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Abstract

This dissertation presents the analysis of lithic assemblages that havenieeethed

from the late Pleistocene layers 3 to 10’ b&ém Lod Rockshelter (excavatiarea 2,
sectorsS20W10 & S21W10)This limestonekarstic rock shelter is situated in Pang
Mapha district of Mae Hong Son Province, nertestern Thailand. On the lines of the
research questions outlined byTdgfe Highland Archeological Projedhis site was
excavated from 2002 to 2006der the direction of R. ShoocongdEpe radiometric
analyses provided dates ranging from late Pleistocene (35 ka, TL, which is one of the
oldest dates for a prehistoric site in this region) to late Holocene (3000 years BP). The
lithic and faunaremainsoccur in thousands throughout the stratigraphic sequence;
ceramics and metal items appear in the upper layer (Holocene). Noteworthy are the few
human burials in the late Pleistocene layerskd BP).

The research has been able to establish thatrtélcts are mostly made from local

grey sandstone (more than 90%) available in the form of cobbles and pebbles in the
nearby Nam Lang River. The lithic assemblage includes a large proportion (2/3) of
sandstone fragments brought to the site and artificiatlyh@mally?) broken. These

are mostly small fragments (<100 mm) while the large fragments are rare and even
absent in the middle layers. Blank flakes are well represented in all the layers; among
them, the large flakes (>100m) are almost absent. Corese@nt to produce flakes) are
extremely rare. Actual tools (shaped or retouched) are less tiarol€he material,

half of them being longer than 1@@m. All of them,large and small, are mainly shaped
on cobbles and cobble fragments and mostly with aiifghaping.

Typical sumatraliths, the signature of the Hoabinhian technical tradition, start appearing
in the lower layers, yet seem to be absent in the very bottom layer 10; they become
conspicuous in the layer 4 (around2@ka). However, they decrsa in proportion in

the last Pleistocene layer 3 to the benefit of choppers. They are associated with partial
sumatraliths (not shaped all around), approximately equally frequent. Convecsely,

tools (>1® mm) are almosexclusively choppers in lower layers 10 to 8. The scrapers

are the major type among the small tools <f®¥n) and their frequency is quite

constant throughout the stratigraphy. They are mostly shaped on broken cobbles, except
in the layer 10 where the wefew ones are on flake or fragment. Other small tools like
denticul ates, pointed tools and fAatypical s
material.

As some of the artefacts from Tham Lod Rockshelter are typically referring to the

Hoabinhian, theletailed technological study of lithic industry helps in understanding

this H®uéchmal 060 facies and iweremanafacturadg how t F
by the huntergatherersFormer studies of the stratigraphy and geology of the site, as

well asof the abundant animal remaiofthe late Pleistocene sequeeel provided

information regarding the environmental changes and shown that forests of various

types were always present in the landscape, though with different eRietiailed

analysis of e lithic assemblage highlights the gradual technical evolution during this
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time period, in the context of the late Pleistocene climatic changes, including the Last
Glacial Maximum and latglacial events, in this part of Southeast Agiarently under
subtropical climate.

Résumeé
Cette th se pr®sente | 6anal ys eexthitedes 6 ensembl
couches 3 © 10 du Pleistoc ne final de 1 6ab
secteurs S20W10 et S21W10). Cetaousrocheest ocal i s® ~ | a base di

de calcaire permien, au neodiest de la Thailande, dans le district de Pang Mapha de la
Province de Mae Hong Son. Les fouilles de ce site ont eu lieu de 2002 a 2006 sous la

direction de R. Shoocongdej, lors de sonpragetdr ec her ches d®nomm® AP
arch®ol ogi que des Hauts Pl ateauxo. Les anal
allant du Pléistocene supérieur (@80 ans B.P- ce qui est une des périodes les plus

anciennes dans cette région pour un site archéologique) 6 Hol oc ne sup®ri e
ans B.P.). Les restes lithiques et fauniques sont présents par milliers dans toute la

séquence stratigraphiqudes éléments en métal et en céramique font leur apparition

dans la couche supérieure (Holocene). Il faut soulignprésence de quelques

sépultures dans les couches du Pléistocene finda(B3P.).

Les artefacts sont surtout constitués de gres gris (plus @8, @isponible localement

sous forme de galets dans | a rivdquere Nam La
comporte une forte proportion (2/3) de fragments de grés apportés sur le site et brisés
artificiellement (ou thermiquemef). Ce sont pricipalement de petits fragments

(< 100 mm), tandis que les gros fragments sont rares et mémesatmesites couches
médianes. Les éclats non retouchés sont bien représentés dans toutes les couches ; parmi
eux, les grands éclats (> 160n) sont presque totalement absents. Les nucléus
(destin®s " | a production dg&g@aplementdijs sont ex
(faconnés ou retouchés) représentent moins de 10 % du matériel, la moitié d'entre eux
étant supérieurs a 100 mm de long. Tous les outils, grands et petits, sont surtout

fagconnés sur galets ou fragments de galet, généralement sur urfaceules

sumatraliths typiques, signatures de la tradition technique hoabinhienne, commencent a
apparaitre dans les couches inférieures mais semblent cependant absentes dans la
couche 10, la plus anciennpees outils prennent une importance remarquadnes la

couche 4 (environ 220 ka B.P.). Toutefois leur proportion décroit dans la derniére

couche pléistocene, couche 3, au profit des choppers. lls sont associés a des sumatraliths
partiels (faconnés seulement sur une partie du pourtour), de fréqoemgarable. A

|l 6i nver se, | e > 160umtn)i sbnspreaquecekci®sivéneent des shoppers

dans les couches inférieures 10 a 8. Les racloirs constituent le type principal parmi les
petits outils(< 100 mm) et leur fréquence est assez constante tdaites la stratigraphie.

lIs sont principalement faconnés sur des galets fracturés, sadédamshe 10 ou les
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rares racloirs sont sur éclat ou fragment. Les autres catégories de petits outils comme les
denticulés, outils pointus etpetits outils atyfmues» sont rares au sein du matériel

étudié.

Comme certains des artefacts de | 6abri de T
Hoabinhien, | ' ®tude technologique d®taill ®e
facies "techniceculturel” et a recongtier la maniere dont les artefacts en pierre ont été

fabriqués par les chasseunseilleurs. Des études antérieures de la stratigraphie et de la

géologie du site, ainsi que des abondants restes animaux du Pléistocene final, ont fourni

des informations sues changements environnementaux et ont montré que des foréts de
types vari ®s ont toujours ®t® pr®sentes dan
vari abl es. Léanalyse d®taill ®e de | 6assembl
technique graduellequ s 6est produite durant cette p®ri
changements climatiques de la fin du Pléistocéne, comprenant le Dernier Maximum

Glaciaire et les événements climatiques tgtdciaires, dans cette partie de I'Asie du

sudest actuellement souBrnat subtropical.

Resumen

Presentamos el andlisis de los conjuntos de instrumentos liticos que han sido excavados
en los niveles 3 al 10, de Pleistoceno superior, en el Abrigo Tham Lod (area de
excavacion 2, sectores S20W10 y S21W10). Este abrigo rocoso calizo de origen
carstico e situado en el distrito de Pang Mapha de la provincia de Mae Hong, en el
noroeste de Tailandia. Siguiendo las indicaciones de investigacion sefalatias por
Highland Archaeological Projeceste yacimiento fue excavado entre 2002 y 2006 bajo

la direccidh de R. Shoocongdej. Los andlisis radiométricos proporcionaron fechas que
van des del Pleistoceno superior (35 ka BP, usando TL; constituye una de las fechas
mAas antiguas para un yacimiento prehistorico en esta region) hasta el Holoceno (3 ka
BP). Los regts de instrumentos liticos y fauna se cuentan por miles a lo largo de toda la
secuencia estratigrafica; mientras que la ceramica y el metal aparecen en el nivel
superior (Holoceno). Son de destacar los pocos enterramientos humanos en los niveles
de Pleistaeno superior (13 ka BP).

La investigacion ha podido establecer que los instrumentos fueron producidos sobre una
arenisca gris local (mas del 90% del conjunto) disponible como cantos en el vecino rio
Nam Lang. El conjunto litico incluye una proporcion éimf2/3) de fragmentos de

arenisca aportados al yacimiento y artificialmente rotos (¢ térmicamente?). En su mayor
parte son pequefios fragmentos (<100 mm) mientras que son raros los fragmentos
mayores e incluso inexistentes en los niveles medios. Las kxsdauto estan bien
representadas en todos los niveles; de este grupo, las lascas grandes (>100 mm) estan
casi ausentes. Los nucleos (es decir, matrices para producir lascas) son extremamente
raros. Los utiles auténticos (configurados o retocados) twyestimenos del 10% de

todo el material, la mitad de los cuales son mayores de 100 mm. Todos ellos, grandes y
pequefios, estan configurados sobre todo sobre cantos y fragmentos de canto y son
principalmente unifaciales.



