ol two bronze
iriefacts were found: 8 piece of bracelet and a fish hook. At firat sight,
! would sppesr that bronze working was not undertaken at Ban Chiang Hian
WG the mitial ocoupation there. This however, may be an
Over-simplitication. The lowest layers may not have incorporated the
Iﬂl"l'.l ares used tor broanze working during the early occupation,
“m’ﬂ'“el‘, when we turn to the provenance of the crugibles, ia noled
"hat one specimen from layer T1 bore metal siaining, while a second piece
rom layer 8, although not besring traces of metsl, does conlorm in shape,
I thkneas and fabric, with undoubled crucibles. Again however, the main
“""'-'mlrﬂmn ol crucible fragments is in layers B, T and B. There are
 specimens from layer 8, seven from layer 7 and three irom layer g
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'he excavations at Ban Chiang Hian and Ban Kho Mol

All have n common, bronze cofrosion adhering to the intenor surlacea and
a rich admixture of rice chati in the clay fabric. The thickness of these
apecimena ranges between 8.0 and 18.6 mm.

The remains of three clay moulda for bronze casling were also
tound, one i layer 7 and two in layer 6. These comprise an inner core
of very fine clay in which is found the negative of the object to be casl
The outer skin is made ot a coarser, tibre tempered clay. N i3 not
always poasible to ascertain the nature of the artefact to be oasi, but
one from layer B was clearly intended for casting a bell, and another was
tound in the form of a bracelet (fig 11-2)

TABLE 1-4

Ban Chiang Hian: the incidence of bronze fragmenis per layer

LAYER H FRAGMEMTS CATALOGUE MNOG

8 a 133, 134, 288.

T B 124, 120, 118, 110, 117, 108,
108, 108.

B 28 40, 54-8, 50-84, BB, TO, T2-3,
76-7, TH, AT-8, 891, 86, 101-4.
116.

5 2 40, AZ.

3 1 B.

IROM REMAINS

The distribution of iron fragmenis i3 sel out m table 1-5%5. There

are only four pieces in layer T, most specimens coming from layera 4-8
inclusive.

TABLE 11-%5

Ban Chiang Hian: the mcidence of iron per iayer

LAYER H FRAGVENTS CATALOGLE MUMBERS
T 4 111,113-4,121.
8 13 48-8,52,87,60.71.78.83,
BB ,92-3,88.
5 & 29,32,34,308,45.
4 5 14,18,21,26,27.
a 2 2.
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The excavations at Ban Chisng Hian and Ban Kho Hoi

BOME TOOLS (tig 1-2)

The four bone tools were found in layers B8 and 7. The single
specamen 0 layer 7 (cat. 118) was sharpened at both ends, and the
surtace i3 polished by use. It has a length of 32.7 mm. and breadth of
2.7 mm. The surviving part of a fragment from layer 8 (cal. 88) had been
sharpened. the length of the piece being 26.5 mm. The second specimen
{cat. 84) was broken at a point where there had been a circular perforation
through the shaft. Iis surviving portion is 78.4 mm in length and has a
sharpened end. The final bone implement (cat 82) i quite distinct,
probably being incomplete. It comprises the central shait ol a large
animal’s Umb bone which has been cut into from both sides, perhaps to
remove & blank for subsequent working.

BEADS: GLASS (ftig 1-2)

Two glass beads were located. The firast (cat. 10) was found in
layer 3/4, and is coloured 2.6B 6/8-5/68 ( ref. Munaell Book of Colour,
Macbeth, Baltimore). It has a length of 2.5 mm and a diameter of 3.45 mm.
The manutfacturing technigue involved its being broken off a tube of glasa
snd then reheated suifficiently to smooth the surface without aliering the
general shape. The =econd specimen waa tound m layer 4 and s
coloured SPB 3/8. It has a coylindrical shape, with a length of 50.25 mm.
and dismeter of 4.B7 mm. It was probably made by placing a blob of
molten glass around & rod and gently relling it. Both ends are flattened
in shape after remowval from the rod0

BEADS. SHELL

The remains of approximately 50 shell-disc beads were found in the
neck ares of burial 4. The diameler is approximately 10 mm, the central
perforation 3 mm and their thickness, between 2 and 5 mm. They were
found in an extremely fragile condition, and it i3 not at preseni posaible
lo mscertsin whether or not they defive from a marine or a local species.

MARBLE BRACELET (lig 11-2)

This white marble bracelet was found on the wrist of burial 6. It s
BL2 mm in height and has asiraight bul inward sloping sides which give it
the appearance of a ftruncated cone. The wider side (with a diameter of
8.5 mm) has s flat end which was cut 1o a square shape. The narrow
Side (the wrist end) is rounded and wvarnes markedly in thickness. The
ter of the bracelet is so small, that it must have been placed on the

PETson’s wriat when young.

ORGANIC REMAINS
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The excavations at Ban Chang Hian and Ban Kho Mol

This material comes from layer T. its phyaical appeEarance
resembles glass orystal but ita atratigraphic context would make the
prezence of glasa most unexpected. After melting a fragment. it was tound
to be lacquer sap, and probably derived from a dipterocarp tree.

CLAY ARTEFACTS

There are several categories of clay artefact from the site. The
tirat comprises pieces of broken potsherd which were converted by
abrasion into circular counters (fig 1-2). Four were found in layer 5 and
one n layer B. One of the commonest ceramic finda n the Ehorat Plateauw
pretuatoric mites is the pellet bow shot. This comprises a fired. rounded
ball of clay which in living memory, was used as a projectile to hunt amall
birds. One was found in layer 11, one in layer 8 and four in layer 4.
The diameters vary between 13.5 and 18.2 mm.

There are three enigmatic. carefully shaped pieces of fired oclay.
two from layer 1 (cata. 140 and 180) and one ftrom layer 10 (cal. 1368).
The first two were moulded into a circular disc and thenm fired. The one
complete apecimen has a diameter of 22.0 mm. The later tind from layer
10, is shaped into the form of & amall boat, and then red-slipped all over.
i s 32.3 mm. n length.

There is a clay spindle whorl from layer 5. It haa a diameter of 27
mm. It = not vhususl to find the remaina of clay pottera anvila o
Hortheast Thai sites, and Ban Chiang Hian s no exception. Two
fragmentary apecimens were found, one ftrom layer 7 (5F 181)., and the
second from layer 5 (cat. 41, ftig M-2). A further, and moat intriguing
clay arteftact, comprises poisherds made with circular perforations. The
details for those found at Ban Chiang Hian are set out in table 11-8.

TABLE 1-8

Ban Chiang Hian: the perforated sherds C(in mm)

LAYER CAT . Ho. DIA. OF THIOEHESS
PERFORAT 1O
T 105 11.0 15.0
B 7.5 ir.2
% T.2 16.6
21.56 17.2
14.0 5.0
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The excavations at Ban Chuang Hmaan and Ban Kha Hol

an Ha Di and

There Are no complete clay \ladies like thoae from B
i broken

gan chisnd, put ladles are represented at the site in the form O
nandle ragments. They are restricted to layers 7 and 10.

THE EXCAVATION OF BAN KHO HNOI (fig 11-3)

1880 site survey in the Middle Chi area. 2 amall 1x1
of Ban Kho Hai [(=ite no

depth of lﬂpruuun:tuly
art, reflecta the

puring the
SUre was excavated in the middle ol the site

expe

142, tig 1=3) The cultural stratigraphy reached &
4 m and was divided into three major layers. This in p
extreme ditficully of identitying layer changes i 50 amall an excavated

area. All  the artefacta described below Wwere found in layer 3 (the
[oweat). for casting

These include three fragments of clay mould, two
pracelets and one for casting a small, decorated bell. One of the
pracelets had an unusual shape, comprising & band of herring bone
decoration and two plain bands below it. The same layer alac yielded
jive pertorated polsherds, three complete clay pellets, the handle of 8
\adle and a piece of iron aslag. The principal, indeed only inference made
at present is that the material culture of this sile ia clearly closely

related to that of Ban Chiang Hian.
THE BIOLOGICAL REMAINS

ly identified all the faunal remains, and the

Amphan Kijngam has kind
on hia. conclusions. Conditiona for the

following rewview i3 based
preservation ol bone and shell at Ban Chiang Hian were excellent, although

lhe small excavation square limited the aample size and conclusions which
may be made. Early faunal reports from Mortheast Thailand were hampered
by the way in which samples were collected. At Hon Mok Tha, no screens
were used and therefore, only the bones of large species wWere recoverad.
Screens were used at Ban Chiang put they had a large mesh size (o 25
mm). The analysis of the bones therefore, identified those of relatively
small species, but missed the microfauna. At Ban Ma Di, the use of a
smaller screen size resulted in the recovery of the bones from small fish
and amphibians.
This same procedure was followed at Ban Chiang Hian, in that 25% of
ned through a mesh of only 1 mm breadth.

8ll excavated scils were scoree
As al Ban Ma Di, the bones of amall species were recovered (table 11-TF).
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TABLE 11-T7 Ban Chiang Hian: the faunal spectrum

Species Layer 11 10 8 8 T B8 &
Bibos ap. 11 1 2 1 2 1
Suba vy bubalis 1 1 1 1
Sus scrofs 1 2 2 3 4 71
Canis familiaris 1 1
Cervus wunicolor 1 1 1 1 1
Cervus eldf 2 1 2 3 1 2
Small deer 21 1 2 1 1
Small rat : LI 1
Crocodyius s/amensis 1
Soft shelled turtle 1 1

Turtle indet. B 335 18 15 8 4F
Water turtle 1

thanns sp. 1 1 2 4 2
Anabas ap. 1 2 31 1 1
Pangasidae 1 2 3
Bagr idae 4 8 T T 5 2
Pristolepis ap. 1 1 1
Clariidae 1 1 3 2
Cyprinidae 1

*this figure refers to carapace or plastron fragmenta identified. ALl other
figures refer to the number of individual animals represented.

The basic ftaunal spectrum has a number of mtereating points. In
the firast instance, although the fish bone came from only a quarter of the
excavated soil, it predominated numerically. This dominance =idd be even
more marked if, as at Ban HMa Di. their numbers were increased in
proportion to the area which was not tine-aareened, It B thereiore,
evident that fish were exploited to a considerable extent at Ban Chiang
Hian. Other aquatic species include the turtle and crocodile. A proportion
of the carapace fragmenis assigned to the general group “turtle indet.”
probably comes from an aguatic rather than terresatrisl apecies.

It would be unwise to draw too firm a set of conclusiona from
such a small sample. MHevertheless, it ia mtereating to note that the water
buftalo appeared for the ftirst time in layer 9, and was never GO,
This level dates to the period atter o 800 BC. It = becoming
increasingly clear, from the evidence of Mon Mok Tha, Ban Chiang, Ban
Tong and Ban Na Di, that the domestic water buttalo made its appearance
in Northeast Thailand during the firal millennium BC. The few dimensions
available for the water buffalo malch those deemed to be domesatic at Ban
Chiang. Cattle were present in all levels. Some cofreapond in =ize ta the
domestic wvariety recovered in greater numbers in Sakon Makhon Basin
sites. One cuneilorm from layer 11 however, falls within the range of size
for the wild gaur. Because it 13 very difficult to distinguish belween wild
and domestic catlle on the basis of fragmentary bone, sl specimens are
described as &bos sp. The same situation applies to pig remains, which
were found more commonly than the bones of cattle. A considerable
proportion of the pig bonea come from immature animals,

= 584 =
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wherever reliable samples have been obtained from Northeast Thal
deer play 8 prominant parl. Ban Chiang Hian is no exception. The
sambar deer and medwm sized Eld's deer are relatively common.
the muntjsk and pig deer are very similar in size, it has not been
y fto distinguish beiween them, and they are grouped together a3
Iﬂl deer - .

There Aare _l-l'l!-l.lﬂl'ﬂhni specimens fo detect any changes with time,
apart from the introduction of the water buffalo. The recurrent Mortheasi
Thai pattern of raising domestic cattle and pig. and collecting and fishing
m clearly represented at Ban Chiang Hian.

sites
|arge
gince

SUMMARY

There are few sites with which to compare the material culture and
biclogical remains from Ban Chiang Hian and in all cases, it is necessary
to rely on briet reporis or personal knowledge rather than detailed

,cations. The closest site is Mon Chai, and the others are Ban Chiang.
Ban Ha Di and Mon Mok Tha.

The mortuary ritual comprises extended inhumation. It s usual Wn
Mortheast Thailand to find complete potlery vesssis as grave goods, and
the limited exposure at Ban Chiang Han failed to reveal any. According
to the present inhabitants however, when the main road through the village
was conatructed. many burials with complete poitery veasels were disturbed.
Two burisls were found with jewellery, one having a necklace made of
shell-disc beads and the other. a bracelet made of marble. Although thers
are no precise typological parallels with the material trom Ban Ha Di, the
commoneat form of personal ornament there was the shell-disc bead, wiile
one burial waa associated with a bracelet made of marble. It = also worth
noting that in each case, the marble bracelet must have besn worn sinoe

chldhood.
it 13 not possibDie yet to
practice of bronze working In
more than sampling bias. It the
bronze, howewver, then it woul<
metallurgy in Mortheast Thailanos
"eatricted. Areas possessing the
Valley and the Phu Wiang region. .
The evidence for bronze working found in layers 8-8 comprises
d tragments of both the crucibles

ragments ot corroded metal. artefacts, an
™4 clay mouids. This assemblage belongd3 to the period o 500-0 BC.
™ closely plflll'ﬂ-ﬂ‘d at Hon Chai i term3a of the clay moulds and

Mtefacts Ma Di. there are are delailed similarities

: produced, and at Ban .

'“"mhl-g. probably dates fo the easrly years aof the firat millennium AD,
i is found in the Middle Chi fram & 200-400 BC. This closely

Paraliels 4 nce at Ban Ma Di and by nference. al Ban Chiang.
on is -I:-: ::::-.;p:':; lowest occupation layers at Men Chai and Mon
Dugg, the firat pressnce of iron and the

The el ation belween :
o tar h“‘i‘{gn:'a::r:. noled the Upper songkhram sites and at Mon

demonairate beyond reasonable doubt, the

the earlieat layers. This might reflect no
firat settlers were unaware haw to ocasi
present ‘he intriguing poasibility that
during the sgcond millennium BC was
knowledge mclude the Upper Songkhram
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The excavationa at Ban Chiang Hian and Ban Kho Mo

Chai. It is slso a feature of Ban Chiang Hian

There are also close similarities between the artefacts found during
the excavations and those known from earlier work. The bone point with a
circular perforation (cat. 84) for example, recurs at Ban Ha Di and Ban
Chiang. The clay peliet bow shot is ubiquitous. Poltsherds chipped to a
gcircular shape (the clay counters) are found at Ban Ha Di in levels 5-T,
The pertorated clay sherds are restricted at Ban Ha Di to levela 5-8,
Similar veasels with perforation have been interpreted by MNguyen Viel (1981)
in Vietnam as rice ateamera.