Los sumatralitos tipicos, definitosale la tradicidén técnica Hoabinhiense, aparecen por
primera vez en los niveles inferiores, aunque parecen estar ausentes en el nivel mas
bajo, el 10; y son destacados en el nivel 4 (alrededor-80 R4). Sin embargo,

reducen su proporcion en el Ultimwel Pleistoceno, el 3, a favor de los chopper. Estan
asociados con sumatralitos parciales (no configurados en todo su perimetro), con una
frecuencia casi idéntica. Por el contrario, los Gtiles sobre canto (>100 mm)
corresponden de forma casi exclusivdapper en los niveles inferiores, entre el 8 y el
10. Entre los utiles pequefios (<100 mm) el tipo principal lo constituyen las raederas y
su frecuencia es muy constante a lo largo de la estratigrafia. En su mayoria estan
configuradas sobre cantos fractuadexcepto en el nivel 10 en el que las pocas
raederas son sobre lasca o fragmento. Otros utiles pequefios, como denticulados,
herramientas apuntadas y fAherramientas pequ
material estudiado.

Como algunas de las herrantas del Abrigo de Tham Lod son tipicas del

Hoabinhiense, el estudio tecnoldgico detallado de la industria litica ayuda a comprender
esta faeiuddg ufftad®dno a trazar c¢-mo fueron el
por parte de los cazadoreoletores. Estudios anteriores sobre la estratigrafia y la
geologia del yacimiento, como sobre la abundante fauna de la secuencia de Pleistoceno
superior proporcionaron informacion sobre los cambios ambientales y han mostrado que
en el entorno hubo siempre bogs de varios tipos, aunque de extension variable. El
analisis detallado del conjunto litico pone en evidencia la evolucion técnica gradual a lo
largo de este periodo de tiempo, en el contexto de los cambios climéticos del
Pleistoceno superior, incluyengbUltimo Maximo Glaciar y periodos tardiglaciares,

en esta parte del Sureste asiatico, caracterizada hoy en dia por un clima subtropical.

Resum
Presentem | 6an”lisi dels conjunts doéinstrun
nivell s 3 al 10, de Plistoc superior, en |
S20wW10, i S21W10). Aquest abric ce®decari doo

Pang Mapha de la provincia de Mae Hong, en el-astdle Tailandia. Seguint les

indicacions de recerca assenyaladeslperHighland Archaeological Projecquest

jaciment fou excavat entre 2002 i 2006 sota la direccié de R. Shoocongdej. Las analis
radiometriques van proporcionar dates que van del Plistoce superior (35 ka BP,

mitjancant TL; constitueix una de les dates més antigues per a un jaciment prehistoric

en aquesta regi-) fins a | 6Holoc s(3 ka BP)
compten per milers en tota la seqliencia estratigrafica; mentre que la ceramica i el metall
apareixen en el nivell superior (Holoce). Cal destacar els pocs enterraments humans en

els nivells de Plistocé superior (13 ka BP).

La recerca ha pogut establiregals instruments foren produits sobre un gres gris local

(més del 90% del conjunt) disponible com a codols en el riu Nam Lang vei. El conjunt

litic inclou una proporcio amplia (2/3) de fragments de gres aportats al jaciment i

artificialment fracturats (fenicament?). Majoritariament son petits fragments (<100

mm) mentre que els fragments més grans son rars i fins i tot inexistents en els nivells

mi tjans. Les ascles brutes estan ben repres
les ascles grans (8@ mm) son quasi absents. Els nuclis (entesos com a matrius per a la
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producci - dbéascles) s-n extremament rars. E
constitueixen menys del 10% de tot el mat er
mm. Tots ellsgrans i petits, estan configurats majoritariament sobre codol i fragments

de codol i son principalment unifacials.

Els sumatralits tipics, definitoris de la tradici6 técnica Hoabinhiana, apareixen per
primer cop en els nivells inferiors, tot i que semldbeents del nivell més baix, el 10; i
son destacats en el nivell 4 (en torn d&2@4ka). Tanmateix, llur proporcié es redueix

en el darrer nivell Plistocé, el 3, a favor dels chopper. Estan associats amb sumatralits
parcials (no configurats en tot lluepmetre), amb una freqtiéncia quasi identica. Al
contrari, els utils sobre codol (>100 mm) corresponen de forma quasi exclusiva a
chopper en els nivells inferiors, entre el 8 i el 10. Entre els utils petits (<100 mm) el
tipus principal el constitueixen leascadores i llur freqiiéncia és molt constant al llarg

de | 6estratigrafia. Majorit” riament estan c
el nivell 10 en el que les poques rascadores que hi ha son sobre ascla o fragment.
Déaltres Ydehsi petiats, eomes apuntades i A €
frequents en el material estudiat.

Com algunes de |l es eines de | 6Abric Tham Lo
tecnologic detallat de la industria litica ajuda a comprendre aqueistefac fit e c n o
culturalo i a tra-ar com foren ed aborats el
recol Ll ectors. Doaltres estudis anteriors s
ai x2 com sobre | 6abundant f avampeopodcenal a seq¢
i nformaci - sobre els canvis ambientals i h a
boscos de tipus diversos, tot i gue dbéexten

|l 2tic posa en evid nci a dquestpeoddedeitempsten cni c a
el context dels canvis climatics del Plistoce superior,inclbent | 6 Bl t i m M"™ xi m G
i periodes tardiglacials, en aquesta part delé&sidsiatic, caracteritzada avui dia per un

clima subtropical.

Xl



TABLE OF CONTENTS

Acknowledgnengé e ¢ é é e éééeéeééeeééecééeeééeéeée ... \Y
Abstrack e e éeéeéeéeéeéeéceeéeéeéeéeéeéecée. v
Tableofcontente é € ¢ é ¢ éééecééeécécéecéééeéeéeé. ... X
Listof Figureg ¢ é ¢ é 6 é e éécéecéecéecéééeéeéeéeé v XXI
Listof Tabl eséééeééeééeééeéeéeéeéeéeéeeéeéeéexxxv
CHAPTER I : Introduction
llintroductiore e é e é e ééeééeéecéecéeéeéceéeeeéeéeé.l
1.1.1Nature and Scope ofsubjécé € ¢ é é e ¢ é e e éééeééé..l
1.1.2Aims and Objectives of Proposed stédg € € é ¢ € é é € é v 2
1.1.3Review of Literaturée é e é e é e éeéeééeééeéeéeée..3
1.1.4Proposed Methodologyé é e ¢ é é € éé e éééeééeéeé. .4
1.1.5A schedule for PhD projegté é é é e e € e é éé éééeée. ....5
1.1.60rganisation of the Dissertatiére ¢ ¢ ¢ é é ¢ e e € é é é . ......6
1.2 Historical review oPrehistoric Researches in Thailand during the Last Eight
Yearg e éééeéeééeéeéeéeéeéeéeéeceeeée. . .8
1.3Summary of the Hoab|nh|anS|teS|nTha|Iénelééééééééééééé 15
1.3.1Lang Rongien Rockshelter ¢ é e é e ¢ é e é e éeééeéeé .19
1320bluang e é 6 éeééééééeéeéecécécéecéeéee24

1.3.3 Moh Khiew Rocksheltéré é é é é e é
1.3.4LangKamnanCa\ﬂeeééééééééééééééééééé.33
eéeée é é é

1.3.5 Ban Rai Rockshelteré céeéeéeéeé ée. .38
136SpiritCave e é ééééecééecéécééecééeéeéeéeéé..a3
137OngbahCa\Aéééeéééééééééééééééééééé47
138SaiYok éeééecééecéécéeééeééeééeéé. bl
1.3.9 Ban Ka05|tes (KhaoTaI u, Ment and Heap Cévésg € é é é é € .55
1310 ThamPhaaCharée e é e é e ¢ ééeéeéeééeéeéeéeé .60
1.3.11 Tham Khao Khi Chén é eeéécééecéeééeéée .64
1.3.12BanyanValleyCagee ¢ e € ¢ € ée éeéeéeéeé ..68
1.4 Chronological sequence of prehistoric sites in Thailand, during Late Pleistoc
EarlyHolocené e ¢ é ¢ e éééeééeceééeéeéeeééeeé ... 71

CHAPTER Il : Presentation of Tham Lod Rockshelter and excavation materials
in Highland Pang Mapha, Mae Hong Son Province, Norttwestern Thailand

2.1 Geographical outline of Northern Thailand é é é € € € € € € é é é ........ 76
2.2 Geographical and environmental setting (Maag Sm provinceg € é é ......... 79
2.2.1Recent Climate and Ssanalit¢ ¢ e e e e e e éééééeéeeée. .80

1) Recent Forests: vegetation resouécése ¢ ¢ é e ¢ é é € € é ...80

2)Recent Faunalresouréeg € € € € 6 6 ééééééeéeééé. 83

sz

2.3 Overviews of the Highland Pang Mapha é e e e ¢ é é é é é é e e .......87
2.3.1 Geology and geomorpholagg € e € € € € é é é é
2.3.2Geographical featuremd environmental settiégé
2.3.3 Research are@an Tham Lod ViIIagé e e
2.3.4Location of Tham LodRocksheltes é € é € é € é



2.3.5 History of excavatlcmatTham Lod Rocksheltére ¢ ¢ é é é é é ...99
2.3.6Excavatims Metho@ ¢ é e é e éeéeééeéeéeéeé. ..100
1) Tham Lod Rockshelter Are&le ¢ € € € € € é é é é € é . 101
2) Tham Lod Rockshelter Areg@22 é e e e e ééééééé. ...102
3) Tham Lod Rockshelter Are&® é é é 6 € é e ééééé. ...103
2.4 The stratigraphic sequences of Tham Lod Rocksbefiet ¢ ¢ € € € € € ...... 104
2.4.1 Stratigraphic sequence ofaréaélé é ¢ e ¢ é ¢ € € é € ¢ é é ..107
2.4.2 Stratigraphisequence of area 2 sectors S21W10 and S26V¢18 é .123
2.4.3 Stratigraphic sequence ofaréai8é é e € é é e ¢ é é e é é ¢ ..145
2.5 Description of the Archaeological materéalé ¢ é € € € é é € é é € é ... 155
2.5.1Archaeological units of Tham Lod Rocksheltaéreas 1, 2 and&. ...... 161
1) Archaeological Unitd é e e e € € € € é é é é é eéeééé.l162
2) Archaeological Unit2 é é é é é e € e ééééééeéeeéeéeé.lbd
3) ArchaeologicalUnit8 é ¢ é é é é éeeéééééééeéeée.lbv
4) ArchaeologicalUnitd é e ¢ ¢ é é ééééeéeeeéeéeééé..l177
5) ArchaeologicalUnitB é ¢ é é é é é e eéeéééééééé . 180
6) Archaeological Unité é é é é e e é e éééééééeéeeé ... 183
7) Archaeological Unil............oeeiiiiiiiiii e 186

CHAPTER lll : Methodology for technical and typological analysis of the lithic
assemblages from Tham Lod Rockshelter

3.1Lithic Technologg ¢ ¢ é ¢ é ¢ ééeéeééeéecééeécéecécéeé ... 192
3.2Lithicrawmaterials é é e é ¢ éeéeéeéeéeéeéeeée ..194
33Lithicreductiorsequenoééééééééééééééééééééééé 195
3.4Methodologg ¢ € € é 6 € éé e ééecéeéééeééecéeééeéé ... 200
3.4.1Typo|og|cal classificatiof é ¢ ¢ é é é é e e éeéeééééé. .. 201
3.4.2Sampleselectioghé é ¢ 6 é 6 éééééeéeééeéeéeééé..203
3.4.3Criteria forFlakes Analysi6 ¢ € € é € € € é €6 € é € € é é é é .208

1) Dimensions of fakedMeasuremer@ é ¢ € é ¢ é € é € é é ..210
2)Ventralfacé é e é e éeéééeéeéeéeéeéeéeé . 210

3) Butt or striking platform é ¢ ¢ é é é é é e e e éé éééé. 210

A Dorsalfacée e ¢ 6 6 ééeééeéééécécéecéeéeeéeéée2ll
5)Generamorphologg é é é é € € €€ ééééééeéeeéeéeéé.2l3
6)Angleofedges é ¢ é e éeéecéecéeéeéeeéeée 215

s sz sz oz

7) Damage oftheedge é é e e e e ééééeéeeeeeeé 215

3.4.4Criteria forTools (large and small tools) Analy8i® € € € é é é é ..217
1)Typeoftook € € € € €€ éééééééééeéeéeéeéééé ..218
2) Dimensions of tools (Iarge and small tooldeasuremernd é é é é .221
3)SupporifBlanké ¢ e é é e ¢ ééeeééeééeeééeéé 221
4)Generalmorpho|ogye eeéeééééececeeeeeeéééé . 223
5)Typeofshap|ntgeeeeééééééééééééééééé224
6) Shaping on upper andwerface2 é é e e e e e e é é é é 224
7) Morphofunctional features ¢ ¢ ¢ ¢ é é é € € € € € € é . 227
8) Retouchededgése ¢ é é e ¢ éééeééeeééeéeéeéee. 230

9) Damage oftheedgést é é é é 6 €6 €€ é€ééééééééé 230
3.4.5Criteria forCore Analysis e e e € € é € é é é é é e
1) Dimensions of coredleasuremerd € € € é

é é

s

2) General morphologyé € € é é é



,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,

/////////////////////

////////////////////

""""""""""

5) Reddening / burning of hammeére ¢ ¢ ¢ é é é é € € € é . .....247
3.4.7 Criteria for Big fragments Analysises ¢ € € € é é é € € € € € € .249
1) Dimensiorbig fragmentsMeasureme@ é ¢ é e é ¢ é € é . ......250

////////////////////
/////////////////////
""""""""""

,,,,,,,,,,,,,,,,,,,,

///////////////
//////////////////////

/////////////////////

3.4.9Criteria for Unmodified manupat(pebbles & cobbles) Analygi € .254

CHAPTER IV: Analysis of the Lithic Materials from Tham Lod Rockshelter
Area 2 sectors S20W10 (SEQ-3) and S21W10 (SEQ 3 & 1-2)

,,,,,,,,,,,,,,,
///////////////////////
,,,,,,,,,,,,,,,,,,,

//////////////////////

rrrrrrrrrrrrrrr

/////////////////

442 1Endchoppelse e éeééeeéeééceecécecéeeeé. ... 293

,,,,,,,,,,,,,,,,,,,,,,,,,
rrrrrrrrrrrrr

,,,,,,,,,,,,

51) Amountofcorteé&xé ¢ é ¢ é ¢ ééeéeééeéeéé. .. 300
5.2) Number of removals (shapitigetoolsg é é é ¢ € € € . ....302
5.3) Directionofremovals ¢ ¢ é é ¢ é e eeéeéééééé 303
54) Length of the longestremogat ¢ ¢ é € € é é € € é . ....304

XV



55) Extentofremovadsé € € é é é éeeeéeeéé...... 306
6) Morphafunctionalfeatures of end choppefd:at ur e of t307
6.1) Nature of the lateral edgése ¢ é e € é é é € é é € é ...307
6.3) Natureof proximaledgé ¢ é é é e e e e é é é é . .....308
7) Morphafunctional featuresf end choppersAn gl e of t h309

//////////////

7.2) Angleof the distaledge é é e é 6 é € é € é e é ............ 310
7.3) Angleof the proximaledgeé ¢ ¢ é é ¢ é é é é . ..........310
4422 Sidechoppeésé ¢ é ¢ éeéeéeééeéeéeéeeéeé. ...312

1) General features of side chopgelsé e € € € € € é é é é é é 312
2) Measuremenésé é e é e ééeéeéeeéeéeéeéeé 313
)Supporté 6 € 6 ¢ é e éeééeééeéecécéecééééeé 3y
4) Geneal morphology of side chopp& ¢ ¢ ¢€ é é é é ¢ € . .....318
5) Shapingof the side choppegsé ¢ ¢ é é é é é é e e é é é é é 320
51) Amountofcorte&xé é é e é e é e éeééeéeéeéeéé 32
5.2) Number of removals (shapinigetools é é é é é € é é é 323
5.3) Directionofremovals ¢ ¢ é é é é e e e e éééééé 324
5.4) Length of the longestremoeat ¢ € € € € € € é é é é ...326
55) Extentof removadsé ¢ é é e é e é e é e ééeéeééeé .327

6) Morphafunctionalfeatures of side choppers: Natofehe edges € . 327
6.1) Nature of the lateral edgésé ¢ é é é € € € € € é é é ... 327

6.2 Nature of the distaled§ec ¢ € é é é € € € € € € é é ....328

6.3 Nature of the proximal edgeé ¢ € é € € € é € é é € € ...328

7) Morphafunctional features ofide choppers: Anglef the edgs.......... 329
7.1) Angle of right and left shaped edgeé € € é € € € é é é 329
4423 Otherchoppeésé ¢ ¢ ¢ ¢ éeéeéeéeéeéeéeée 331
1) General features tiie other choppelsé ¢ € € € € € é é é é é .331
2) Measuremenésé é e é e éeéeééeéeéeéeéeé 333
3)Supporté 6 € 6 6 é e ééeééeéééecécéeéééeéeé 337
4) General morphology of other choppers € é é € € é é € é é € 338
5) Shapingof the other choppeésé é ¢ € € é € € € é € € é é € . 340
5.1) Amountofcortexé e € € 6 é é éé e e e e ééééé 340
5.2) Number of removals (shapitigetools é é é é € é € é é 342
5.3) Length of the longestremoeat ¢ € € € € € € é é é é ..344
54) Extentofremovadsé ¢ é e é 6 ¢ é e é e ééeéeéé ...346

6) Morphafunctional featuresf other choppers: Natud the edges ... 347
6.1) Nature of the lateral edgésé ¢ é e e é é é € é é € é ...347
6.2) Nature of the distaledgeé ¢ é € é € € é € é € é € é é 348
6.3) Nature of the proximaledgeé é é € é e € € € € é é é ..348

7) Morphafunctional featuresf other choppersAngle of the edgee € .349
7.1) Angle of right and left shaped edgeg é é ¢ € é é € é é . 349
7.2) Angle of distal shapededge é € é e é ¢ é é é é ¢ . ...350

,,,,,,,,,

/////////////////////////////

rrrrrrrrrrrrrrr

XVI



,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,

"""""""""""""