Blue glass beads are present in basal Mon Chai, Ban Ha Di level 4
and Ban Chiang during fthe Late Period (Gorman and Charoenwongsa's
phase 6). Indeed, the conjunction of "rice steamers™, clay moulds for
casting bells and bracelets, iron, the water buffalo, and chati-tempered
bronze working crucibles form a group which Higham has noted (1984),
linka the sites in the Chi and Upper Songkhram valleys towards the end of
the first millennium BC. While the pottery from the various sites displays
distinot regionality (see chapter 15 below), the material culture., economy
and mortuary rites in both areas reveal close similarities. similarities which
are particularly apparent during the period from approximately 500 BC.
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-

WEST SECTION

BAM CHIANG HIAM

ol

FIGURE 11-1

the atratigraphy ot the west section

Ban Chiang Hian
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FIGURE 11-2 Ban Chiang Hian: the material culture. A. bronze bracelet
L.7. B. Bronze tish hook L.7 C-D Clay moulds L6 E. fired clay L1 F.
fired clay L.10 G. bone point L.7 H-J bone points L.B K. clay counter L.B
L. clay counter L.4 M. clay pellet L.4 N. clay pellet L.3 O. glass bead
L. 3/4 P. glass bead L.3 Q. rice steamer L.T R. rice steamer L.B 5.

rice steamer L.4 T. clay anvil L.T U. oclay anvil L.5 V. marble bracelet
Buyrial 8. The acale is 1.2
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k. CLEY COUNTER B, CLATY sy £, [LAF w,
F. LAY FELLET €-1 "RICE ATERNERY

ALl FEOR LATEE TEREE, THE SELLE 18 1T

FIGURE 11-3

The material culture from Ban Kho Mol
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The pottery from Ban Chiang Hian and related sites
CHAPTER TWELWE

THE POTTERY FROM BAN CHIANG HIAN AND RELATED SITES

A basic element in Higham's model on the settlement of the Khorat
Basin, was an assumed similarity between the prehisioric potitery of Ban
Chiang during the later phases there, and the three siles excavated in Roi
Et Provinge. The poltery asasemblage from Ban Chiang Hian may certainly
be approached with this problem in mind, but there are two further issues
which are equally relevant. Bronson (1870), in his analysis of the material
trom the moated site of Chansen in the Central Plain of Thailand, noticed
that his phase 3 and 4 pottery was distinctive at a regional level., The
following phase & material however, was similar to that found over much of
the Lower Chao Phraya Valley. Bronson saw the localised distribution of
the former as indicative of a territorially small polity. The latter by
conirast, he identified with the establishment of the Dvaravatll state. This
ia an interesting poasibility. Applied to the Middle Chi, two questions are
apparent. The firat relates fo the degree to which Ban Chiang Hian
pottery was regionally distinotive, or presents close and consistent
similarities with that from other sites in the Chi Valley or indeed even
turther afield. Secondly, it ia important to establish it poasible, significant
changea in the Ban Chiang Hian pottery asassmblage with time.

During the site survey of the Middie Chi area, it became olear that
prehistoric pottery was quite ditferent to that already desoribed for MHon
Chai or the FRoi Et sites (Rutnin 1878, Higham 1877} It was therefore, not
possible to estimate the occupation phase or phases of the prehisforic
sites discovered.

The sample of provenanced poitery recovered while excavating Ban
Chiang Hian and the other two sitea in the survey area may, then, be
relevant in several ways. As has been shown by Sanders &f & (1878),
the basic ceramic sequence for a given region i helpful in esatimating the
date of occoupation of sites recovered during site surveys. Where the
same types ocour in different sites or regions, integration n terma of
chronology is made possible. More detailed studies incorporating for
example, minerslogiocal analyses of clays and tempers, naturally open up
avenues in determining inter—site or inter-regional relationships. Hodder
(1982) for example, has considered the mplicctions of pottery typology for
exchange and the identity of ethnic groups in contemporary Africa.

While the same potential exista in Horthesst Thailand aa in the Basin
of Mexico or the African Rift Valley, there is a notable tack of information.
The main objective of the present chapter then, ia 1o propose the basic
framework for the prehisloric ceramic sequence in the Middle Chi survey
area. The procedure began with the stratitied sample from Ban Chiang
Hian. The firat satep was to subdivide the sample into rima, bDeases,
shoulders snd body sherds. With the exception ol the last, all specimens
were labelled fo the site and appropriate layer. Since there were very
few olearly basal or shoulder pieces, moat attention was paid to the rims
and body sherds. The former were soried into groups based on size, form
and elements of decoration. These oriteria sre those proposed by Shepard
{(1858) and included a consideration of whether rima come from
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The pottery from Ban Chiang Hian and related sites

s with open of resatricled mouths, The presencs of a direct,
:‘1"'._1‘.,! or externally enlarged end as well aa l'-hlm'ﬁl'lfh‘}‘ of decorative
yles and sizes were also considered.

" Having established & seriea of form-groups, each specimen was
Studied at a ftresh break and a decision tsken on the main oharaoleristios

the fabrio. This procedure was underfaken with the aid of &
[uul-'F‘“"md’ binocular microscope. At this level of magnitication, it was

ble to recognise a variely ol materials used for tempering. In the
sartier material, the most abundant was grog, a name given to crushed clay.
quoh 88 polsherds, mixed with pottera clay prior to shaping the veasel.
come specimens included a mixture ol grog and chaff, while a third group
ncorporated chaff alone. It is olearly recognised that such groups are of
5 very general nature, and this reflects s considered decision. A detailed
gescription of clays and their non-plastic inclusions is & highly
specialised task requiring the preparation of thin sections and mineralogioal
jdentification. In the absence of such skills, it is considered preferable
sot to proceed beyond reasonable bounds in identitying different fabric
goups. For example, the temper category “laterite™ has been proposed by
payard (1977) on the basis of low powered microscopic analysis, yet it i3
nol possible to be sure that (aterile was present without more
sophisticated techniques. Again, "sand” has been suggested as a lemper
category despite the faot that sand is ususlly found naturslly in clays in
Mortheastern Thailand (Vincent pers. comm.). The presence of sand a3 a
temper additive would therefore, require a grain-size count and
demonatration of a valid bi-modal size distribution.

The broad groups of fabric based on femper inclusions were
incorporated with form, decoration snd size to determine the basic rim
types found at Ban Chiang Hian. In some cases, rims similar in form weare
jound fo have quite distinot fabrics, and they were therefore separated
into different types. In nearly all cases, the types were defined for rima
in which the junction of the rim with the body of the vessel has survived
intacl. Following the establishment of the basic iypes, all specimens
mitislly described as “indeterminate” were re—examined. With the added
experience of considering S0 many Specimens, many fragmentary rims could
with confidence be removed from the indeterminale category and assigned
o one of the established types.

Having obtasined s series of groups sorfed by rim and fabric, the
sssemblage as a whole was compared with the samples of rims from Mon
Chasi snd Mon Dus. The former site is located in the Upper Chi, about B0
km from Ban Chiang Hian. The latter is found in the Lam Siao Yai Valley,
sbout B0 km downstream from Ban Chiang Hian. It was =soon apparent that
sl sites had their own diatinctive types, but that some rims found at Ban
Chiang Hian were sfirikingly similar, both in form and fabric, to types whioh
were abundantly r'm“[ﬂ-ﬂ at sither Mon Chai or Mon Dua. Since the
detsiled analysis of Chi Valley prehistoric ceramics is in its infancy, a

i approach towards nomenclature was felt necessary. This
fecognises the regional nature pl traditiors which 3 evident when
COMparing the three assemblages, and leaves open the poasibility of
r.m thee 'l'rﬂi.m A% more material becomes available. The n"ﬂﬂ.w- in
I_. ‘|n||q“_ All rim typea whiah were both abundant and found within a
limiteg period of time at Ban Chisng Hian were g:-run a prefix "MC" and

8 number. The prefix stands for “Middle Chi", the area in which they
were firat identified. It was initislly decided to call them "Mshasarakham™
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The poitery from Ban Chiang Hian and related szites

TYPE BCH 2 (figs 12-¥, 12=2p-q. 12-da)

These specimens lack ihe rim-body nolion. They come from a
vesgel wilh an unreatricted mouth. Type BCH Za has a red pamied band
at the rim tip, and & row of red panted dols siluaied above (wo
horizontal red lines on the rim exterior. It is grog lempered. Types BCH
2b and Z¢ have eilher red slip or &8 red painted horizonial band, while
type BCH 2d iz plain and smoolhed.

TYPE BCH 3 (tig 12-1s)

There are two examples of thia rim type. It comea from & vessel
with a resiricted opening and rim wilh & marked mternal conocavily. The
tip ia red painted. aa s the internal rim-body junclion. The same grog
temper was used as in lypes MC 1-3 and BCH 2-3.

TYPE BCH 4 (lig 12-11)
Thia unique Iype has an oul-lurned rim angled al aboul B0 degreea
te the neck. The flat top of the rim and outer surface of the neck bear
red paint. Again, the clay is grog tempered.

TYPE BCH 5 (ligs 12-1u-v, 12-1aa)

Rim=z of ihis type come from a vessel with an enclosed mouth and
sharply ewveried rim. In sub type BCH 5a, the interior rim surface beara
red paint, but in 5b, (n = 1), only lhe lip iz painted, while the exierior
rim surface has wvertical cord-marked impreasions. The form of this vessel
closely resembles that for type WMC 2 above, except 1hat there i3 =&
sharper angle between the rim and the body. The grog temper s common
to each.

TYPE BCH B (fig 12-1x)
The aingle apecimen has the form of an open bowl with plain,
rounded rim tip. Bolh surfaces are amoothed, and the iemper comprises
fragments ol grog.

TYPE BCH T (fig 12-1y)

The 1iwo rima ascribed to lype BCH 7 are so samall, that the
rim—-body angle I diffioult to determine. They probably ocome from
veasels with an unreatricted mouth. The ends are plain and rounded. One
has red paint on the lip and a broad wvertical band on the interior suriace.
The other has red aslip on the exterior and rim tip only. Bolh are yrog
lempered.

TYFE BCH B8 fligs 12-1z, 12-3g

This iype comes from a vessel with a resiricted opening and simple,
rounded rim 1lip. The exterior surfsce on the rim from layer M iz red
slipped over smoothed, vertical cord-marking. The interior surface bears &
deep, red painled band.There are four similar rims from layer 8. These are
very amall fragments, but sufficient remaina to identify at least Ihe
presence of broad wertical red peinted bands. All apecimens are grog
tempered,

TYPE BCH 2 (fligs 12-2r, 12-3h)
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The pottery from Ban Chiang Hian and related sites

These two specimens are so similar, that they almost certainly come
wom the same veasel. They were found at the junction between layers 8
and 10. The rim comes from an unrestricted wvessel, and has a
pﬂnnmnld externsl beading. The surface of the sherd has been polished
and the interior of the rim, red-slipped. The clay was tempered with &
mixture of clay and rice chatf.

TYPE BCH 10 (tigs 12-31, 12-4q)

Thia type of rim incorporates those specimens with an enlarged
peaded end point, some element of red-painted decoration and grog
emper. Beyond these points of similarity, it must be stressed that the
shape o! the beading is very wvarisble, and that many rims are 8o
fragmentary, that the group as a whole almost certsinly incorporates
specimena from quite different pot forma. Consequently, this type has
iitle diagnosatic value in delining ceramic phases.

TYPE BCH 1 (fig 12-2t)
This is the only example of type M. It has a broad, probably
horizontal flange, but the angle with the body is unknown. The upper part
of the flange is red-slipped and polished, the lower s plasin. It = grog

fempered.

TYPE BCH 12 (tig 12-2u)

Thiz rim type comes from a vessel with unrestricted opening or very
slightly incurving rim. The rim ends are variable, some are rounded,
others have a beaded or slightly flattened top. Mot one specimen reveals
a rim-body junction. Surface finish is plain and smoothed. Three
specimens reveal smoothed over cord-marking. Six specimens were found
in layer 6, one in layer 8 and three in layer 10. Grog was used as a

iempering agent.

TYPE BCH 13 (tigs 12-2v, 12-5e, 12-8a)

This type resembles type BCH 12 in having a plain, rounded esnd to
the rim, and notable lack of decoration. HNo rim-body junctions survive.
We may be dealing with a tall, slightly everted rim of a vessel with a
restricted opening, or & straight walled form ressmbling a "flower-pot”™.
Grog is the predominant temper, though one specimen from layer T alaso

contained a slight admixture of chafl.

TYPE BCH 14 (tig 12-2w)
There is only one example of thia type. In the absance of a
fim-body junction, all that can be said is that the rim i slightly everted,
d has an outward facing bead at the tip. The upper surface of the

beading s red-slipped. It is grog tempered.

TYPE BCH 15 (fig 12-4b)
This rim lacks a shoulder junction. It is everted and has a alight
®xierior bead. The exterior surface has been vertioally cord-marked and

then smoothed, while the rim tip has been polished. The temper comprises
Fog.

gCcH TYPE 18 (fg 12=2%)
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The pottery from Ban Chisng Hian and related sites

is miasing N these two Specimens.
T R o s alight bead. The exterior i3

Hevertheleas, the rim in averted and has @&
ted with horizontal red on buft lines. The interior aurface of one has a

red-painted vertical band. Grog was applied as temper.

BCH TYPE 17 (tig 12-da)
One of (he seven specimens anoribed to type BCH 1T has a
r groove. Above this

surviving rim—body junction. it is marked by a clea

groove, the rim ja everted, plain, and ends with a round, direct tip. Below
the groove, there ia vertical cord-marking and evidence for a markedly
conatricted opening. The remaining six rims are fragmentary. All are grog

tempered.