51.7) Amountofcortexé e e e € é € ééééeeeéeéeé..367
5.12) Number of removals (shaping the toél€ é é € é é ¢é ....369
5.13) Directionofremovals ¢ ¢ ¢ é 6 é é é 6 € é é é é ...371
5.14) Length of the longestremogak ¢ é é € € é é € é é .... 372
6.1) Morphofunctional features oénd scrapers: Natucd the edges...... 374
6.1.1) Nature of the lateraledgésé € € é é é é € € € € € € .374
6.12) Nature of the distaddge® é € é e é € € é € é € é € ...375
6.13) Nature of proximaédget ¢ € é é é é é é e é ............. 375
7.1) Morphofunctionalfeatures of end scrapers: Anglethe edges € . 376
7.11) Angle of right and leftedgés é € é e é ¢ € é é é . ...376
7.12) Angle of distal shapededgjed é € € € € € € € € é é é 377

7.13) Angleof proximalshapecedget é é é é é é € € € é ...... 377
4522)Sidescrapgist e é e éeéeééeéeéeéeéeéeé. ....378
5.2) Shapig of the side scrapefsé € € ........cvvveiiiiiiiiiieeieeeieieeeeis 378

5.2.1) Amountofcortéxé é € € € ¢ € ¢ éé éééeéeéeé ..378
5.2.2) Number of removals (shaping the tadlg)é é é é é ¢é .....380
5.2.3) Direction of removaisé ¢ ¢ é € € é é € é é é ........... 381

5.2.4) Length of the longestrema¥ad ¢ é € é € é € é é é ... 382

6.21) Nature of the lateraledgést ¢ € é é é € € € € € € ....384

6.2.2) Natureof distaledgé é e é é e e ééeeééeéeé...385
6.2.3) Natureof proximaledgé é ¢ é e ¢ é e é € é € é € .....385

///////////////
rrrrrrrrrrrrr

rrrrrrrrrrrrrrrrr

,,,,,,,,,,,,,,,,,,,,,,,

4HGener al mor phol ogy of de nétéiécéul3os
5) Shging of the denticulates € € € ......cocevvviiiiiiiiee e 397

""""""""""""

rrrrrrrrrrrrrrrr

rrrrrrrrrrr

""""""

XVII



5.4 Pointed tool séééeééeéeééeéceée éeeétdoy
1) General features of the pointed tablé € € é € € é é € é é é é 407

2) Measuremenésé é e é e ééeéeéeeéeéeéeéeé . 408
)Supporté 6 € é ¢ é e ééeééeééeéecécéecéeééeé 12

4) General morphology of denticulageg ¢ € e € € € € € é é é é 413

5) Shajing of the pointed tOOEs € € € € .........oeviiiiiiiiiiiiieee 414

5.1) Amountofcortéxé e e € € é ééééeéeeeéeéeé.eé.4l4

5.2) Number of removals (shaping the todlg) é é € é é é ..é ..415

5.3) Directionofremovaésé ¢ ¢ 6 6 6 6 € € € € € é ¢é .¢é ..416

5.4) Length of the longestremodat € € é € € é € € é é € ...417

6) Morphafunctionalfeatures of pointed tools: Natuoéthe edges € .. 419

6.1) Nature of the lateral edgésé ¢ é e € é é é € é é € é ...419

6.2) Natureof distaledgé ¢ ¢ é € é ¢ é € é e é é é é é ....420

6.3) Natureof proximaledgé é é é é é e e e é é é é . ....420

7) Morphafunctional eatures of pointed tools: Angbd the edges é ... 421
7.1)Angle of right and leftedgésé é é € € é € € é é é é .....421

7.2) Angleof the distaledge é € é é € € é é € € é € € .6....422

7.3) Angleof the proximaledgeé ¢ € € é é é é é € . ........... 422

455At ypical small tool séééeééééééeééeds
1) General features of the atypical small téoésé é é é € € é ........ 424

,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,

///////////////////
//////////
rrrrrrrrrrrrrrrrr

rrrrrrrrrrr

rrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrr

//////////////

rrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrr

"""""
""""""""""""
,,,,,,,,,,,,,,,,,,,,,,,,,
rrrrrrrrrrr
///////////////
""""""""""""
""""""

rrrrrrrrrrrrrrrrr

XVII



6) Morphafunctional features of typicalumatralithsNature of the edg458

,,,,,,,,,,,,,,,

/////////////////

6.3) Natureof proximaledgé ¢ ¢ é é € é é e e é é é . .......459

7) Morphafunctional features of typicalsnatraliths:Angle of the edge460

7.1)Angle of right and left edgésé é ¢ € € é € é é é . 460

7.2) Angleof the distaledge é é e é 6 é e é e é e é € é € .461

7.3)Angleof the proximaledgeé ¢ é € € é é € € é veeewn 461

4.6.3 Partial sumatraliths (large & smalltoélsd ¢ € e e € € € € € é é é é € .463
1) General features of the partial sumatrafitisé é ¢ é ¢ é é .......... 463

,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,

4) General morphology of partial sumatraléhé ¢ ¢ € € € é é . ...... 471
5) Shajing of the partial sumatralitles.............ccccoooiiiiiiiiiiiiie 472
5.1) Amountofcortéxé e ¢ € € é ééééeeéeéeéeéé. .. 472

//////////

/////////////////

"""""""""

//////////////

7.2) Angleof the distaledge é é € é 6 é 6 é €6 € é é é . ... 483
7.3) Angleof the proximaledge é ¢ ¢ é é é é é € € . ........... 483

4.7 Analysis ohammerstones from Tham Lod Rockshelter, area 2 sectors S20V
(SEQ34) & S21IWI0 (SEQ3 ) ééeééeééeéééeéeéeéé&éééé. a8
1) General features of the hammerst@nésé é ¢ é é é é € é . ......485
2) Measuremenésé é 6 é 6 éé6éééééeééeééeéeéeéé ..a86
3)Banlsofhammeré ¢ é ¢ é ¢ é 6 ééééééééééé ... 490
3.1)Typeofblarié e ¢ e é e éééeééeéeéeéeéeé.....49

///////////////////
rrrrrrrrrrrrr

////////////////////

5.1) Type ohammeringmarks é é e é é e e éée é . .....493
5.2) Intensity of hammeringmakke é é é é € € € € é é . ...494

rrrrrrrrrrrrrrrr

/////////////

,,,,,,,,,,,
""""""""""""
rrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrr

4) General morphology of big fragmeétg é ¢ é é é é € é é . .....503
5) Location of fracture of the big fragmeéte ¢ € € é é é € € . ...... 504
6) Locationof the damages on big fragmeité €é é é é € € € € € ..504

6.1) Pounding oftheedge € é 6 é 6 é e éééééé. ..504

XIX



//////////////////////

,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,

""""""""""

4) General morphology afnmodified manuports (pebbles & cobbkes)516
5) Location of fracture the unmodified manuports (pebbles & colible517
6) ReddeningBurning of unmodified manuports (pebbles & cobples .517

CHAPTER V: Comments and @nclusion

5.1 Summary of the lithic industry from area 2, sectors S20W10 and S21W10 in
Tham Lod Rockshelteréeééécecéeécredee.....563
5.2 Experimental replication of stone artefacts using modern raw materials sam
from Nam Lang River, Ban Tham Lod Village, Pang Mapha District, Mae Hong .
Provinceééeééeééeéeéeéeéeéeéeéeéeéeéeéebss
521)Reconstruction of |l ithic tech1i589
5.3 The significance of cultural behavioduring late Pleistocetreo e ar | y 601
54Di scussionéééeéeéeééeécéceécéce écetécsdéd 613

5.5 Conclusionéeéeéeéééééececeeceeeeééécéceedly

//////////////////////////////

///////////////////

Appendices( Vol . 2) ééeéeéeecééeeéeeéecel. ... 1-172

rrrrrrrrrrrrrrrrrrrrrrrrr

Appendi x Aééééééeeéeéeéeééééceeceeeéeéeéeéélslen

XX



Figure 1.2.1

Figure 1.2.2
Figure 1.23
Figure 1.2.4
Figure 1.2.5
Figure 1.2.6
Figure 1.3.1

Figure 13.2
Figure 13.3
Figure 1.3.4
Figure 1.3.5
Figure 1.3.6

Figure 1.3.7

Figure 1.3.8

Figure 1.3.9

Figure 1.3.10
Figure 1.3.11
Figure 1.3.12
Figure 1.3.13
Figure 1.3.14
Figure 1.3.15
Figure 1.3.16
Figure 1.3.17
Figure 1.3.18
Figure 1.3.19
Figure 14.1