BCH TYPE 1 (tig 12-30 )
The single specimen has a sharply angled rim=body junction. It is
plain snd smoothed on both interior and exterior surfaces, though the
former bears a row of impreasions which may be deliberate decoration. It

is grog tempered.

BCH TYPE 18 (fig 12=-3n)

One of the thres specimens ascribed to this type has a rim—body
junotion intact. The vesssl had a restricted opening and low, rounded rim.
Both surfaces are plain and smoothed, but the surviving part of the body
has vertical cord-marking up to & atraight line situated about 1 em. below
the rim-body junction. These rims are grog tempered.

BCH TYPE 20 (fig 12-dd)
The surviving section of rim slopes inward, and has a pronounced

external bead bearing red slip. It is grog tempered.

BCH TYPE 21 (tigs 12-3p, 12-de)

Only the terminal ends of these rims have been assigned to this
type. They are distinctive because they have a marked nternal and
axternal thickening, the flattened top of which ia red-painted in BCH 21a
and plain in BCH 21b. Again, they have grog temper. There are a tew
pieces of rioe chaff in the two 21b specimens.

BCH TYPE 22 (fig 12-3j)
The msingle specimen of this type has an everted rim, external
painted bead and a line of red, painted strokes along the [nner rim edge.
The fabric comprises rice chaff with small quantities of grog.

BCH TYPE 23 (lig 12-41)
There is one example of this type from layer 8. The fip has a
marked external bead and internal convexily. The exterior ia red-painted,
and the interior, smooth and plain. The fabric s grog tempered.

BCH TYPE 24 (lig 12-30)
This single specimen has a restricled opening and extarnally
thickened rim. The surface i3 worn, but the exterior at least, wa3
probably red-painted. It ia tempered with grog.

BCH TYPE 26 (tig 12-3q)
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rim-body junctions survive The .
. everted rim has a sligh
ornel thiokening snd flst end, which is red-painted. Both specimen are

’_ng llﬂp-r'd'

BCH TYPE 28 (tig 12-3r)
only the rim area has survived. It has a pronounced axternal

“‘*‘-"...T"h is red-painted at the tip, and is tempered with grod and
rige AT

BCH TYPE 2T (figs 12-4i, 12-5a, 12-5h, 12-50)

These ten specimens derive from vessels with & resatricted mouth.

he inverted neck supports a broad, down sloping rim. In type BCH 23a.
the surface of the rim has parallel ridges and is red-painted. BCH
73b has 8 plain rim, and in type 23c, the extreme outer edge of the rim

s impressed with notches.

BCH TYPE 2B (figa 12-5g, 12-5p)

Theae specimens have a conatricled neck and everied rim the
enlarged end of which has a slightly concave of CONVEX surface. Type
28 is plain  and smoothed all over. In type 28b, the end bears
red-painted decoration. The fabric is grog-tempered.

BCH TYPE 29 (fig 12-5b)
This single specimen has & oylindrical neck and sharply everted rim
terminating in a vertical bead. The eifect is to produce an internal ledge.
It is plain and amooth, and the temper comprisea rice chalf n assocoiation

with small amounits of grog.

BpCH TYPE 30 (fig 12-5d)
This type is represented by @& single specimen. [t has a restrioted
mouth, and simple, everted rim which forms a sharp angle with the body.

It is plain and smoothed, and the temper comprises grog.

BCH TYPE 31 (tig 12-50)
The twe examples from layer T have &8 restricted opening and a
smple externally beaded rim. The exterior is red-painted, and the interior

plain and burnished. It is grog tempered.

BCH TYPE 3 (fig 12-5)
This rim form is everted. with an expanded, red-painted end. The

labric however, is quite distinclive. comprising grog and chatf.

pCcH TYPE 33 (fig 12-5i)
tical shoulders and rims everted at

These two specimens have ver
!hu_m 80 degrees. The rim tips are impressed and the body in each case
“ impressed with vertical cord-marka. The fabric is grog tempered.

g 34 (tig 12=-6j)
g which is red-painted. The actual

There ia one example from

gCcH TYP

This type has an external swellin
P bears a series of parallel oblique strokes.

layuy B,

gcH TYPE 35 (fig 12-78)
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The ftorm of this type matohes that for one of the types from Ban

Tha Men. There is however, no evidence for red-painted decoration, and
the fabric incorporates grog.

BCH TYPE 38 (fig 12-8g)
This single specimen has a markedly restrioled opening. The exterior
part of the mouth is thickened to form & rim which was smoothed,

perhaps with a leal, to leave a series of irregular ridges. The temper
comprises rice chall.

BCH TYPE 3T E"ﬂ 12=Te)
Theae three specimens come from vessels with very large, beaded
fima. The finish ia plain and smoothed, with grog used as & temper.

BCH TYPE 238 (tig 12-7d)
There are no rim-body junctions for this type. The four rims have
an everted form and direct end. The interior surface was pamted with
parallel red sirokes. The femper comprises small guantities of grog. The

alay also contasina much sand which may be natural to the clay source or
added asm a temper.

BCH TYPE 38 (tig 12-Te)

This specimen has a reatricted mouth, plan sharply everted rim and
rice chaff temper.

BCH TYPE 40 (lig 12-Bo)

An everted rim with external bevel
jumotion survives. The top of the rim and
exterior amoothed and plain.

at the tip, but no shoulder
interior is red-slipped, the
The clay contasins much sand and little grog.

BCH TYPE 41 (fig 12-8d)

This type has a markedly resirioled opening and deep external
thickening. It was horizontally smoothed and grog tempered.

BCH TYPE 42 (tig 12-8e)
Ho rim-body junction survives. The remaining part of the rim is
everted, and has a slight exterior expansion. A band ot red paint covers
this bead on both internal and externsl surfaces. There is aslsc a single

horizental and single red-painted line with a dog-tooth pattern. It in grog
and chatf tempered.

BCH TYPE 43 (lig 12-8f)

The collar of this rim sherd is cylindrical, and the rim itsell is
externally beaded. The tip of the bead has a series of impressed nolches.
It ia grog tempered.

BCH TYPE A4 (fig 12-8g)
The shoulder—rim junction s missing in this one apecimen. The rim
itself ends with s slight swellng and groove, and ia plain on both

surfaces. It is tempered with grog. There s much sand which may have
been mixed with the clay as lemper.

BCH TYPE 45 (tig 12-8a)
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his .pr:.m"m':'“l: restricted opening and external thickening. The
qurfs 8 slip, but the interior is slipped and polished. The
et very little o sl
e contains Y grog and considerable amounts of sand.
BCH TYPE 48 (figs 12-Tp, 12-8b)
rima are slightly everted and terminate with a slight interior and
between a flattened top. One aspecimen retaing @

ponr e jnction, which indicates a vessel with a restricted opening. All
o glain and chalf tempered.
BCH TYPE AT (tigs 12-T), 12-Tq)
fhs type has an unrestricted opening, and everted rim. Both
faces Bre plain. Rice chafl was used as temper.

BCH TYPE 48 (tiga 12-Tk-l, 12=Tr)
The surviving fragments come from a afraight-sided vessel with a
im everted at an angle of about B80* to the body. The original form B
ginown.  All surfaces are plain, and the specimens are chaff tempered.
HOM CHAI CLASS 2 TYPE CC (fig 12-50)

There are nine fragmentary specimens of a rim which parallels Non
Mon Chai specimens contain

chei class 2 type ©C in form and fabric. The
gog snd chaff, those from Ban Chiang Hian have only grog- The rim is
the end of which is painted red.

weried, with & pronounced distal awelling

HOMN CHAI CLASS 1 TYPE A (fig 12-5m)
all the

Although wery fragmentary, these =ix specimens have
They have a sharply everted nim

hallmarks of Mon Chai class 1 type A.
bp with & rounded expansion at the tip snd one or two red-panted bands
on the inner surface. The fabfic containa grog and chaft.

NON DUA STYLE RMS (figs 12-6k, 12-Bh=i)

The rim forma described DY Higham (1977) for Non Dua were not
given numbers, and therefore it is not possible to refer to them
Wecifically. The shoulder and rim areas of the type being desocribed
(type "a") are markedly everted, the latter having a pronounced external
besd which lips over the tip to produce & deep ledge. The flat top of
™ rin is decorated, sither with parsilel stokes of red pant or in &
"*d-painted herring-bone pattern. The fabric incorporates grog and chaff.

THE POTTERY FROM BAN KHO NOI

_ This site | oximately 15 km west of Ban Chiang Hian.
21“15 the E::-l';: ::a:;:dﬂ::prmﬂ.f_ a section 1 m wide was oul back
% an exposed bank within the gentral pari of the willage. This bank
"vealag much pottery eroding. and it was migﬂdud to ascertain through
::h an exposure, the nature of the ceramic sequence and depth of
tura) buildup, The prediction of a 2 OF a m !-Hluyll:hf_ proved guile
“ﬂﬂ!. and it became Hm‘lm“# thin the oconfines of & finy

T g fto work wi
M Square as the oultural bl du

Cleg, p reached B total depth of & 8 m
- le of Flanner & "tel
¥, this "excavation™ s @ Prme examp Y elephone
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The pottery from Ban Chiang Hian and related sites

".a ch, and only the moat limited information was obtained. For
:}:lut:fi‘!l:ﬂp:?.tm ::nl 1r:m Ban Kho Hoi will be desoribed and compared
with those from Ban Chiang Hian.

The rims were even more fragmentary than those just described.
Indeed, not one specimen has an intact rim-body junction. Consequently,
this analysizs ia reatricted to the form of the surviving pieces, the

decoration and fabric. The same system of nomenclature was adopted aa
tor Ban Chiang Hian, with the following resultsa:

TYPE WMC 2/3
The characteriastic MC type 2 or 3 has a restricted opening and
everted, direct rim. There is much variety in the painted motifs used at
Ban Kho Moi, there are numerous specimens which match type MC 2/3, in

terms of shape, decoration and fabric, but none has a surviving rim—body
junction.

TYPE MC 4
Mot one rim—body junction survives for this group. though the

available specimens have the direct everted rim, plain finish and grog
temper characteristic of type MC 4 at Ban Chiang Hian.

Y

TYPE MIC 5

There are four wvery tragmentary specimens which are similar to MWC
Se¢ and =& at Ban Chiang Hian.

TYPE WMC 8
Level 3, apits & and 21 have each yielded one rim which, though
fragmentary, matches MC 8.
TYPE MC 8

There are three specimens, from ia

yer 3, spits 18, 23 and 27. All
are fragmentary, but clearly relate in form and tabric with C B,

TYPE ML ®
This wvery characteristic plain, chatt tempered ware ia found in the
upper 3 spits of layer 2. There are 33 specimens.

BCH RIM TYPES FOUND AT BAN KHO NOI

Moat of the remaining rim types
those assigned the BCH
evident in the fabrics

recognised at Ban Kho Moi match
prefixes described above. Parallels are also
identified. Details are 83 follows:

Ban Kho Moi layer

BCH type n
3, spit 3s 40 1
3, spit 39 2b 1
3., spits 37 & 38 41 T
3, Spits 38, 37 & 38 10 3
3, spits 35 & 38 21 2
3, spita 34 & 35 23 3
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AIMS WITH PARALLELS AT HON CHAI AND HOH DUA

alear parallels in

There are four rim types from Ban Kho Moi with
at Non Chai. The

jorm and fabric with specimens recovered in abundance
jirst I8 NC Clasa 1 type a. There are two examples from layer 3 spits
e and 32. The fabric includes grog and chaff. This type predominates at
| Non Chai. There is a single specimen very similar in form and
tgbrio 1o Won Chal Class 2 type aa. It probably had & aylindrical neck
gnd everted rim, with enlarged, flat red-painted end. The interior part of
the Tim has two parallel red-painted lines. Finally. Three further rims
nave close affinities with NC Type 2 class co. They have an averted rim,
ine tip ©of which expands upward and downward to form a pronounced
iedge. The exterior surface of the ledge is painted red in one of the
inree Ban Kho Moi specimens. The clay was tempered with grog and chati.
Finally, thare is one rim which is oclose to NC Class 2 type bb. it has a
proad external flange, and the recurrent grog and chaft temper. These
specimens were found in layer 3, apits 18 to 35. 8 \ocation which is in
accordance with our understanding of the chronology of both sites.
The same horizon, layer 3 spit 18, also yielded one rim which in
form and decoration, clearly matches thosa bearing parallel red-painted

linea found in phase 1 contexts at Hon Dua.
THE RIME FROM HON HO

Non Hoi is a small mound located in the upper reaches of the Kham
Fhu Stream (site 150, ftig 10-3). It haa been badly eroded by river
flooding, and in February 1§80, many gullies cut through the mound
revealed pottery In section, and human bone on the present ground
surface. Betfore further destruction occurred, il was decided to out back
one face 1 m wide on an exposed gully edge to obtain at least some
nformation on the site’s stratiorsphy. The cultural build-up was only &
15 m deep, and divisible into three layera. The poitery was badly
weathared. Many rima iacked surface finish altogether through erosion. At
the time of the fieldwork, the red panted pottery styles bore no
resemblance io any part of the known sequence in nearby Aol Et. nor did
the forms match those known from Mon Chal. it il however, now
possible to recognise close affinities with the samples from basal layers
at Ban Chiang Hian and pan Kho Hoi Theae parallels are reflected in the
Presence of type MC 2 or 3, and in particular, the aame geometric painted

molit comprising sets of parallel red lines (fig 12-8h).
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Ban Chiang Hian: illustrations of rim 1ypes

EER TEFES FEOR LAVER Sia-&) asd @ (@-r) (3CALE 1230
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pEInL L B & e,

FIGURE 12-3 Ban Chiang Hian: rim types trom layer 8 (a-n)
and layer B (o-r)

- 604 -



pow 0.1, Wie @b, Big-k1, smd ML-gi, {BCHLE 1Dk

pIm TiFEs FEOR LkrER IBis,
& Wiild b BCHES g BCEIT ORI = BOESNE R BENTI 9. ECha B RCHE &, MEhE
g mC claas ! ippw €€ | FCIR &, EChE 0, BCHe B, BCHE p,RCHE g, BOR1T

i A T

Hole; The LT b sapveRlian "AlETE 8 plaam tunieh. ard Blech srditelem red

pa AL iy oo .

FIGURE 12-4 Ban Chiang Mian: rim types from layera 10 (a,b.e.i)
a8 (c,d) B (g-k) and T (l-q)
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FIGURE 12-5 Ban Chiang Hian: rim typea from layer T
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Ban Chia :
ng Hian: llusirations of rm types
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FIGURE 12-6 Ban Chiang Hian: rim types from layer B
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Ban Chiang Hian: illustrations of rim types
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FIGURE 12-T Ban Chiang Hian: rim typea from layers 8 {a—1),
& (j-n), and 4 (o-r)



Ban Chiang Hian: illusirations of rim lypes
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FIGURE 12-8 Ban Chiang Hian: rim types from layer & (a~-b) and B (c-g)
and surfage finish types from layer 1 (i-3) and 10 (t-u) s, BCH 4§
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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 for the Upper and Lower Chi sites of Hon Chai and Hon
Dua. The first stage in the snalysis was to lay out the material by layer,
and extract the rims, shoulders, bases and specimens bearing appligues
ornament. This was followed by subdividing the resultant body sherds into
groups according to their surlace finish. Further subdivisions were then
made on ithe basis of thickness, decorative detail and fabric. Groups with
partioularly variable decoration, such as red—on-buff painted designa, were
ocapable of atill finer subdivision.

There was so much cord-marked and plain ware from Bsome 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 whioh to examine n detail. This involved selecting any specimen
which loocked unususl, to consider the broad characteristios af the iabric,
and to sample only 25% of the balance.

in placing sherds Into a temper category. it was decided to employ
only the mosat general coriteria. Indeed, only five groups resulted. Of
theas, grog predominaled. This comprises fragments of baked olay
probably derived irom ecrushed potshards. Specimens of thisa group often
included a few fragments of rice chafl. The second group, which I=
temporally restricted to the later levels, comprises apecimens tempered
with much rice chafl. A third group, also lale in the segquence, comprises
a thin white ware with no temper being wisible under a low-powered
binooular microscope. There are also groups in which clay was tempered
with weathered, rounded graina of sandstone, and in which the olay
incorporates sand which may or may not be deliberately added temper.

Aa with rima, it is clearly underatood ithat the peftrographia
examination of fabrics requires specialised skilla and that in fact, there
are certainly far more groups of ftabric 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 identitied type.
and it is hoped that these will be analysed in due ocourse.

As with the rima, T major layers were recognised. The assemblage
found in the basal one, layer 1, was dominated numerically by plain,
amoothed sherds with a grog tempered fabrio. The grog ocomprises
orushed olay, probably derived from potsherds, with the oocasional
presence of rice chatl. The most variable type of surface tinish comprises
sherds with red-on—-buil painted designa. These have been subdivided on
the basis of the painted motifs, but it should be remembersd that where
relatively large sherds have survived, more than one motif may be found
in combination. Thus, specimens ascribed to types 1 to 8 may well have
come from the same vessel, a situation supported by the presence of the
same grog tempered fabric found in all piecea. The principles underiying
the motifs employed, comprise combinations of parallel, red-panted straight
lines which, to judge from the tine atriations left by the surlace
amoothing, were vertically applied. Some however, were curvilinear and
others were wavy. It is clear that some areas of the wvesaels bore
croas—hatched panels, or bands where parallel lines were interspersed with
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od dots (the range of motifs is set out in figs 12-8 I-r, 12-0 8=w. dd).
gome sherds still besr the faint traces of cord-marking, though It =
Lsuslly the ocase that any impressions made by a cord-wrapped paddie
wet® subsequently erased by smoothing before the painted designa wers

led.
e Type 10 includes all sherds bearing all-over red slip or paint on the
erior surface only. There are some specimens within types -8 ., n
the red-painied designs give way to an expanse of red paini, again
suggesting that the characterialic vessels had large sreas of red paint of
sip, and & relatively smail panel of painted designs just below the ne ok
pody pmction. This situation is supported by the fabric, which B common
o types 1 to 10 inclusive. It is considered probable that body sherds
fslling mto types 1 to 10 correspond to rim types MC 2 and 3.

The remaining types fall into two groups. The first (types 13-16)
gomprise sherda bearing cord-marked impressions. There s some variation
o surface finish and thickness, but sil have s fabric in which grog i the
main tempering sgent. The second, type 18, includea all those sherda
which have a plain, smoothed outer surface and grog temper. These are
pumerically dominant.

The body sherds from layers 8 and 10 are very similar in finish and
fsbric, s well as in their frequency of occcurrence, with the layer N
pssemblage. Only four new flypes were encountered, and all were rare.
Type 1T (tig 12-81), ot which there are only weight aspecimens in level 10,
was first cord-marked and then painted with s combination of straight lines
and zig-zags. They were grog tempered. In the case of type 18 (fig
12-8u), the surfsce bears the impressions of a aarved paddie, and the
tabric includes some rice chati. Type 20 was also paddie mpreased, but
the fabric includes grog with a few fragmentis of rioe chaff.

in level 8, there i an apparently major change in the make-up of
body sherd iypes when compared with the three preceding levels. Types
10, the red-on-buff panted wares, are now rare. The paddie mpresaed
pottery (type 20) became much more abundant than in layer 8, and three
mew types sppeared. The next type includes sherds which were burnished
with single strokes probably to form a pattern. They are all grog
lempered, and on the surface, look very like the black burnished pottery
found in such quantities at Phimai (Solheim and Ayres 1878). As with the
System of nomenclature for rims, these will be referred to as “Phimai
Black™, Type 21 was first cord-marked and then burnished. Only four
*pecimens were found st Ban Chiang Hian, all from layer 8. Finally, type
2 is a plain ware containing much chaff temper. In considering the
.h“llllﬂ plain and nnl'd-l'l'l-l:l'k.d grog tempered material (typea 14 and 1'};
it in recognised that detailed pﬂ“ﬂﬂ'lﬁﬂ studies would very nrmhlr

to a considerable number of types based on different fabrics.

The-red-on buff painted types gontinued to decline in layer 7, and
:'.mnpnuu in layer 5. The paddle impressed ware (type 20) which

Came relatively popular in layer 8, remained so. The ware reminiscent of
“Ll'-u Black™, was found fairly trequently in layers B and 7. The latter
Dar yielded two specimens with amoothed-over surfaces to leave low
I-h‘l'ﬂ ridges. The surface was then painted with red bands. There are
hl":'_‘h pleces in layer 8 and one in layer 5. These are particularly

. because they olosely rasemble the aso-called “Rol Et™ ware =g

W at Mon Dua, snd dated by Higham (187TT) to the looal phase 2
T ADY, Three other new typea found in layer 7. Cne has 8 surface
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with parallel, red burnished lines (type 23 ftig 12-8t). The second
comprises thick sherds (7T-10mm thick) bearing smoothed cord-marking
subsequently painted with red bands (type 24, fig 12-8u). There is also a
red-slipped and polished ware. All were rare, the firat two being confined
to layer 7 and the last, recurring infrequently in layer 8.

Layer 8 itsel! contained a very high proportion of plain and cord
marked wares in which the fabric was grog tempered. Hine new typea
wers found, but all were rare. Type 26 is a thick ware with interior and
exterior surlsces being red-slipped and the fabric, tempered with grog
(figs 12-8co, 12-8x). There are ten specimens ascribed to type 27, which
was painted on the exterior surface with paraliel lines (fig 12-8y). Type
28, of which there are only ftwo sherds in the entire assemblage, has
amoothed over cord—-marking painted with s line of red ocircles itig 12-8z)
The 52 specimens aasigned to type 28 were pattern burnished as in type
21, but then panted with designs including red parallel lines (tig 12-8aa).
Type 30 is represented by one sherd: it was horizontally smoothed, and
then over-painted with a wverlical red band which began straight and
became wavy. The interior bore horizontsl burnished lines. The next lype
is particularly interesting. It comprises a thin (2.5-7.0 mm) matt white
ware devoid of any temper. While rare n layer 8, it became Very
abundant in layers 4 and 5. It also closely resembles the white ware 30
sharacteristic of phase three at NMon Dua, and will be deacribed as “Roi Et
thin white™. Type 31, found only in layer B, was lightly burnished over
the exterior surface. Finally, there is one moat intereating specimen, the
décoration of which precisely parallels the "Om Kaeo™ ware found in
sbundance at Ban Chiang Hian during phase 4, and al Ban HNa Di towards
the top of layer 7T and in layer 8 (fig 12-Bee). The potiery from layers
4 and 5 reveal a sharp break trom earlier traditions. Paddle impreased,
*Phimai Black™ and red-painted wares ceased being found, and their place
was taken by many new types in which fabrics tempered with rice chaft
peoame common. There are 13 new types in layer 5. In addition to the
thin, untempered white ware, sherds with a wvery similar finish were found
but they were distinguished by having a chatt temper. Thiza type (no 32)
was frequently found in levels 4 and 5. A new type ol plain ware (type
38) came to predominate in these levels, being characterised by a smooth,
matt surface snd a fabric containing much ochaft temper. Cord-marked
sherds were never as abundant as the plain ones but again, those with
chat! temper (type 40) were more abundant than those in which the fabric
was tempered with grog.

Apart from three numerous lypes, there are nine new ones in layer
§ and & further ten were identitied in layer 4, Type 33, of which there is
one sherd only in layer 5, was red-painted, but has the distinctively late
chati temper. Both surfaces of type 34 sherds were red-slipped and
polished, the temper comprising grog. Types 35 and 38 are cordmarked.
and respectively grog or chaff tempered. They are sel apart on the basis
of their great thickness (13.0-26.0 mm). Type 37 has a plain surface and
chat! temper, but again, attained considerable thickness (12.5-16.5 mm).
Four apecimens belong to type 38, which has & plain or posasibly formerly
inoised surtace, and s fabric containing inclusions of & rounded red atone.
These may ocome from laterite or a weathered sandstone. Type 41 was
cord-marked and then smoothed. The fabrio laocka temper. The one
specimen belonging fo type 42 has the same white fabric as Rol Et thin
white, but bears paddle impressions which match those found commonly at
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pus during phase three. Type 43 has a oord-marked and smoothed
Hﬂl:..nl and chaft tempered fabric, while type 44 has a similar finish, but
o t ad fabrio.
o0d e numerically dominant types found in layer 5 continued to be
el represented during the build-up of layer 4. There are altso ten
jrther 1 s which ocour only in the latter deposits. Type 46 again has
gord marked impressions, but the fabric contains much sand. Only detailed
W.ﬂiﬂ snalysis will show whether the sand was present naturally or
's a deliberate additive. Sand as well as some chalt was also present in
the fabric of type 48, the surface of which was cordmarked. The uulli!l‘r
specimen ol type AT haa two impressed lines, close inapection of which
“eveals very fine meshed impressions resembling a tine fabric. Types 48
and 49 ore made of clay contalning much sand. The former was incised
snd the latter, plain. There are three specimens of stoneware (type B50).
51-54 are sll decorated with red slip, and are distinguished on the
pasis of fabric. There is a solitary specimen ol each.

THE APPLIQUE DECORATION FROM BAN CHIANG HIAN

A wvery small proportion of the pottery sherds from Ban Chiang Hian
bore & band or atrip of applied clay. To judge from the larger and better
preserved pieces, this atrip was applied horizontally round the upper part
ol the vessel’s body. Such applique decoration was found on ocomplete
pots at Ban Na Di layers 8 to 8, and at Ban Chiang during Early Period d.

An important characteriatic of the applied bands s their variability
in terms of size, shape and manner of decoration. At all sites mentioned
sbove, they were modified by a range of techniques, including tinger
pinching, jabbing or impressing. Since one objective of the present
salysis in the establishment of successive typological phases, a review of
the ditferent type of applique decoration ia clearly desirable.

Appliqgue decoration from the basal layer at Ban Chiang Hian s

on plain, red-slipped and red-on-buif pasinted wares. On the basis
of the moulding, four groups are recognised. Type 1 im resfiricted to the
red-on-butl painted pottery, and comprises a raised ridge indented with
shallow, ovoid depreasions (lig 12-8gg). The second iype i found on
both plain and red slipped pottery. The spplique band was, it seems,
mpressed with a regular series of depressions trom a human finger, sinoe
" nearly sll cases, finger printa are still wisible (fig 12-10a). Type 3,
Which s found on red -slipped pottery only, was roised to a sharp ridge
mhnut sny impressions (fig 12-81f). The last type is found on only one
. ™en of thick, plain pottery and was raised to & point without any

her treatment (fig 12-10b). _
lypg YP® 2 applique, that with Ihe finger—tip impressions, is the only
vor found in layer 10 (fig 12-10e=f). It @ reastricted to one plain, five
ked and 11 sherds with rad-painted designs over a oord-marked
p.d__“""'" smoothed surface. is also found on seven shards of
Same ~buff ware trom level 9, and 29 cord-marked apsoimans from the
me layer (tig 12-100). In lesser frequencies, it was also applied to
n g PPed and plain sherds. There S7€ in addition, three types not found
lowest two layers. Type 5. found only on red-slipped and

g
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cord—marked sherds, is shallow and impreased with & sharp, broad

t. Types @, also restricted {0 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 surtace (fig 12-10p).

Layer 8 saw three new applique atyles, as well as examples of
types 4 and 8. The flormer, type 4, i found nnlymmupuuhnmnf
red-slipped ware, and was placed as & band ¢ 30 mm below the
rim—body pmmotion (fig 12-10j. Type B, which in jabbed at intervals with
a sharp implement, is found only on plain pottery. Type 8 is a departure
from earlier ones, n that an instrument was run gontinuously over the
band, and jabbed at intervals to ocreate a ridged surface (fig 12-10m).
This type i found on paddie impreased, 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 (tig 12-10n). The last type
i{nc 10) has a band raised about 4-5 mm from the sherd suriace, together
with jabbed impressions set at regular intervala about 2-3 mm apart. Only
one specimen was found (fig 12-100)

With layer T, any form of applique decoration became extremely rare.
n ftact, there sre only eight specimens. Types & and 8 are found on
plain ware, and types 7. 8 and 1 are found on paddie impreased sherds
(fig 12=10p). Type 1 has a broad (13.5 mm) band with human finger nail
mpreasions (fig 12-10q).