Figure 1.4.2

Figure 2.1.1
Figure 2.1.2
Figure 2.2.1

Figure 2.2.2

List of Figures

Photograph of Prince Damrong Rajanubhab, Son of King Mong|
(Ramal V) éééeéééeecééeecéecééadeéé .8
PhotograpiH.R. van Heekereh Net her | ander éar9
Photograph Chin Yo i (Thai archaeol 0.g.10
Photograph Chester Gorman (Americanr c hae ol o gé .sl11l
Photograph Surin Pookajornédg 12
Photograph Rasmi Shoocongdej 13
Map of Southeast Asia showing Thailand is related to various
Hoabinhian siteséééeééeceééaeé&.l8
Stone artefacts fromang Rongrien Rockshelter, Soutlestern
Thail andééeéeiecebiioadddassd
Stone artefacts fromang Rongrien Rockshelter, Soutlestern
Thailandéééeéééeéeééeeéééeééé ectéd2s
Stone artefacts frohham Pha Chang Rockshelter, Obluang,
Northern Thail andééeéééeéécée.e?22r
Elongated and short flakes fravioh Khiew Rockshelter, locality 1
Southwe st ern Thail andéééééééééc
Stone artefacts fromloh Khiew Rockshelter, Soutlestern
Thailandéeééeéeéeéeéeéeéeéeéeéce 32
Stone artefactsfroboang Kamnan Cave, é&Ne37
Stone artefacts froBan Rai Rockshelter, NorWwesternT h a i | 40
Stone artefacts froBan Rai Rockshelter, Nortlwesten T h a i 40
Stone artefacts froBan Rai Rockshelter, Norwesten T h a i.42
Stone artefacts fror8pirit cave, Northwe st er n T h & é 145
Stone artefactsfro@ngbah cave, Westeé nb0
Stone artefacts fror8 a i Yok cave, West.erb4
Stone artefactsfrodan Kao sites, We®teb7
Stone artefactsfroBan Kao sites, We®tteb8
Stone artefacts frohham Phaa Chan sites, No#tlesten Thailand.62
Stone artefacts frohham Phaa Chan sites, No#stlesten Thailand. 63
Stone artefacts fromitesTham Khao Khi Chan, Southeihailand..66
Stone artefact§om Banyan Valley cave\orthrwe st er n  T69
Map showing approximate locations of some prehistoric sites
mentioned in textééééeéeéeeecéeé
Two chronological sequences of Thai prehistaeft The
traditionallyaccepted sequence as of ca. 188ght The sequence
as revised in the | ighééééér 73
Map of Thailand, showing northern Thailand, and the location o
Mae Hong Son provinceééeéeéeeer.sd
Map of Southeast Asia, showing Thailand and the location of thi
main cities near Tham Lod & n.78
Schematic representation of the relationship between forest typ:
elevation and wetnessimor t hern Thai lé@&m®adé.82
The habitat diversity in the study area, surrounding in the Tham

,,,,,,,,,,,,,,,,,

XXI



Figure 2.2.3

Figure 2.2.4

Figure 2.2.5

Figure 2.3.1
Figure 2.3.2
Figure 2.3.3
Figure 2.3.4
Figure 2.3.5
Figure 23.6

Figure 2.3.7
Figure 2.3.8

Figure 2.3.9

Figure 23.10

Figure 2.3.11

Figure 2.3.12

Recent forest in Ban Tham Lod: a) The limestone forest, domin:
by Dracaena loureirj Euphorbiasp; b) The limestone forest mixing
bamboo forest, showingracaena loureirj Euphorbiasp, bamboo;
c) The Mixed deciduous forest, in this picture displayilegtona
grandis Lanneasp. in family Anacardiaceae:a) The ain floras

in the mixed deciduous forest displayiBmilaxsp. in family

Smil acaceaeéééeééecééeeééeecécéce
Some smaller bodied mammals found in northern Thailand 1)
Hylopetes albonigefParticoloured flying Squirrel), 2Jupaia
belangeri(Northern tree shrew), Presbytissp. (Langur), 4)
Paradoxurus hermaphrodit{€ommon palm civet) Viverricula
indica (Small Indian civet), 6Rhizomys pruinosuy$ioary bamboo
rat), 7)Hylobates larfWhite-handed gibbon), &elis craus(Jungle
cats), 9)Viverra zibethgLarge Indian civet),

10)Hystrix brachyurafl East Asi an por c €p.i85
Some larger bodied mammadsind in northern Thailand,)
Naemorhedusumatraensig¢Southern serow), Bubalus arnee
(Wild water buffalo)3) Cervus unicolo(Sambar dear), Muntiacus
muntjak(Common barking deer), Dus scrofdEurasian wild pig),
6) Bos javanicugBanteng), 7Naemorhedus caudatgisong-tailed
goral), 8)Macacasp. (Pigtailes macaque), Panthera pardus
(Leopard or panther), 10jacacamulatta(Rhesus macaque), 11)
Bos gaurugGaur), 12)Panthera tigris(Tiger),

////////////

///////////////////

Theethnographic and socultural environment at Pang Mapha
district, Mae Hong Son Province, Noithe st er n Thaéi 88
Geomorphological map, showing the location of Tham Lod

Map and topographic profile of Tham Lod cave, doline and
rocksheler, showing geomorphological features along the LRingro0
Geologic map of study area, showing the location of the Tham L
Rockshelter, Pang Mapha diést 91
Interpretatiormap from aerial photo, showing the rock units in
Pang Mapha districtéééécéecee.c
The | ocation of prehistori . 93
Geographic setting of Ban Tham Lod at Pang Maphadtisiiae
Hong Son provinceééééééececeeed 9
The geographic setting of Tham Lod Rockshelter, showing the

di fferent views of doline @ano94
Environmental setting around Ban Tham Lod villagang Mapha
district; a) BanTham Lod, b) Bamboo forest, ¢c) Tham Lod Cave,
and d) Nam Lang RIiver é6666666. 6
Surroundings of Tham Lod Rockshelter: a) Tham Lod Natural
Education, b) Nam Lang River, c) Wildlife educatiCenter, and d)
Tham Lod Rocksheltereéeééecée

XXl



Figure 2.3.13
Figure 2.3.14

Figure 2.3.15

Figure 2.3.16
Figure 2.3.17

Figure2.3.18
Figure 2.4.1

Figure 2.4.2
Figure 2.4.3
Figure 2.4.4

Figure 2.4.5

Figure 2.4.6

Figure 2.4.7

Figure 2.4.8

Figure 2.4.9
Figure 2.4.10
Figure 2.4.11

Figure 2.4.12

Figure 2.4.13

Figure 2.4.14

Figure 2.4.15

Map of excavation layoutt Tham Lod Rockshelter, showing the
reference system, using a @ea.97
Direction view from the Tham Lod Rockshelter, related to the
natural resourcescééceceesdda
Plan of excavation at Tham Lod Rockshelter, showing the locat

of excavation areas; 1= Sector S23W10, 2 = Sector 21W10,

3= Sector Baulk S21W10, 4= Sector S20W10, 5= Sector S20W

6= Sector Baulk S20W9, 7= sector S1OW9......ccccovimmiieiiiereeennnn. 100
Pl ane of excavation of ar eaé.101
Plane of excavation of area 2 and photos of the excavation in

Pl ane of excavation of aredéaé 103
Photos of excavation, showing the location of areas 1, 2 and 3 ¢
Tham Lod Rockshelteréeéeéeéeé&e 104
Combined stratigraphic sequence of arkaa and 3 at Tham Lod
Rockshelteréeééeéeéeéeéeéeéeeed& 105
Combined stratigraphic sequence of areas 1, 2 and 3 at Tham L
Rockshelteréeééeéeéeéeéeéeéeeed 106
Stratigraphic sequence and vertical distribution of archgesab
material in area 1, sector éS107
Plan of excavation, showing the position and extent of burial 1 ¢
the archaeological material from the level 5 (190 cm dt.) in the €
sector S23Wl10atThamod Rockshel t ed &é&é.113
Plan of excavation, showing the distribution of the archaeologic:
material from the level 16 (300 cm dt.) of the area 1 sector S23\

at Tham Lod Rockshel.t.er.ég.e.é.é.é
Plan of excavation, showing the distribution of the archaeologic:
materials from the level 21 (350 cm dt.) of the area 1 sector S22

at Tham Lod Rockskelttereeeé&e 117
Plan of excavation, showing the dibution of the archaeological
materials from the level 35 (490 cm dt.) of the area 1 sector S2:

at Tham Lod RockshkReélteere&e&&eé 119
North, east and west profiles, showing the stratigraphic sequenc
area 1 sector S23W10Rtham Lod Rockshe.l.t.121
Photos of excavation of the area 1sector S23W10 at Tham Lod
Stratigraphic sequence and vertical distribution of archaeologice
materialinar ea 2 sector S21W10 &té 123
Plan of excavation, showing the distribution of the archaeologic:
material from the stratigraphic layer 2 (2800 cm dt.) of area 2
sector S21W10 at Tham..Lod..R0.126
Plan of excavation, showing the distribution of the archaeologic:
material from the stratigraphic layer 3 (38339 cm dt.) of area 2
sectors S21W10 (NEQ4, SEQ 13), Baulk S21W10 (N/ER) and
S20W10 (SEQ3)atThamLodR c k shel t er é é é €128
Plane of excavation, showing the surface of level 9 (370 cm dt.)

area 2 sector S21W10 at Thaml30
Plane of excavation, showing the surfacéwgtl 20 (480 cm dt.) of
area 2 sector S21W10 at Thamil32