There are only five sherds from layer 6 which bear applique
ornamentation. One has been assigned lo type 8, but the remaining four
come from a new type (no 12, fig 12-10r-s8). It = partioularly large,
standing between 5.5-10 mm trom fthe sherd surface. The band was
placed in the angle formed at the rim— body junction. and has large oval
impreasions probably made with bare fingera. Finally, layer 4 contaned
six sherda with a plain, raised band assigned to type 4 (fig 12=101=u).
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COMNCLUSIONS
_ ol the mT aims of the analysis of pottery from Ban Chiang Hian
jo identify instances where types changed significantly. 1t such
ed to

changes were found, then the different groups could be assign

eramic ses. Such phases are seen as an essential part ot future

eldwork sirategies aimed at more sophisticated settlement pattern studies.
also necessary in reviewing with more confidence, the surtace

TheY are -
pottery gollected during the initial survey.
a common fault with earlier attempts at devising such phases in
mailsnd has been failure to appreciate what properly constitute ceramic
then lack of statistical rigour in assessing their relative

I!'Flﬂ!r and
qull“ni-r:. in this work, a type resulta from a consideration of form as
il a3 fabric. Having sorted the sample into such lypes, it is not
y those parts of a sequence which display the
to the

gfficult to select intuitivel
in order to add some objectivity

cleareat evidence of change.
establishment of such phases, the following steps were taken.
Firatly, the actual number of rim types in all layers was asubjected

ast out in fig 12-13. which

io & cluster analysis of cases. The results are
n efiect, represents the degree of similarity between the different level
msemblages. As may be 3seen, the program links layers 8, 10 and M

logether, as well as layers 7 and 8. The rims from layers 4 and 5 are
The actual values for the distance

inked at a rather low level only.
belween oases are set oult in table 12-1. The results of the cluster
e presence of three groups, which conform

malysis reveals the probabl
precisely with their known ahronological relationships.

TABLE 12-1

Ban Chiang Hian: the mean aguare contingenoy coetlicients
between layer assemblages

LAYER 1 10 8 8 T 8 5 4
RINE 0.38 0.53 0.80 0.44 0.55 0.786 0.56
BDY SHERDS 014 0.23 0.45 0.18 0.41 O0.74 0.33
BODY SHERDS
(less plain) 0.23 0.27 0.83 0.23 0.56 0.92 0.32
BDY SHEFDS
(less plain & 0.25 0.28 0.76 0.31 0.70 0.87 0.28
cordmarked)
n or ther into the possible presence of ceramic
o s e cluater analysis was applied to the

.“ .I &
"mpy, 2! Ban Chisng Hian, ﬂ;: ﬂd per layer. The results confirm the

for each type of bo
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distinctivensas of samples from layera 8-11, and 4=6. The samples from
layers 7 and B are slso very similar, but layer 8 appears more distant. It
should, however, be remembered that a oconmiderable proportion of body
sherds fall either into the plain or cord-marked categories (types 14 and
18). These sherds would surely be subjected to ftimer subdivision
deisiled minersiogiosl studies were undertaken. Il was therefore. decided
to snalyse the body sherda further by first removing the sample ot plain
ware, and secondly atter removing both the plasin and the cord-marked
wares.

Removal of the plain wares, a= expected, scoentuates the differences
between layers, the most inlense change lying between layers 8-0 and
layeras G-8. The same trend acoompanies the further removal of
cord-marked pottery, the difference between layers 5 and 8 now rising to
0.9T7 oul of & maximum of 1.00. That between layers 8 and 9 rises to 0.TE.
Thease differences are reflecled in the style and distribution of the
sppligue bands.

it & therefore, proposed that three sucoessive phases be
recogniaed. The firat includes the rim and body sherds which characteriae
layers 8-1. These are predominantly red-on-buff painted, red-slipped and
grog-tempered plain  wares, With phase 2 ([layers 8-8), carved
paddle—impreassed pottery and & new sel of rim forms are particularly
diagnosatic. With phase 3 (layera 4-5, chali tempered plain ware and thin
white poitery 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 Mon Dua. Towards the end of phase 2, the Ban
Chiang Hian assemblage ncluded a tew aspecimens with olear parallels at

Hon Chai, Hon Dus, Phimai and the Ban Chiang ares. 0 all cases, the dates
fall into the period &« 300 BC-—00 AD.
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Ban Chiang Hian: cluster diagrams for A. body finish and
B. rim ftypes per layer
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The Middle Chi area: tha asttlement pattern
CHAPTER THIRTEEH

THE MIDDLE CHI AREA: THE SETTLEMENT PATTERN

In their preliminary report on the Middle Chi site survey. Kijngam &f
ai. (1980) considered two main questions. The firat was concerned with
site size and the possibility of a site hierarchy. They subdivided the sites
into two broad groupsa: historic and prehistoric. The former was
distinguished by stoneware, and the latter by the presence of poltery
assumed to be of prehisteric origin. The excavations at Ban Chiang Hian,
and analysis of pottery from all three excavated asites has made it
possible to establish regional phases on the basis of pottery typology.

This chapter will conasider issues not covered in the earlier report.
Clearly the added knowledge gained from the excavations makes it
necessary 1o review the dating of individusl sites initislly labelled
prehistoric on the basis of field impressions only. The second is the
relationship between prehistoric sites and soil types. This will be
conaidered along rather different lines than earlier, while some attention will
be given to site territories.

At least thres ceramic phases have been identified on the basis of
the rima and body sherds from Ban Chisng Hian. All the surface
assemblagea recovered during the 1880 sitle survey have been compared
with the diagnostic specimens. The results are disappontng for anyone
wishing to ftrace changing prehistioric settlement patterns on the basia of
such surface ocollections. Thus in Mesoamerica, Sanders #f &l (1878) and
Blanton (1878) have dated siles by analysing potsherds recovered from
ground surveys, and used the information gained to trace the setilement
history of their regions. If this same approach were applied to the Middle
Chi area, results would bear little relation to reality. This situation = besati
lluatrated by referring to the distribution of Middle Chi phase | pottery In
surface collections. It will be recslled that this phase has very distinctive
grog—-tempered red-on—buft painted pottery. All thosme excavated sites
revealed this ware. At Ban Chiang Hian and Ban Kho Moi, it was tound
atratified over 5 m below the present ground surface. Thias situation was
not known when surtace collections were made. It is, theretore, interesating
to note that no phase | pottery was found in the surface collectiona at
gither site.

At Ban Chiang Hian, the diagnostic surface material almost entirely
comes from types which belong to the latest prehistoric phase. The same
situation was found for Ban Kho Moi. This is not surprising, in view of the
depth below the ground surtace of levels contaming the phase I pottery
sheards. The situation is different at HNon Moi, because the mound there had
been severely eroded by river action, and in any case ooocupation was
practically restricted to phase L Therefore, the surface collection, which
atood out during and after the survey for its unusual red-on=buit painiad
atyle with grog temper, almost exclusively comprises phase i| wares. Site
184 was also found in a severely eroded condition and it too yielded
amall fragments of red slipped ware as well as a whole veasel from a
looted grave. This material has atfinities with phase | pottery found at Ban
Chiang Hian.
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Ihe remaining sites olassified initislly as prehistoric remain in thes

fhe basis of s re-examination of the suriace collections. Yel-
from Mon MNoi and site 184, in no case could the pottery be ascribed
in gonfidence to sny phase other than the latest. The few diagnostio
jound are alsc invariably late in the prehistoric ssquence. Mo
e sherds bore applique bands. These were very rare in (he intest
toric material.
pré unoritical interpretation of the survey data gould lema to 1Ihe
n that the phase | sites tend to be found m Ihe tnibutary
yaiteys, and that later prehistoric settiement expanded into the margina of
\he Chi Flood Plain. Excavations at Ban Chiang Hian and Ban Kho Hoi
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 |
ation level.
without much more exoavation, it is not feasible to esatablish
shronological changes in prehistoric settlement patterns. There are
nowever, at least one and poasibly two sites along the tributary sireams
which do appear to have been cccupied only during phase | and it is most
unlikely that all the remaining sites were occupied at the same time.
gecause of this situation, it must be asked whaether turther analyses of site
jopation are justitied. Rather than terminate further disgussion, Some
sonsideration will be given to the location of prehistoric sites. This i3
undertaken in the knowledge that no conclusions on ghanges in settlement
patterns with time are yet possible. The following preliminary steps have
been taken to identify flactors which may have influenced the location of
prehistoric settlementa. In the tirst place, the Middle Chi area has & series
ol different types of seoil. These wvary considerably in their capacity for
rice oultivation. Soil types are taken trom the Thai =oil surveys of
Mshasarakham Province. Type 2 js suitable for rice, but prone to flooding.
in the Middle Chi this is the soil found on the Chi Flood Plain. Type 3 is
ihe soil of the low alluvial terrace. it has & high water table, low
permesbility, gentle slope and is suited to rice oultivation. 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 i= immediate access to reasonable soil for rice
cullivation. This situation reflects the advantages of flood protection.
Some insight nto prehiatoric seitlement preferences, would, therefore,
be obtained if it could be demonatrated that there was selection for a
particular moil or combination of soil types. Theretore, the area of ditferent
30l 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
oblained by using the digitiser facility of the University of Otago
aphy Department. The same technique was used to obtain
comparable dats for the same number of points chosen at random. The
latter points were selected by firat assigning sequential numbers to each
aguare in the standard 1:50,000 maps of Thailand, then choosing
umbers by random means and taking the centre of each aquare selected.
procedure differs from that used in the preliminary report of the =site
P ®Y. Firstly the precise values ot each soil type were calculated,
““hlr than estimated. Secondly, the data nnmpulug for circles centred on
h site rather than squares with an 8res of B8 km?.
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The Middle Chi area: the settlement patiern
TABLE 13-

The Different amounta of soil types within one
and three km radii of prehistoric sites

Area of soil type: 3 km radius Ares of soil type: 1 km radius

Soil Type
Site 2 3 Il 5 2 3 4 5
Mo.
142 1820,52 297.0 314.15
143 1T46.26 1081.18 7RG AT 28 .68
144 1TED. 0B 1068. 34 2B8.8T7 27 .48
145 11.18 17T88.03 1018.24 307 .04 .1
148 188518 1182.27 136.78 178.37
147 1427 .58 1388 .85 196.78 117.36
150 188117 23.20 1113.08 224.83 89.52
151 2032.08 785.34 251.80 B2.48
154 BBT.45 952.99 1008.90 128.28 @65.48 118.40
158 85.13 1TB8.45 843.85 201.22 22.93
158 211.11 1780.2T 828.05 235.25 78.80
180 257.73 1784.28 TT6.44 207.28 81.87
181 188.54 2003.08 B35.81 246.99 B87.18
182 1238.10 1427.85 183.48 B0.20 253.85
184 1477.78 1340.87 218.07 06 .08
174 2024.82 188.00 B16.52 252.90 61.25
182 3B7.88 1708.00 730.55 277.12 ar.oz2
183 362.28 1855.10 810.07 226.15 88.00
188 152.35 17TEB.88 886.20 180.82 133.33
104 A4B.B4 1840.57 540.22 281.80 22.35
185 53.80 2047.83 T7862.00 280.77 44.38
202 154281 1284 .52 255.57 58 .58
204 1643.08 1184 .37 2TA.TA 0. 41
205 1T88.TA 1038 .85 252.2T B1.88
208 1882.565 1204 .88 240.02 T4.13
208 1826.45 1200.88 244 .85 80.30
210 1853.73 1173.70 235.73 TB.42

mean 107.48 1578.85 F2A.TT 818.3T 2.23 226.48 23.22 B3.890

The following data record the percentage of soil typeas within the
osame radii for sguares chosen al §andom

13 28.88 1758.18 1042.58 28B.28 AT.BT

21 2185.72 502.58 158.12 314.15

25 108.82 2197.08 523.53 312.70 1.45

ad 280.55 2245.00 312.88 306.42 T.T3

85 404,57 185441 aT8.45 12.38 238.54 63.25
128 2700.37 107.81 18.25 314.15

151 2083.74 B881.34 62.35 314.15 '

181 1376.33 T8.B8 13T4.41 118.34 197 .81

184 1479.58 1347 .85 152.04 182. 11
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1200.39 1101.1p8 525h .80

174 224,34 75.38

201 :;:g-g: M.07  182.41 238.77 75 3a

221 . " 1200.38 231.91 82.24
231 2627- i 314,15

206 Eﬂﬁ!.'l? 1228.81 141.88 172.18
$28 1573. 61 phii 5. iAo
371 mm-m 125382 151.58 162.56
383 St 214.58 249,85 93.70 35.81 184.84
poe - 897.05 211.20 42.9
108 1584.42 84,89 1978.12 2717.30 36.76
42 933.58 1808.83 284.21  46.83 262.77 4.55

by 1470.93 1356.50 38.69 275.66
186 1248.11 1578.32 205. 44 108.71
93 631.33 1692.39 S03.71  42.30 182.27 79.58
§15 31.89 2005.714 190,40 280 .45 33.70
532 1337.12 1480.31 121.50 182.65
537 185915 86828 237.07 77.08
si0 128.38 21M2.37 586 .88 192.80 121.55
573 1562 .28 8.54 1226.80 21648 87.68

mean 410.80 1234.01 376.88 770.03 GS8.88 123.88 55.17 75.88
the tinal Line gives the soil distribution tor the entire survey area

B086.556  32075.84 A0zZ4. B4 18176.40

Hotle that i1t has not been possible to estimate the soil values for mite 180
due to the etfects of flooding by the Aeng reservoir

The radi of 1 and 3 km were chosen becauss it waa telt that the
most intensive agricultural activity betore wheeled transport would probably
have asccurred within 1 km of the settlement. while some activities. such as
Iudmg domestic stock as well as some rice cullivation ocould have
occurred at least up te 3 km distant.