XX



Figure 2.4.16

Figure 2.4.17

Figure 2.4.18

Figure 2.4.19

Figure 2.4.20

Figure 2.4.21

Figure 2.4.22

Figure 2.4.23

Figure 2.4.24

Figure 2.4.25

Figure 2.4.26
Figure 2.5.1

Figure 2.5.2
Figure 2.5.3

Figure 2.5.4
Figure 2.5.5
Figure 2.5.6
Figure 2.5.7

Figure2.5.8

Plan of excavation, showing the distribution of the archaeologic:
material from the level 24 (540 cm dt.) of area 2 sectors S21W1
Baulk S21Wltland S20W10 at Tham Lod138
Plan of excavation, showing the distribution of the archaeologic:
material from the level 29 (640 cm dt.) of area 2 sectors S21W1
Baul k S21W10 and S20W10 at T.140
Plan of excavation, showing the distribution of the archaeologic:
material from the level 34 (740 cm dt.) of area 2 sectors S21W1
Baul k S21W10 and S20W10 at T.142
The four profilesof the trench in area 2 showing the stratigraphic
sequence of sectors S20W10, Baulk S21W10 and S21W10 at 1
Lod Rockshelteréeééeeéeéeéeéé&édédee. 143
Phot os of excavation of aréeéa. 144
Stratigaphic sequence and vertical distribution of the archaeolo:
materialinare8 at Tham Lod .Ro.c.k.s.h.e.l145
Plan of excavation, showing the distribution of the archaeologic:
material from the level {540 cm dt.) of area 3 at Tham Lod
Rockshelteréeeééeeééceéeeeeed . 148
Plan of excavation, showing the distribution of the archaeologic:
material from the level 13 (660 cm dt.) of area 3 at Tham Lod
Rockshelteréeééeééeécéeecéeeeeeeeeée 151
Plan of excavation, showing the distribution of the archaeologic:
material from the level 18 (760 cm dt.) of area 3 at Tham Lod
Rockshelteréeéeééeeééecéeeeeeeeé 152
The four sections of the trench in area 3 shgwire stratigraphic
sequence of sectors S19W9, Baulk S20W9 and S20W9 at
Tham Lod Rockshelterééoasasd
Phot os of excavation of aréeéa. 154
The mammal remains of area 1 of Tham Lod Rockshelter; 1) TF
incisors ofRodentia 2) A right lower molar 1 oRhizomyidag3) A

right upper jaw fragment with molars3lof Rhizomyspp., 4) A left
lower jaw fragment with molars-3 of Canomys badiys) A right

lower jaw fragment with premolar-4molar 3 ofBandicotasp., 6) A

left lower jaw fragment with molars-3 of Bandicota savilei7) A

lower jaw fragment with a cheek toothld§stricidae 8) A lower jan
The freshwater shellfishes from area 3 of Tham Lod Rocksée#te158
The human skeleton of burial 2 of area 1 is dated to around
13,690 N 80 B. Péééééeéééeéé éééédl60
Stone artefacts from the layer 2 of area 2 sector S20W10 (SBQ

at Tham Lod Rockshelterée@&é&é&e 166
The human skeleton bones of burial 1 of area 1 dating around
12,100 N 60 B. Péééééeééeéeéééteedlrl
Stone artefactrom the layer 3 of area 1 sector S23W10 at
ThamLod Rockshelteréeéeéeecééeceé
Stone artefacts from the layer 3 of area 2 sector S20W10 (SBQ

at Tham Lod Rockshelteréee@eeée&e 173
Stone artefacts from the layer 3 of area 3 at Tham Lod

,,,,,,,,,,,,,,,,,,,

XXIV



Figure 2.5.9

Figure 2.5.10
Figure 2.5.11
Figure 2.5.12
Figure 2.5.13

Figure 33.2
Figure 3.3.3

Figure 3.4.2.1

Figure 3.4.2.2

Figure 3.4.2.3
Figure 3.4.2.4
Figure3.4.3.1
Figure 3.4.3.2

Figure 3.4.3.3
Figure 3.4.3.4

Figure 3.4.3.5
Figure 34.3.6
Figure 3.4.3.7
Figure 3.4.3.8
Figure 3.4.4.1
Figure 3.4.4.2

Figure 3.4.4.3
Figure 3.4.4.4

Figure 3.4.4.5
Figure3.4.4.6

Stone artefacts from the layer 4 of area 2 sector S20W10 (SBQ
at Tham Lod Rockshelteréé&&é&e 175
Stone amfacts from the layer 4 of area 2 sector S20W10 (SBY :
at Tham Lod Rockshelteréé&@&é&eée 176
Stone artefacts from the layer 8 of area 2 sector S20W10 at Thz
Lod Rockshelteréeééeééééeéeddadd 182
Severalypes of core tools from the layer 9 of arese2tor S20W10
atThamLodRockhel t er éé éé é é éeéeéée é . 185
Several types of core tools from the layer 10 of arsector S20W1

Schematic of Ilithic reductéeé®é 197
Thelithic production system at Tham Lod Rockshelter, during la
Pleistocene to earklolocene, composed of two different process
core reduction in order to produce flakes (on the left) and shapir

| arge tools from cobbl.es...(.0.n.199
Preliminary classification of the litc artefacts from Tham Lod
Rockshelter, at the time ofe. 203
Lithic materials from Tham Lod Rockshelter kept at the Tham L«
Natural andwildlife Education Center, Pang Mapha district, Mae
Hong Son provinceéééeeeeeedé é . 204
Preliminary classification of lithic assemblage from area 2, sectc
S20W10(SEQ®3 ) of Tham Lod Rocks.h.205
Preliminary classification of lithic assemblage from area 2, sectc
S21IWI0SEQ34) of Tham Lod Rocks.h.206
Distribution ofthe dimensions of flakes, showing the length, widt
and thicknesseéééeeeééeeéeetéeéee 209
Main descriptive terms for flakes, represented on tirakand
dorsal facesééeéééeeééeceéeeéeed&.209
lllustration of the main types of butt or striking platforntioé flakes210
lllustration of the characters of the dorsal face of flakean&unt of
cortex; b) directomf scarséééééecééééééé 212
The planes for the description of the objects volume, showing tF
frontal, sagittal and tranéeg 213
Representation of the various shapes, shown on the frontal, sag
and transversal vi ewsééaaee&edesa. 214
lllustration of theangle categories used to describe the flake edg
on the right, l eft, dist.al...a.215
Distribution of the angle aédges of flakes, represented on the rig

l eft, distal and proxi maé éé&é 215
The dimension of the tools (large and small tools): length, width
thicknessééeéeééeéeéeeééecéedéere2l9
Thegd anes for the description
tools), shown in the frontal, sagittal and transversal views..........220
Il Tustration of the main séé. 222
lllustration of the delineation of the edgagittal view), representir
the incurvated, straig.ht..an.d.223
lllustration of the symmetry or nesymmetry of tools irsagital view224
lllustration of the amount of cortex on the upper and lower faces
the tools (|l arge and smaldéd.225

XXV



Figure 3.4.4.7 lllustration of the direction of scars on the upper and lower faces
the tools (mainly |éaérégéeé é éoeod .226
Figure 3.4.4.8 lllustration of theextension of removals or extension of retoath
the tools (|l arge and smaldéaéa.227
Figure 3.4.4.9 lllustration of the location whe the angles of tool edges are
observed (largeamimal | t ool s) é é é é é é&é& 228
Figure 3.4.4.10 lllustration of the angle categories used for qualifying the edges
the tools (large and small tools). Va: very acute; A: acute;
O: oblique/intermediate; S: .228
Figure 3.4.4.11 lllustration of the frontal view of the edges of the tools

,,,,,,,,,,,,

(largeand mal | t ool s) éééeéeeeééééée229

""""""""""

(Lighttdut 'y t ool s)ééééééeééeéééeé&é a3l
Figure 3.4.4.14 lllustration of some examples of the position of retouch on small
tools(Lightduty tools) on fl akeédé&é& 233
Figure3.4.5.1 Mai n descriptive terms for éé 239
Figure 3.4.52 Mai n descriptive terms for éé 239
Figure 3.4.6.1 lllustration in frontal view of the main types hctures that may
affect the hammerstoneseéeéeé@&@&.245
Figure 3.4.6.2 lllustration in sagittal view of the main types of fractures that ma
affect the hammerstoneseéeé&ee&e& 245
Figure 3.4.6.3 lllustration of the types of hammeringant k s é € é é é éé&é& 246
Figure3.46.4 | | l ustration of the intensiét 246
Figure 4.2.1  Distribution of the main categories of lithic artefacts in the
stratigraphic sequence of area 2 sectors S20W10 ($5@3

Figure 4.2.2  Distribution of the total number of lithic artefacts in the stratigray
sequence of area 2 sectors S20W10 (SEQP& S2IW10 (SEQ 34) 259
Figure 4.2.3  Distribution (in numbers) of the magategories of lithic artefacts
from Tham Lod rockshelter, area 2 sectors S20W10 (SBER&3

Figure 4.2.4  Distribution (percentage) of tools (large and small tools) across
stratigraphyof Tham Lod Rockshelter, area 2 sectors S20W10 (¢

Figure 4.3.1  Distribution of the percentage of flakes in the stratigraphic sequ
of Tham Lod Rockshelter, area 2 sectors S20V&HER 34),

Figure 4.3.2  Distribution of the flakes by length from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€)B& S21W10 (SE@B-4 ) € é é é .263
Figure 4.3.3  Distribution of the flakes by width from Tham L&tbckshelter, are.
2 sectors S20W10 (SEQ4A) & S21W10 (SEQ3l ) é éé& e é é 264
Figure 4.3.4  Scatter diagram length x width of the flakes from Tham Lod
Rockshelter, areagecbrs S20W10 (SEQ-3) & S21W10 (SEQ 31)264
Figure 4.3.5  Distribution of theaverage length of the flakes across the stratigr
of Tham Lod Rockshelter, area 2 sectors S20W10 (SERE3

XXVI



Figure 4.3.6

Figure 4.3.7

Figure 4.3.8

Figure 4.3.9

Figure 4.3.10

Figure 4.3.11

Figure 4.3.12

Figure 4.3.13

Figure4.3.14

Figure 4.3.15

Figure 4.3.16
Figure 4.3.17
Figure 4.3.18
Figure4.4.1
Figure 4.4.2
Figure 4.4.3
Figure 4.4.2.1
Figure 4.4.2.2

Figure 4.4.2.3

Distribution of the average width of the flakes across thégtaghy
of Tham Lod Rockshelter, area 2 sectors S20W10 (SERSE3

Distribution of the corticality of butt of the flakes across the
stratigraphic sequence of Tham Lod Rock&nearea 2 sectors

Distribution of the corticality of butt of the flakes across the
stratigraphic sequence of Tham Lod Rockshelter, area 2 sector:

Distribution of the angle of butt of the flakes across the stratigra
sequence of Tham Lod Rockshelter, area 2 sectors S20W10

. 269
Distribution of the amount of cortex on dorsal face of the flakes -
Tham Lod Rockshelter, area 2 sectors S20W10 (SBER&3

Distribution of the direction of scars on dorsal face of the flakes
Tham Lod Rockshelter, area 2 sectors S20W10 (SBER&3

Categories of angles used to assessing the edgeddiniyéeflakes
across the stratigraphic sequence of Tham Lod Rockshelter, are

Distribution of the angle of right and left sides of the flakes from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBD&3

Distribution of the angle of distal side of the flakes from Tham L
Rockshelter, area 2&ers S20W10 (SEQ-3) & S21W10 (SEQ 31)279
Distribution of the angle of proximal side of the flakes from Thar
Lod Rockshelter, areasectors S20W10 (SEQ4} & S21W10

///////////////////////

rrrrrrrrrrrrrrrrrrrrr

(SEQ3-4): layers 5,6 andé’é é e e e € € €6 € € é é é é é . 282
Flakes from Tham Lod Rocksheltarea 2 sector S20W10
(SEQ 34):layer8,9and ) é é € € € € . .oomrerrriiiiiimeeeens 283

Distribution of the main categories of large tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10 (SQE 31)286
Distribution of the raw materials of large tools from Tham Lod
Rockshelter, area 2&ers S20W1QSEQ 34) & S21W10 (SEQ 3)287
Distribution of the weight (gr.) of large tools from Tham Lod
Rockshelter, area 2 secsd520W10 (SEQ-3) & S21W10(SEQ 34)288
Distribution the different types of choppererft Tham Lod
Rockshelter, area 2&ers S20W10 (SEQ-3) & S21W10 (SEQ 31290
Distribution the raw materials of choppers from Tham Lod
Rockshelter, area 2 gecs S20W10 (SEQ-3) & S21W10(SEQ 34)291
Distribution of the weight (in gram) of choppers from Tham Lod
Rockshelter, area 2 gecs S20W10 (SEQ-3) & S21W10(SEQ 34)292

Figure 4.4.2.1.1Distribution of the end choppers by length from Tham Lod

Rockshelter area 2 gecs S20W10$EQ 34) & S21W10(SEQ 34) 294

XXVII



Figure 4.4.2.1.2Distribution of the end choppers by width from Tham Lod
Rockshelter area 2 sectora@V10 (SEQ 31) & S21W10(SEQ 34) 295
Figure 4.4.2.1.3Scatter diagram length x width of tead choppers from Tham Loc
Rockshelter, areagectors S20W10 (SEQB & S21W10(SEQ 34)295
Figure 4.4.2.1.4Distribution of the average length of the end choppers across th
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ34) & S21IWI0 (SEQ3)é e é e éeéeééeééé. ....2%
Figure 4.4.2.1.5Distribution of the average width of the end choppers across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Figure 4.4.2.1.6Distribution of the weight (in gram) of end choppers from Tham
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Figure 4.4.2.1.7Distribution of the supports of emthoppers from Tham Lod
Rockshelter, area 2 gecs S20W10 (SEQ-3) & S21W10(SEQ 34)298

Figure 4.4.2.1.8Distribution of the amount of cortex on the upper face of end
choppers from Tham Lod Rockshelter, area 2 sectors S20W10

Figure 4.4.2.1.9Distribution of length (in mm) of the longest removal on upper fe
of end choppers from Tham Lod Rockshelter, area 2 sectors

Figure 4.4.2.1.1(Main form ofend chopper found at Tham Lod Rockshelter, area
sectors S20/10 (SEQ 34) & S21W10 (SEQ 31): shawing the
direction and number of r emo.311

Figure 4.4.2.2.1Distribution of the sidehoppers by length from Tham Lod
Rockshelter area 2 sg®rs S20W10 (SEQ-3) & S21W10 (SEQ 3}) 314

Figure 4.4.2.2.2Distribution of the side choppers by width from Tham Lod
Rockshelter area 2 sectors S20W10 (SE) & S21W10(SEQ 34) 314

Figure 4.4.2.2.3Scatter diagram length x width of the side choppers from Tham
Rockshelter, areagctors S20W10 (SEQA & S21W10

Figure 4.4.2.2.4Distribution of the averagength of the side choppers across the
stratigraphy of Tham Lod Rockshelter area 2 sectors S20W10

Figure 4.4.2.2.5Distribution of the average width of the side choppers across tht
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Figure 4.4.2.2.6Distribution of the weight (in gram) of side ghmers from Tham Lo
Rockshelter, area 2 sectors S20W10 (SE€) & S21W10

Figure 4.4.2.2.7Distribution of the supports of side choppers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10
(SEQ34)¢e ééecéééeecééeceéeecéeéeeceéeecé. 318

Figure 4.4.2.2.8Distribution of the amount of cortex on the upper face of side
choppers from Tham Lod Rockshelter, area 2 sectors S20W10

Figure 4.4.2.2.9Amount of cortex on lower face of the side choppers from Tham
Rockshelter, area 2 sectors S20W10 (SE) & S21W10(SEQ 34)321

XXVIII



Figure 4.4.2.2.1(Distribution of length (in mm) of the longest removal on upper fe
of side choppers from Tham Lod Rockshelter, area 2 sectors

Figure 4.4.2.2.1:Main form ofside chopper found at Tham Lod Rockshelter, area
sectors S20/10 (SEQ 34) & S21W10 (SEQ 31); showing the
direction and number of r e#o 330

Figure 4.4.2.3.1Distribution of thetotal number of other choppers in tteatigraphic
sequence of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S2IW10 (SEQ3)eé e ééeeééeeéeeé. 332

Figure 4.4.2.3.2Distribution of the other choppers by length from Tham Lod
Rockshelter area 2 sectors S20W10 (SE4) & S21WL0 (SEQ 34) 334

Figure 4.4.2.3.3Distribution of the other choppers by width from Tham Lod
Rockshelter area 2 sectors S20W10 (SE) & S21W10(SEQ 34) 334

Figure 4.4.2.3.4Scatter diagram length x width of the end choppers ffbam Lod
Rockshelter, areagstors S20W10 (SEQ-3) & S21W10 (SEQ 31)335

Figure 4.4.2.3.5Distribution of the average length of other choppers across the
stratigraphic sequence of Tham Lod Rockshelter, area 2 sector:
S20W10 (SEQ3) & S2IWI0(SEQ)e e é e ée é e é e . 335

Figure 4.4.2.3.6Distribution of the average width of other choppers across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21IW10 (SEQ3)e e éeéeéééeeéée. ...336

Figure 4.4.2.3.7 Distribution of the weight (in gram) of other choppers from Thar
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
(SEQ34)¢e éeéeééeéeéeéeéeéeéeeeée. 337

Figure 4.4.2.3.8Distribution of the support of other choppers from Tham Lod
Rockshelter, area 2 sector S20W10 (SEQ & S21W10(SEQ 34).338

Figure 4.4.2.3.9Distribution of the amount of cortex on the upper face of other
choppers from Tham Lod Rockshelter, area 2 sector S20W10
(SEQ 34) & S21IWI10 (SE@4)¢e e éeé e ééeeéée. ....340

Figure 4.4.2.3.1(Amount of cortex on lower face of the other choppers from Thar
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
(SEQ34)e éecéeééeéeéeéeéeéeéeceeée. 341

Figure 4.4.2.3.1Distribution oflength of the longest removal (in mm) on upper fa
of other choppers from Tham Lod Rockshelter, area 2 sectors
S20WL0 (SEQ 24) & S21IW10 (SEQ3 ) e e éé eé€é é e . 344

Figure 4.4.2.3.1:Main forms ofother chopper found at Tham Lod Rockshelter, art
sectors S20W10 (SEQA & S21W10 (SEQ 31); a) multiple
chopper, b) extended choppeg é € € € € € € € . .cooveeerrnnnnnnn, 351