The objective of taking ithe areas for different types ot soil within a
given radws of a mite, is to determine whether or not prehistoric
settlements exhibit preference for a particular 3ol of combwmation of aoil
types. Statistical analysm may be underiaken on the basm of the actual or
ransformed dats. It was decided fo subject the soill area date to a
stepwise discriminant function analysis using three ditferent soil tigures,
The first was amply the soil configuration 'th 1 km of the site centre.
The second was based on the Area of ditterent nﬂ-ﬂlli Wl.“'ll'l a region
between | and 3 km from the centre of the gite ("the peripheral area™),
Nd the |ast was the area weighted such that the value of scils within the
i"'l!'r 1 km circle was mul tipled by a factor of three {"the weighted area™).
The rationale for these figures les mn the assumplion thal prehistoric
Beople exploited the area closest to ther setilement more intensively than

Pheral ter )
Tne w;:: areas of soils, both for prehmtoric sites and random
Boins i 5 t in table 13-1. It is assumed mitially that sites do not
. set ou it thim @ 8oc. then the

Play preference for any particular soil. :
Wstribution of soils tor random and aciual sites should be similar. This



The Middle Chi area: the settlement pattern

hypothesis was tested by the spplication ot first & stepwise discriminant
function analysis and then & non-parametric Mann Whitney test. The
former analysis identitied one variable as being sufficient to di=orimina te
between squares and random pomts. It is the srea under soil type three,
and the preference of mites for this soil is so marked, that on iis banis,
the discriminant analysia correctly identitied 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 nul hypothesis was further oconsidered
with the Mann Whitney test. The observed ditterences for the soils 2, 4
snd 5 for the weighted data were not significant (P=0.05). There was
however, a significant difference for the soil type 3. It is most interesting
to find that scil types 2, 4 and 6 within a 1 km. radius are similar
between random and site areas, whereas for soll type 3, the ditference is
highly significant. This situation contrasts markedly with that for the outer
periphery, where noil distributions for sites and random points fail to
reveal significant differencesa.

it is therefore, concluded that prehiatoric 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
most abundant) are represented both for sites and random points. The
olustering of prehistoric sites conirasis markedly with the more acatiered
nature of the random distribution. Four prehistoric sites appear as
exceptions however. Site 1564 has much peripheral soil type 4. Ho. 182 =
near the edge of the Chi Flood Plain, and type 2 scila are common thera.
The remaining two siles were considered anomalous even n  the Tl .
Both have evidence for 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 for ocoupation, at least expressed as
concentrations of potsherdsa.

The basic assumption of asite territory analysia is that the
oharacteristica of the =oils within & given radus of a prehistoric sile
provides information relevant to assessing the economy of the inhabitants
{Higgs and Vita—Finzi 1872). It = however, important to consider each site
or group of sites on the basis of specifios rather than as a cenire simply
of different types of asoil with difterent capacitiea. It is a statistically
significant faoct that prehistoric sites in the Middle Chi are preferentially
located near soils of the low terrace. Such scils are today invariably
under cultivated rice. There are therefore, atrong gorema Ffscée grounds for
soncluding that rice agrioulture was a determinant in the choice of
settlement during prehistory. This is supported by the discovery of rice
chatf as a tempering material in prehiatoric pottery. The data, however, do
not disclose the method or methods of rice oultivation and these are of
considerable significance.

There are three principal techniguea of rice cultivation, each having
its own constrainta and potential. These have been summarised by Hanks
(1872). and are respectively shifting ocultivation, broadcasting and
transplanting. The firat entsila the clearance of natural vegetation and
oreation of temporary fields. Yields may be high initially, but scon decline.
Shifting cultivation involves little capital equipment., much labour n ground
clearance and variable yields as soil fertility declines. Broadcasting
requires land prone to flooding. Floodwaters introduce ftresh nutrientas to
the soil, so land can be used practically without any breaka. The soil is
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the settiement pattern

Lowghin
"""n"du?!:lhpg :ﬂh gﬂ;ﬂ'::u:;. ffowing. though field preparation by hoeing
e dﬂlfthg depends on Irlnfa :I:iu ‘:h S ey, Undertsken. Above el atse,
:f’.lru. watering. and which receive predictable, but not
Transplanting requires & nuraer
; Y from which rice seedlin are
"""ﬂ“:m::r F‘lf!ﬂﬂﬁ:' :thnr:rrp-red fields. A turther technique m!:i:h in
nke anaplsn =
H.d: o retein water, its fiow um.t:.? 1h'ﬂ}lvun the creation of banked

slosing culverts. ields being regulated by opening

This retention of rainw
ater in fixed fields rather
jan reliance on natural flooding, means that the rice fields can be

ded to cover any terrain whi :

Pioh receives sufficient raintal, oh includes water-retentive soils and

Banks  (t912) has shown that broadcasting today requires more
ibour input than swidden agriculture but less than transplanting. With
pach increase in labour input, per-area yields alsoc increase and their
veriability falls. Geertz (1863) has shown that cultivation in fixed fields
can sustain a much denaser population than either of the other techniques,
not least because the area under rice increases with terracing or bunding,
snd yields are usually heavier,

There is at present no evidence for or againal the practice of any
gne of these techniques in the Middle Chi area. It s however, poasible
thal some inlerences may be made on the basis of the location of
prehistoric  sitesa. The diatribution of willageas today, ocoveras several
different soil types. There is a network of sites on the former Chi Flood
Plain, where fields are proteoted from flooding by the Chi control banks.
Ssttlementa also found along the ftributary stream wvalleys, where the
jormerly flooded areas are now covered by & network of embanked paddy
fields. It is alasoc important to note, that modern settiement has extended
over the slightly elevated terrain between the main ftributary sitreams,
where bunded fields reliant on rainwater are necessary for rice cultivation
snd domestic water s supplied from wells.

It is clear that where agrioultural sites are located some distanoce
from riverine areas prone to regular flooding. then some form of water
control in fixed fields i probable. On the other hand, close proximity to
the ME“ of river wvalleys could have sustained either floodwater or
lixed field cultivation, or a combination of each. When we turn to the
Middie Chi settlement distribution, it = glear that the ftributary atream
valleys were chosen for locating sites. Sites were also found slong the
%outhern fringe of the Chi Flood Plain soils (type 2). This i the area
which van Lijere (1980) has described as t_hu classic back swamp terrain,
“hich would probably have experienced & gentle flood regime™. The
"bundant shelltish from the base of Ban Kho Moi, a site now remote from
U stream, do suggest the presence ol swampland nearby in prehistory.

Although the Chi River and its tributaries do not regularly f{lood,
there tor concluding that this is only a recent

are =molid grounds A
Uevelopment. Firstly, the Chi River i3 now e retasin water.
h“ﬁndly ﬂ;' wildﬂ::'uld greation of sembanked rice fields retains water in
fiel gy r.ih" than silowing it 1o flow downstream into the Chi. It s

%5ible that flooding of @ swollen Chi River would cause its tributaries to
-, back u“ u:':lﬂ i ?urn break their banka [(White 1882a).
T P : cr" Vvalley sites doea reveal & !H'I'Hﬂ'lnn for areas

Mine whether rice was proadcast of tranaplanted, or whether bunded

Near
LT
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fields were developed, it is held that the foous of attention should not be
solely on the raw data of soil distribution within a given radius, but rather
the area of land particularly prones to regular transgression by floodwater.
This area will clearly wvary with the depth and aspeot of the river's flood
plain. In the case of the survey area, it was probably very exiensive,
since the land adjacent to the river s broad and flat. For atreams with
s narrow belt of flatland however, the area was probably relatively
narrow. For example it & 100 m belt either side of a 1 km length of
stream were regularly available and used for rice cullivation then the
available ares would comprise 20 ha. The soils ol the remaining 204 ha
within 8 1 km radius of the site would not be relevant at least as far as
rice growing was conoerned, unleas of courss, the area under crops was
ncreased by bunding and field creation.

It it is assumed that & 20 ha is even approximately near the real
figure, what are the implications for the prehistorian? This very question
has recently been considered by MacDonald (1880), when reviewing Higham
and Kijngam's (1878) summary ot the Ban Chiang Hian taunal spectrum. He
assembled certain basic figures. The firat is, that prehistoric sitea  in
Thailand supported about 100 people per ha. The second oconcerna
individual food requirementa. He concluded that an individual reguires 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 ocoupation phase, covered approximately 20 ha.

These figures, if oorrect, suggest that early Ban Chiang had =
population of 2000 people, needing 2000 tons of rice a year, which could
be derived from the ocultivation of 1330 ha. Since the cultivable area
within & 1.5 km radius for Ban Chiang s calculated as only 28T ha by
MacDonald, there was either a serious food deficiency or Ban Chiang
received rice supplies under a tribute system from dependent asttlements.
Such is MacDonald’'s evidence for the existence of a chiefdom in Mortheast
Thailand by 1600 BC.

MacDonald gives no references for his figures, but there are several
grounds for suspecting their accuracy and in conseguence, the wvslidity of
his oconclusions. with reference fto rice vyields, Hanka (1872) has
summarised the available data for Southeast Asia, and s table
recaloulated into metric values, s as follows.

TABLE 13-2

The yields of rice per ha under different
methods of cultivation

Yield
Mode of Cultivation. (kg [ Ha)
BVET BgE range
Shitting 1448 .4 Td1.0= 22T2.4
Broadcasting 1333.8 TB0.4— AB43.6
Tranasplant ing 2188.3 494 .0— B43.8
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(4 ton = 1018 kg)

a——

The figures show very wide variation, and it is felt prudent to taske
jhe minimel figures when applying yields fo prehistoric oonlexts. Hanks
(1§72) has siso assembled dals which suggest that the average per—ocapits
sonsumption of rice in lowland Southeast Asia is about 1.1 b of rice @
%y (048 kg/day or 178 kg year). This figwe i only 17.6% of
usoDonalds unreferenced olsim for 1018 kg per yesr. MacDonald’s estimate
o1 100 people per ha is extremely high when compared with even present

y Horthesst Thai villages. Half that density, as argued for below, ia also
srobsbly on the generous side. Finally MacDoneld’s figure of 20 ha tor
carly Ban Chisng s very wide of the mark. In fact the maximum ares
which has yielded evidence for prehistorio occupation s approximately 5.5

Although such exercises tend to rely ss much on faith a3
t, it = considered necessary to examine the data available using
more reliable variables than those sdvanced in MacDonald’'s study. The
frst issue is, how many people could be sustamed by the product of &
ares under rice? Secondly, how many people under varying
techniques, would be needed lo cullivate such an area? The next
question, and one which ocannot al be present be anawered, is the size of
communities which could be sustsined by various available aress, types of
soil and technigues of cullivation. i we take the minimum yield from
proadcasting, 20 ha would yield 15800 kg of rice annually. Hanks (1872)
has further recorded that the average annual consumption of rice = 178
kg. Conseguently, the 20 ha area could sustain 88 people.

Of course, such figures sre only the mosi general appfoximations.
The faunal spectra of prehisioric sites m HMortheast Thailand reveal that
domestic stock were maintained, shellfish were collected and fish, trapped.
The figure of B8 people i3, however, an ntereating basis for some further
caloulations. On the basia of five to ten people per housshold, it would
suggest between eight and sixteen houseas in & village. The raw data
essembled by Hanks for labour input under broadcasting suggest that
between 35 and B0 man-days are required to cultivate 1 ha, For 20 ha
therelore, belween 700 and 1200 man-days would be necessary. Each of
30 pecple (assuming one fthird of the 88 people of a presumed village
communily worked in the fields) would therefore he commitied to up to 40
days agricultural work per Snoum.

At firat sight, thia seems 8 very low input. It must however, be
remembered that the figures assume the use ol a bultalo-drawn plough,
#d exclude any tme spent in making and maintaining agricultural
implements. Morsover, the figure should be set not against the whole
Year, bul rather sgsinst the part of the wet season spent in sgrioultural
tasks. During the periods of field preparation and harvest, and withaut the
tid of a plough, it is moat unlikely thal settlement of st under 100
eould cultivate as much as 20 ha.

Withou! more basic dats, we are clearly entering a position of
Sircular mrgument. This mcludes & realistic estimate of settlement size and
Population, and the methods used in cultivating rice. Mo 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 exoavation squares at Ban Chiang reveal a site
ares of 4-8 ha. The 14 measured wsites in the Middle Chi survey area
(excluding Ban Chiang Hian) covered between 0.7 and 6.4 ha, with an
average of 2.3 ha.

How many people could have lived in an area ol say, 2 ha 7
Modern Hortheastern Thai villages comprise fairly widely spaced stilt
houses, with lanes, rice stores and food trees taking up much space.
Estimates for Ban Chiang Hian and Ban MNa Di (Khon Kaen) reveal a figure of
. 15 households per ha, with a household having between five and ften
ococupanta.

The resultant population figures per ha are probably a little high,
given the comparative data from Ban Ha Di (Khon Kaen Provinoe) and Ban
Chiang. The former has a population of 800-1000 people in 23 ha (35-43
people per ha) and the latter, 4500 people in 75 ha (80 people per ha).
For the msake of argument, let us take a figure of 50 people per ha. This
is not too different from estimates made for rural Mexican settlemenis (see
Sanders #f 2/ 1878:39). Thess are as follows:

1. Light ococupation, 5-10 psople per ha

2. Light to moderate ocoocupation, 10-26 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 prehistorioc villages mn the Middie Chi
survey ares, then populations of beiween 35 and 270 people could have
been in guestion. Again, were rice a substantial part of their diet, between
17 and B2 ha would have been required. For the assumed population of
Ban Chiang Hian 449 has would have been neceasary (table 13-3)

TABLE 13-3
The relationship between rice consumption and population

n people rice consumption ha
par year (kg)# needed

Gmallest village 35 8370 8.0
Largest village 270 49140 82.0
Ban Chiang Hian 1850 354,000 448.0

#{Assuming an average consumption of 178 kg of rice per anmum
and yield of T80 kg/ha)
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I:I n" ‘:.:t ':;mht' where a settlement was oocupied fof several
gentur . the populstion would have fluctusted. The
figures produced above do emphasise a eritical tions
nead for area excava

gonotmions {0 “‘:‘ minimal figures of village size and population 8re
sything 00 y. then the settlements covering 0.7 to 5.0 ha in the

wrior fributary stream valleys could have produced sufficient rice for
qurvival from @ 200 m wide strip of flooded river flat never more than

4500 m from the bank closest to their settiement. The same is lrue
of small seitlemenis clusiering along the edge of the Chi Flood Plain.

This, however, introduces a further interesting question. Manly (in
kijpgam &/ al. 1880) has applied a broken stick model to the
settiement-size data collected in the Middle Chi ares, and has shown that
gsn Chiang Hian s significantly larger than the other sites discovered.
the area of this particular site s easily calculated as the land enclosed

the innermost moat. ©Of course, the phase when the moats were
gxcavated i3 not known. The site may well have grown to cover 30 ha
gver a lengthy prehistoric time span. If we assume that the 38 ha area
was occupied and the moals excavated during the Llater prehmtoric period,
whal inferences are possible for the social orgsnisation in question?

This problem can be approached in several ways, though all are at
ani, inferential. The first point is the purpose of the moata and
circular “reservoir™ {(see fig 10-4). Two are immediately apparent. The
moais may have besn for water storage, and the mounds of earth, or
*:amparis” may have been defensive. Only excavation will revesl whe ther
the latter have siructures necessary to hold in place a permanent
defensive wall. The gquestion of water ia particularly interesting. This = &
critical resource during the dry Season. It is inconceivable that a large
permanent  population could survive without adequate water storage
{acilities. At nearby Muang Fa Daed, the reservoir alone covered Bn Area
ol sbout 15 ha. The resarvoir and moats at Ban Chiang Hian when
combined cover 10 ha. I they were only 1 m deep, then a total ot about
100000 m® of earth would have been moved. If on average, a man shitted
2m* of & earth a day, and Iwo jurther people were required to move the
fill and simply dump it on the sdge of the moat, then it would take 500
well-fed adults equipped with iron {ools, 300 days simply to remove the
ssil to s depth of 1 m The tigure will vary of course, with different
eslimates for the amount of fill moved daily.

i the area within the moats was oocupied to the same density as
ihe modern villages referred to above, then Ban Chiang Hian would have
had about 1850 ocoupsnis. These would have needed a sustaning area
under ploughed, broadcast rioe fields of spproximately 450 ha (table 13-3).
These figures are only the crudest of eatimates, but they do hint at certain
possibilities which regquire intensive research to document properly. The
area of Ban Chiang Hian and extent of work involved in moat excavation,
suggest a type of settlement distingt from that of the smaller “villages”.
H the population levels and sustaining area under rice are even remotely
oorrect, then sites like Ban Chiang Hman could not have exiated n ihe
narrow confines of tributary stream valleys. and it must be asked if they
could have been viable even next o the Chi Flood Plain without a form ot

fribute or extremely intensive local rice cullivation.
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Clearly, the raw figures produced above rely on ocertain basic
assumplions. Thess are

1. A population of approximately 50 people per ha

2. Average rice consumplion of 178 kg per annum

3. Broadoast rice cultivation based on the use of the butislo-
drawn plough and iron tools.

4. Rice production of TBO kg/ha/year.

it 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 terrasin. The area needed to susiain the occupanta of
Ban Chiang Hian, estimated to be & 2000 people, was 450 ha permanently
under cultivation. This would have required a belt bordering the Chi Flood
Plain 400 m deep and about T km in length.

By altering basic assumplions, we derive ditterent figures. The
buffalo snd iron tools were available only from o 500 BC. During earlier
perioda, mput of human labour, assuming the soil was filled, would have
been greater and yields perhapa lower. Changing input figures however,
cannot siter the two conclusions which have been advanced. Theas are
that the sile of Ban Chiang Hian represenis a different itype of site when
compared with all others examined. The second im that the mterpretation
of the seltlement data argues against any settlement being located
sufficiently far from regularly (looded jand that bunding and water
retention would have been necessary for the predictably suoccessful
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 (1881). This is based on certain basic premises. The first ia
that setilement size ia related to avasilable tood. This may be obtained
from the site’s catchment or as tribute, or both in combination. Secondly,
it i held that the population includes primary producers, and
non—producers. The =ize of & given settlement may, therefore, be
increased beyond the level of its own productive capacity by the receipt
ol tribute from dependent settlements.

Where settlements are sutonomous and self-sustaining, there should
be s significant relationship beiween size and the productive potential of
the surrounding terrain. I a proportion of food produced = passed as
tribute to a higher centre however, that centre has the capaocity to orow
in population and size. Therefore, it should stand out sa in tig 13-2.
Further tiers of settlement hierarchy add increased complexity to the
resulting distribution of site size against local productivily.

Steponaitis (1981) found thal, when applied to the Valley of Mexico,
the model confirmed successive moreases m seltiement hierarchy between
the middle and terminal formative periods. He then related the amount of
verlicsl difference between Liers to the degree of ceniralisation. The
greater the wvertical difference, Ihe more ftribute is needed to sustain the
greater number of ceniral non—producers. Sleponaitia then calculated the
relative smount of food needed 1o sustain the non—producing elite as the
ratio of non producers to the population as a whole. Since population is
assumed 1o oorrelate with sile area, calculation is  relatively
straightiorward.
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) ::;' Imt;mlt rigorously acquired dlt‘m
svery uniocated village will takg the n ied but small villages are not,
Eraiog vealigator turther trom reality. The
v m:;' m“ .::flmﬂv has not been uurﬂ‘:"'ﬂ'
regional surveys xico. It ia, however, one O
:: '::Mt! obtained ?h.,:: h:_::nb'“" undertaken in Southeast Asia and
pﬂm.l model. It s initial considered in the {iramework of
Ellmd by the tood tribut ly assumed that any non producers were
i assumed  that © Obtained from dependent settiements. It is
jurther site ares and populati though the
ssibility that the site n the WOV, e
> cannot De  ruled T order also contsined an unocoupied
wred ; OUL.  The calculation of catohment productivity
Fﬂmu vexing problems, The analysis of biclogical remains from
vated sites reveals . e
il g 8n interest in hunting, fishing, stock raising,
mb!.l'.'lihg B roce cultivation, Steponaitis (om ot 334) simply
estimated the area of arable tand within a 1.5 km radius of the site,
sssuming equal levels of tertility for different soil lypes. For the Middle
Chi ares, this is nol so easy, because certain soils are not suited to rice
cultivation and others are. Again, those scils on the middle terrace not
used for rice, could have been criticsl resources for hunting or pasturing
domeslic stock. Mor is it necessarily acceptable to ignore the site area
itsell, for today, the village is a centre of food production. There are
tood-bearing trees, vegetable gardens, pig pens and cattle or waler buttalo
byres.

In consequence, the trial application of the model in gquestion began
by calculating for catchment productivity the area of soil within a 1 km
radius of the site’s centre, of soils suvited for rice cultivation. In the case
of the single large site (area = 38 ha), the soils covering 314 ha from the
sile’s periphery were considered. The second variable was site area. This
oo presents problems, because sithough it s 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
bt seen as wvery general estimates only. Finslly whereas Steponaitia could
consider three succeasive patierns with timespans of a few ocenturies each,
the Middle Chi sites cannot be subdivided for the reasons set cut already.
Figure 13-2 shows the relationship between the site size and catchment
Moductivities. Twe results are self-evideni. Ban Chiang Hian stands out
Ior its unusual size, and middling catohment productivity. Secondly, there
B no clear, tinear relationship between size and catchment productivity for
e remaining 14 "village™ sites. At firat glance, this distribution violates
the modei, but this is not necessarilly the case. As has been said,
Soulheast Asian materisl must be considered specifically, even when
Tevi i el.

Hﬂxﬂmmllnm.tlmmﬂdmn Chi dats, is that with the one exception
o Ban Chiang Hisn, sites sre very smell. Hardly any nuciear villages in

Valley of Mexico for example, were smaller than 10 ha, yet the largest
Village i the Middle Chi covered sbout sbx. Only & small iraction of the
fice soila in the 314 ha oatchment would MH_ neesded oultivation to
Poduce a surplus over requirements. Thus, no site was even close to
"®Quiring all the rice soils available, l“:lnt::n:h:;d:lm:ﬂr “‘ﬂltn:;l:.l l:r a
Close mlrml.-iinn b-a"ﬁ::‘:'ﬂmr":l:““;“rm ha would have susisined :::

a ]

“i_h“mr;;:::. :t: of Ban Chisng Hian. This however, overlooks a critics|
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point. What mattered to the prehistoric rice tarmer reliant on broadcasting.
was not so much the srea of amenable soil, bul the pf n which wasa
predictably flooded. Aecast in thisa way, it may well be that the
distribution seen In ftig 13-2 should have incorporated on the horizontal
axis, data on such flooded wetlands rather than the antire area of type 3
fice soils which are under cultivation today principally due 1o
adoption of the bunded field. Here however, we are passing ntoc an area
atill archasologically invisible. It can only be said that a very small area
would have been necessary fto sustain the cocupants of sites varying
between 0.7 and 5.4 ha in size. Agsin, I there were only a small ares
available for broadcast wetland cultivation, then site size could have had a

low ceiling as well.
{o be made oOR the Middle Chi

There are other intereating poinis
situation. It is necessary for example, to weigh carefully what sort of
{ settlements

ribute may have been appropriate helween @ hierarchy ©
reliant on the cultivation of rice. In this respect, It is streased that the
Middle Chi region suffers a long dry season. [ may well be that the
critiosl resource in the leanest time of the year was not only rice or
riceland, but also waler. As goncentrations of populaticn developed, 80
the supply of water in the dry season would have grown more eritical.
Tribute, as Steponaitis stresses, oan take many forms. Food is one,
milltary servioe or the donation of valuables are othersa. Another i labour.
g Hian involved moving at
least 100000 m® of fill. HReservoirs are commonly associated with moated
sitea in Southeast Asia, and Ban Chiang Hian s no exceplion. Indesd, ihis
requirement was o resoh ils most intense form in the great barays of
Angkor. Conoeniration on land and food in the particular case of the
Middle Chi region may miss the point that tribute also took the form of
labaur.
This discussion has sessumed that the reservoirs and moats at Ban
Chiang Hian date well within the prehistorio period. Thia has yet to be
demonatrated. I it = indesd fihe oa3e, then the Middle Chi data do
systain the presence there of a settlement hierarchy with two tiera. The
one site of the upper tier is distinguished by it size and presence of

moals.

SUMMARY

it has been shown that prehistoric settlement sites in the Middle Chi
survey Bares were preferentially sited i the vicinity of low terrace soils.
Some were found near amall, tributary streams and others aslong the
presumed former margin of the Chi Flood Plain. The figures for rioce
gonsumption and production provided by Hanks (1872) were used to provide
rough estimates of the amouni of land necessary to susitain the assumed
populationa of the sattlements in question. It was found that there wa3s
sufficient land within a 1 km radius to provide sufficient rice for the
cccupants of the amall village sites. On the other hand, there was3
probably insufficlent land within a reasonable distance of Ban Chiang Hian
to sustsin all its inhabitants. This =site is distinguished not only by its
size, but slso by the pressnce of moats and a reservoir. This situation
was considered within the framework of a settlement hierarchy model
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FIGURE 13-3

The main variables in the development of a chiefdom
in the Middle Chi Valley (after Higham 1884)
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CHAPTER FOURTEEHN

THE MIDDLE CHI AREA: CONCLUSIONS

This study began with the limited objective of testing a seitlement
model for the Chi Valley. After the end of fieldwork and towards the end
ot the laboratory anslysis of tinds, MacDonald's doctoral dissertation was
completed and it was felt inappropriate to overlook Iits principal
conclusions. It s, as we shall see, indicative of our ignorance that two
theses should sppear 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 Platesu in
prehistory, suggested that the settlement of the Sakon Hakhon Basin
preceded that of the relatively arid Chi Valley by as much as two
millennia. The build up of population in the Sakon Makhon Basin, combined
with the development of water conirol technigues and ploughing underwrote
the expansion of settlement n the Chi Valley probably from fthe mid first
millennium BC onwards. This model is significant to Southeast Asian
prehiatory because it was in precisely such flood plain zones that early
states are thought to have originated. Undersianding processes involved
in their nitial settlement and subsequent patterna of cultural adaptation are
of mportance to the prehistorian.

Consideration was given at the outset, to evidence which would
conatitute support of Higham's model, and that which would require its
rejection or relormulation. It was decided that two approaches were
necessary. The firat was to establish the prehistoric settiement patterns in
s circumacribed area, paying particular attention to the initisl pattern and
subsequent changea. The second required excavation both to find out the
date of initial settlement in one or more sites, and to establish & basic
ceramic sequence which would permit the dating of sitea by the analysis of
surface ocollections. The latter approach proved successful in Sandera’s
Mexico Basin surveys, and there seemed no obvious reason why the same
approach should not yield useful nformation 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 oultivation and wet rice farming in the Sakon
Hakhon Basin, and demonsairation that potiery siyles and other artefact
types were derived ftrom a 5S5akon Makhon source., Exaclly such support
was, in fact, apparenily oblained from excavationa at Hon Chal.
Conversely, the presence of sites in the Middle Chi which were oocupied
before the development of ploughing and presumed wet rice rice cultivation
in the Sakon Makhon Basin would require the formulation of a new model
and rejgction 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 (18T8) has been ocalled into question by the results of
excavations at Ban Na Di (Higham and Kijngam 1881, 1882). Whereas Gorman
dated the firat presence of iron and the water buffalo at Ban Chiang to
the phase dated o 1800-800 BC, data from Ban Ma Di suggests a date of
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at the earliest for
# E‘: heae twao
gge® ad that later prehia innovations.
e 1¢n broadoast I:,u' 1:“':' settlement in tr':um| van Liere (1980) has
“::dlﬂ river valleys. If ¢ ultivation which took .“lﬂd Chi valleys was
teoded v \aovmie o et Sroument that watr retenion
. ain- aithough without any ful.l'n:l-ti:m h'L agriculturalists is ocountered.
nsideration of the Non Nok T N evidence, MacDonald's (1980)
or states existed in the “m:"::“m.thl-ll G R b Gl el

he principal resul area by 1000 BC.
: H . ts of the Middle Chi tieldwork have been described.

of the basic tindin

e nd millennium BC, 5‘_:“;! that the area was settled at least by the
9200 conclusion almost in itself is sufficient to

equire 8 complete reappraisal of the model '
gad turther. The earliest h“‘lg reviewed. Dne oan
prod e seitiement at Ban Chiang Hian yielded a sherd
pearing onze cofrosion, indicating that metsllurgy may have been part of
the repertoire ot the earliest known settlera there. Their pottery mncludens
s distinctive red—on—buft ware which is distinct from and earlier than the
Ban Chiang phase § painted pottery by at least 1000 years. Thia
ssme style was found at basal Ban Kho Moi and at Non Hoi The style
contrasts markedly with the wares made during the second millennium alt
gan Chiang and Hon Mok Tha, and makes it evident that the asttlement of
the Khorat Plateau as a whole was conmiderably more complex than onoce
sppeared. Of particular significance, is the finding that both iron and the
water buffalo were introduced to Ban Chiang Hian during the site’s
prehistoric ocoupation. Unlike the situation at Mon Chal and Hon Dua,
neither iron smelting nor the domestic water buffalo was mntroduced at the
ime of initial settlement. This again requires the rejection of Higham's
settlement model.
According to a atatistical snalysia of the frequencies of rim and
sherd types, there was a signiticant change in the pottery used at Ban
Chiang Hian between levels 8 and 8. These saw a new suile of rim forms,
and the manufacture of ware decorated with a carved paddle rather than

with i designs. RAadiccarbon dates trom Ban Chiang Hian and
ety it i identitied in level 8 took place

Ban : the changes first
Kho Mei suggest that phase 2 (Levels 8-8) that a few

fom o 800 BC onward. It is durind _
close n-rfuﬂu with rim form3 from Hon Chal and MNon Dua are evident.

The very characteristic Hon Chai class 1 type a form is found, similar to

i i i with thoae found in such numbers at Hon
Ty Gaten, gt pll'llﬂ'd dmmﬂhﬂ to the last two or three centuriea of

Chal. The dated at Non

e i ":" are ltB L has |u;md_riﬂh apecimens which match
Hon Chai Class Il type ©C. while @ distinctive rim :'::'\ él:::ﬂ :‘u;hﬂl:.:ﬂﬂ;
E’ﬂi'ﬂ‘lﬂa at Mon Dua recurs in l-.;"l;'?;}‘t:“?-.: :MH I [m.gﬂ Hg]_r A P:'
nu:. ult-ll were dated hrcl-ﬂ_gﬂ:“ from layer § produced a radiocarbon
ot o Layer © ot B O LA of 88 B,y mancs e apen o
et B-::. Tl;:; -.:u.te does not “rim_mlr violate a propose span o
0-600 BC for phase 2 8l Ban Chiang justrous black ware bearing burnished
pottery of the Mun

Layers 8 and T also o i Black™
designs which recaolls s ocalled a date towards the end of the

||l":ll}:rgmr (Solheirn and ,.l.,yrel ol their pmpniul-ldl dates for
a8 5 BT H o e -ﬂ L]
sirgp il s purry in layer s, af @ ’""’r Snl::ﬂnﬂlhh::l ré::;
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hmu sind Pﬂﬂ“ﬂd‘ pottery hint3 in levels g and T, with dates within
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the second halt of the first millennium BC. Finally, a few sherds of
So-called “Roi Et™ ware were found in layer B, and one in layer 5. This
fabric has been dated at Mon Duas to phase 2 (0-T00 AD).

The phase 2 pottery at Ban Chiang Hian has, as far as is presenily
known, a distinct regionality. It is extraordinary how ditferent the atyles
are to the contemporary materisl in the upper and lower reaches of the
Chi Valley. Yet the style of a few unusual pieces s paralleled at Mon
Chai, Mon Dus, Ban Ma Di and Phimal. The implications of this situation will
be enlarged on below.

Phase 3 at Ban Chiang Hian represents a major disoontinuity in terma
of pottery manutacture. Plain chatt tempered wares replaced the grog
tempered ones so characteriatio of phase 2. This ware was not found at
Hon Chal, quite poasibly because it became ourrent after the site’s

abandonment. At Mon Dua, Higham has asoribed very mimilar wares to his
phase 3, dated

to the years 700-1000 AD. There is now & marked
similarity between the ceramics in the Middie and Lower Chi areas. I the
AD are correct, then it seems probable that there was a
hiatus in ocoupation in at least that part of Ban Chiang Hian excavated,
during the firat half of the firat millennium AD.,

Bafore proposing a new model to incorporate the data recovered
during the excavation of Ban Chiang Hian, it ia also neceasary to refer to
the resulta of the settiement pattern analysis. Several points stand oul.
At all prehistoric phases, there was a8 signifioant preference for ssttlement

near tracts of low terrace soils. Thess were either in the vicinity of
tributary streams or the as

sumed margins of the Chi Flood Plain. The Ban
Chiang Hian faunal specirum

certainly reveals a precooupation with aguatic
apecies, van Liere (1880) has suggested that such locationa are

compatible with the oultivation 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 aa to suggest
the practice of mundation agriculture. Mor is there any evidence for the
use of ploughsharea. This ias in direct

contrast to the situation in the Red
River Delta 600 km to the northeast, where the asites of the period

equivalent to Middle Chi phase 2 (ihe Dong-Son material), have yielded
numerous bronze ploughshares. It “flaad™ farming was indeed the basis of
agriculture during at least phases 1 and 7 in the Middle Chi, then the
relatively lower rainfall there than in the Sakon Hakhon Basin ceases to
be a particularly important environmental variable. This situation s due to
two facis. The Chi catchment iz extensive and jita flooding = not
dependent on the rainfall of any particular ares. The presence of a broad
expanse of floodwater from the Chi would have the effect of lcoal
tributaries backing up and therefore themselves flooding.

The second important conclusion, is that at sometime during ita
occupancy, Ban Chiang Hian became signifi

ocantly larger than all other
settlementa in the asurvey area. It was slsc surrounded by moats, a
reservoir and possibly earthern ramparts. There is at present. no evidence

tor dating the excavation of the moats. This event ia of considerable
importance, because the presence of such a large site suggeats a
two-tiered settlement hierarchy.

The Middle Chi area surveyed is not slone in providing ewvidence for
large moated sites, although the lack of intensive surveys meana that their
overall position in a settlement pattern is hardly known. Kantsrawichae is
located only 20 km northwest of Ban Chiang Hian, on the opposite bank of
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muang Fa Daed is 30 km

e C " set Of MOAtS. In all thees to the northeast. Mon Dua is situated

poid® angular. cases, the moals are circular or ovoid
rathe” I:.::td t;:'uﬁuhmh;.:rn;?l 'u:;. Daed and Kantarawichae contasin Buddhist
loe® 0 esence of moats at marC Mt UIh Of 10th centuries AD. The
i ered o 28 ha at Non Chai is unclear although the site
gbably ©O¥ at its maximum extent. While there is no firm
- e ftor moat oconatruction | . re
'ﬂwd c. 100 AD, at which s known that the site was last
covered 28 ha Gh  juncture, its area revealing prehistoric
'“muplw-hm Il that - 1 is also true that there is no information on

o h &rea was occupied simultaneocusly. If it was, then
clearly at least one aubsatantial settlement was present in the Chi Valley
suing the equivalent of Ban Chiang Hian phase 2. This situation at least

up the possibility then, that the two-tiered settiement hierarchy had
developed by the period 300 BC-100 AD. This would not be altogether
surprising, given the clear evidence for supra-village authority in other
parts of Southeast Asia at the same time.

Becauae the altuation B =ao uncertain, it B felt that the proper
gourse s to make an assumption, and then formulate s new model for
juture tesating. The assumption is that the moats and reservoir were
sonatructed during later Ban Chiang Hian phase 2.

Several anthropologists have oonsidered the distinotiona beltwesan
chiefdoma and state societies and outlined archaesclogiocal evidence
necessary to document their presence. There is a common thread in the

tionas of Steponaitis (1981), Peeblea and Kus (1977) and Wright (187T).
This & that chiefdoms involve two levels of decision making, and =aiates,
ihree or more. Peebles and Kus (1877) have outlined several waysa in which
chiefdoma can be recognised on the basia of archasologioal data, and
these will be used in considering the Middle Chi material. Thua, they
require a settlement hierarchy in terms of types and sizes of sites. This
= fulfilled in the survey area. Settlements should be looated =o as (o
"samure & high degree of loocal subsistence sufticienoy™. The relationship
between sites and low-lying =oils suited for rice ocultivation has been
shown to be highly significant. Mext,  "organised productive activities
(should) transcend the basic household group”.

It &8 man could dig and move 2 m? ot fill a day from the Ban Chiang
Han moats, it would neeed over 400000 man—hours. This statiatic in itself
I'll"l..l Peebles and Kus's I"ﬂ-q'l.ir-'l'l'ﬂﬂf- Looking further afield., the size of

mounds resulting from salt gxtraction near Mon Dua is relevant. The
32l was being proceased there from at least the third century AD
EHM 1877). Again, there should be E'H"ﬂl'ﬂ'.ﬂ' for & aocciety—wide bultier

9 provided to counter environmental unpredictability. The moats of Ban
Chisng Hian, it is argued, were designed in part to ensure dry—-season water
. I the mounds of earth which line the moats are ever shown to
hayve had a defensive purpose, then this too would fulfil this regquirement.
Only the fitth correlate is unsatisfied, but only for lack of data. Peeblea
Kus (1977) seek a superordinate social group in the cemetery whiah
attached to the main 5:;1:"'"'“"

r A =

Tlhru;ﬂ :II[F:.:;:“‘::?E:? the h:lddl-! Chi data are _n-nrnnhmnt ,'th the

ce of a prehistoric chietdom on the southern margin of the Middlie Chi
Hian SSSUMA (1980) have already pointed out the

Pha et al.
"tence of sther large, moated sites in the Chi and Mun Valleya ang

Clearly further excawvation is
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suggested that the Ban Chiang Hian chieldom was not =n isclated
phenomenon.

There is at lsast one sliernative hypothesis which ocannot be ignored.
This is that the territory surveyed was one componant part of a larger
areas in which there was in fact & three-tiered seltlement hierarchy
ssaociated with state development. In this framework. a site like Muang
Fa Daed could be the apical setilement, with Ban Chiang Hian one of
several middle order settlementas above the level of village. Muang Fa
Daed is certainly very much larger than other Chi Valley moated siles. Its
reservoir alone covers 15 ha againat 0.78 ha at Ban Chiang Hian.

Certainly. any new settlement model for the Middle Chi must admit
village settiement at least by the mid second millennium BC. Since only N
m’ in three sites have been excavated, and all have revealed second
millennium BC levels, the chances ol finding earlier cccupation are high.
The settlement encompassed the fributary siream margins so favoured at
the same time in the Sakon Makhon Basin, but also included the margins of
the Chi Flood Plain. It is felt likely that such settlements relied onf
floodwaters to sustsin rice. Higham (1884) has proposed that such
settlements were small and sutonomous, and mortuary data hinl at a ranked
social organisation within each. Moreover, the exchange of valuables such
as marine shell, metal and exotic stone revesl the existence of interlocking
regional exchange networks. There are distinct regional groupings of such
"mode 1" societies n the Ban Chiang, Phu Wiang and now, the Middle Chi
areas. In the lasi, there ia also evidence for the development of a
two-tiered sattlement hierarchy. This latter stage has been described aa
mode 2 (Higham 1884). There may well have been related and
coniemporary “chieidoma™ cenitred at the other Chi Valley moated sites.

How that the simple settlement model has been rejected, it @&
possible to turn to more intereating areas of enquiry. These include the
tormulation of a model which might permit appreciation of wariables
underlying the development of such chiefdoms. Again, Higham (1884) haa
sought to explain the transition from mode 1 fo mode 2 socielies in the
area (hiz scheme (3 reproduced here a3 fig 13-3). Essentially, he
atressed several interacting wariables. These mclude noreased production
made possible by expanding fthe area of flood plains brought wnder rice
cultivation. Such expansion, he felt. was much more sucocessiul where a
given community ocontrolled the best or most extensive land. He also
applied Haselgrove's (1882) prestige gooda exchange model to the area,
suggeating that those communities moat favourably placed fto control the
distribution of exotic goods from ultimately an iIndian source, would
occupy 8n increasingly dominant social position in their own loocal network
of siteas. Of course, the source of such prestige goods need not be aolely
or even partislly indisn: i1 could just as well be the rising chieldoms of
the Chao Phraya, Lower Mekong or Red River wvalleys. It i the noflion of
control through preferred acoess fo such goods as bimetallic spearheads,
glass beads or cowrie ahells which s important.

If the present study is in a position to add a further variable, it
lies in the results of the settlement pattern atudy and the establishment
of a respectable timescale. There was clearly time - well over a
millennium - for the processes at work to take etfect. (It has also been
shown that settlements were located lo take advantage of gentle or st
least relatlively predictable flood zones. Under such a regime, much Middle
Chi land would have been inappropriate for such sgriculture, due to aridity
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flooding. It im &
‘_":',-l,:;uulh of Iulﬂ-numnu:h:::n;::p 1thm* for the largest settlement, even
s e Carneiro  (1981) is  adamart © seek control of land belonging to
ol jent to stimulate the devel that auch a process in itself s
quflic L or 10 8 lsseer ext ®'opment of a chiefdom particularly where
Iﬂn.ﬁhuuld not be tho x::.. !. social ciroumscription are present. The Chi
ey Ught of as an open area oftering scope ftor easy
jement. On the contrary, accept i 5
selt ¢ bunding is hasvil Ptable land tor rice ocultivation in the
ghsence © il vily circumscribed. Higham (1984) has noted that
mqﬂ'“ﬁ; ":':!'b t' ent in mode 1 societies. Competition for land and

i dn g I.-.|I:Irn mechanisms which, in addition to the control of
pestige 900 3. could have stimulated the development of the two-tiered
qetiiement hierarchy desacribed in the survey area.

It has been siressed that no evidence has been found in the Middle
cni area to support MacDonald’s contention that a state or states were in
existence  in the Khorat Basin by 1000 BC. 1t such an entity did exist
pefore the Khmer annexed the area about 1000 AD, then it should be
possible to predict the torm of evidence neceasary to identify it. By all
sccounts, a state should reveal at least three levela of settlement
nierarchy. We might also, given our knowledge of Dvaravati and Funan
expect some monumentality in architecture. Finally, Bronson has noted the
woad distribution of ceramics which replaced earlier regionality with the
sdvent of the Dvaravati state in the Lower Chao Phraya Valley. There is
some evidence at hand for all three phenomena, but most certainly nol as
early as 1000 BC. Firstly, Muang Fa Daed is a very large sile, and does
contain impressive Dvaravati style Buddhist buildings, as well as the noted
sems siones. Kantarawichae also contains late first millennium AD buddhist
buildings, and even pictures of high atatus individuala on the famous ailver
volive plaques. Again, the similarities between phase 3 pottery from MNon
Dua and Ban Chiang Hian hints at a broad regional style noted earlier tor
its absence. Finally, Smith (1879) has summarised the admittedly shadowy
historic evidence for the existence of a salate or states in MNortheast
Thailand during the eighth century AD. It ia heped that the perception of
Middle Chi prehistory oftered above will be enhanced and modified with the

PMogreas of future reaearch there.
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