Figure 4.4.2.3.1:Main forms ofother chopper found at Tham Lod Rockshekeea 2
sectors S20W10 (SEQ4A & S21W10 (SEQ 3); c) multiple
chopper ¢orner+ sidechoppey), d) steep choppéwith indication of
direction and number of r emo 352

Figure 4.5.1.1 Distribution of the weight (in gram) aimall tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10(SEQ 34)357

Figure 4.5.2.1 Distribution of thetotal number of scrapers in the stratigraphic
sequence of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21W10 (SEQ3)¢é e é e ééeéeéeé. ....35

Figure 4.5.2.2 Distribution of the scrapers by length from Tham Lod Rockshelt:
area 2 sectors S20W10 (QB-4) & S21W10 (SEQ3l ) € é é é 361

XXIX



Figure 4.5.2.3
Figure 4.5.2.4

Figure 4.5.2.5

Figure 4.5.2.6

Figure 4.5.2.7
Figure 4.5.2.8

Figure 4.5.2.9

Distribution of the scraperby width from Tham Lod Rockshelter

Scatter diagram length x width of the scrapers from Tham Lod
Rockshelter, areagedors S20W10 (SEQ-3) & S21W10(SEQ 34)362
Distribution of the average length of the scrapers across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21IWI10 (SEQ3)é e é e éeéééeééeé. ....363
Distribution of the average width of the scrapers across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21W10 (SEQ3)é e é e éeéeéeéeéeé. .....363
Distribution of the weight (in gram) of scrapers from Thiamal
Rockshelter, area 2 secs S20W10 (SEQ-3) & S21W10(SEQ 34)364
Distribution of the supports of scrapers from Tham Lod Rockshe

Distribution of length of the longest removal (in mm) on upper fe
of end scrapers from Tham Lod Rockshelter, area 2 sectors S2!

Figure 4.5.2.10 Distribution of length of the longest removal (in mnm) @pper face

of side scrapers from Tham Lod Rockshelter, area 2 sectors S2

Figure 4.5.2.11 Main forms ofscrapers found at Tham Lod Rockshelter, area 2

sectors S20W10 (SEQ4 & S21W10 (SEQ 3); a) end scraper,
b) side scrapeillustrating thedirection and removals and retouch388

Figure 4.5.2.12 Main forms ofscrapers found at Tham Lod Rockshelter, area 2

Figure 4.5.3.1
Figure 4.5.3.2
Figure 4.5.3.3

Figure 4.5.3.4

Figure 4.5.3.5

Figure 4.5.3.6
Figure 4.5.3.7

Figure 4.5.3.8

Figure 4.5.3.9

sectors S20W10 (SEQ4H & S21W10 SEQ 34); c) corner scrapel

d) double scrapeillustrating thedirection andemovals and
Distribution of thelength of the denticulates from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEA) & S21W10(SEQ 34)391
Distribution of the width of the denticulates from Tham Lod
Rockshelter area 2 st®rs S20W10 (SEQ-8) & S21W10 (SEQ 3) 391
Scatter diagram length x width of the denticulates from Tham Lc
Rockshelter, areagectors S20W10 (SEQH & S21W10(SEQ 34)392
Distribution ofthe average length of the denticulates across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Distribution of the average width of the denticulates across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Distribution of the weight (in gram) of denticulates from Tham L«
Rockshelter, area 2&ers S20W10 (SEQ-3) & S21W10 SEQ 34)394
Distribution of the supports of denticulates from Tham Lod
Rockshelter, area 2 sectors08210 (SEQ 34) & S21W10 (SEQ 31)395
Distribution of length of the longest removal (in mam) upper face

of denticulates from Tham Lod Rockshelter, area 2 sectors S20

Main form ofdenticulate found at Tham Lod Rockshelter, area 2

sectors S20W10 (SEQ4A & S2IW10 (SEQ 34); illustrating the
direction andemovalsand et ouches (< 5 mm406

XXX



Figure 4.5.4.1
Figure 4.5.4.2
Figure 4.5.4.3

Figure 4.5.4.4

Figure 4.5.4.5

Figure 4.5.4.6
Figure 4.5.4.7

Figure 4.5.88

Table 4.5.4.9

Figure 4.5.5.1
Figure 4.5.5.2

Figure 4.5.5.3

Figure 4.5.5.4

Figure 4.5.5.5

Figure 4.5.5.6

Figure 4.5.5.7

Figure 4.5.5.8

Figure 4.6.1.1

Figure 4.6.1.2

Distribution of the length of the pointed tools from Tham Lod
Rockshelter area 2 sectors S20W10 (SE€) & S21W10 (SEQ 31) 408
Distribution of the width of the pointed tools from Tham Lod
Rockshelter area 2 sectors S20W10 (SE€) & S21W10 (SEQ 3}) 409
Scatter diagram length x width of the pointed tools from Tham L
Rockshelter, areagectors S20W10 (SEQB & S21W10 (SEQ 31)409
Distribution of the average length of the pointed tools across the
stratigraphic sequence of Tham Lod Rockshelter, area 2 sector:

Distribution of the average width of the pointed tools across the
stratigraphic sequence of Tham Lod Rockshelter, area 2 sector:

Distribution of the weight (in gram) gfointed tools from Tham Lo«
Rockshelter, area 2 sectors S20W10 (SE) & S21W10 (SEQ 3)411
Distribution of the supports of pointed tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE€) & S21W10 (SEQ 3)412
Distribution of length of the longest removal (in mm) on upper fe

of pointed tools from Tham Lod Rockshelter, area 2 sectors S2(
(SEQ34) & S21IWI0 (SEQ3)é e é e éecéeééeéeéeéeéé. 418
Main form ofpointed tool found at Tham Lod Rockshelter, area :
sectors S20W10 (SEQ4H & S21W10 (SEQ 31); with illustration

of thedirection andemovals and retouches (<5 mémg é é é é . 423
Distribution of the length of the atypical small toflsm Tham Lod
Rockshelter, area 2 sectors S20W10 (SE£) & S21W10 (SEQ 31425
Distribution of the width of the atypical small tools from Tham Lc
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10 (SEQ 31)426
Scater diagram length x width of the atypical small tools from Tt
Lod Rockshelter, areasectors S20W10 (SEQ4H & S21W10
Distribution of the length average of the atypical small tools acrc
the stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W
(SEQ 34) & S21W10 (SEQ3)é e é e ééeéeéeéeé. 427
Distribution of the width average of the atypical small tools acro:
the stratigraphy of Tham Lod Rockshelter, area 2 seS@08V10

Distribution of the weight (in gram) of atypical small tools from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBED&3

Distribution of the supports of atypical small tools from Tham Lc
Rockshelter, area 2 sectors S20W10 (SE) & S21W10 (SEQ 31)429
Distribution of length of the longest removal (in mm) on upper fe
of atypical small tools from Tham doRockshelter, area 2 sectors

Distribution of thedifferent types of sumatralith (large and small,
typical and partial) in the stratigraphic sequence of Tham Lod
Rockshelter, area 2 secsd520W10 (SEQ-8) & S21W10

(SEQ34)¢e ééeeééeceéecééeceéecéeéeee. 41
Distribution of the weigh{in gram) of sumatraliths (large and sme
typical and partial) from Tham Lod Rockshelter, area 2 sectors
S20W10 (SEQ3) & S2IWI0 (SEQ3)e é e éé e é e é e . 442

XXXI



Figure 4.6.2.1
Figure 4.6.2.2

Figure 4.6.2.3

Figure 4.6.2.4

Figure 4.6.2.5

Figure 4.6.2.6

Figure 4.6.2.7

Figure 4.6.2.8

Figure 4.6.2.9

Distribution of the typical sumatraliths by length from Tham Lod
Rockshelterarea 2 setors S20W10 (SEQ-3) & S21W10(SEQ 34)445
Distribution of the typical sumatraliths by width from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10(SEQ 34)445
Scatter diagram length x width of the typical sumatraliths from
Tham Lod Rockshelter, areas2ctors S20W10 (SEQSB &

Distribution of the average length of the typical sumatrabtiress
the stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W

Distribution of the average width of the typical sumatraliths acro
the stratigraphy of Tham Lod Rockshelter, ars@@ors S20W10

Distribution of the weight (in gram) of typical sumatraliths from
Tham Lod Rockshelter, area 2 sector S20W10 (SER&S21W10
(SEQ34) ééeéeéeéecéecéeéeceéceceéeéeé. 448
Distribution of the supports of typical sumatraliths from Tham Lc
Rockshelter, area 2&ers S20W10 (SEQ-3) & S21W10 (SEQ 31)449
Distribution of the amount of cortex on the upper face of typical
sumatralithdrom Tham Lod Rockshelter, area 2 sector S20W10
Distribution of the amount of cortex on the lower face of typical
sumatraliths from Tham Lod Rockshelter, area 2 sector S20W 1!

,,,,,,,,,,,,,,,,,,,,,,,

Figure 4.6.2.10 Distribution of length of the longest removal (in mm) on upper fe

Figure 4.6.211

Figure 4.6.3.1

Figure 4.6.3.2
Figure 4.6.3.3

Figure 4.6.3.4

Figure 4.6.3.5

Figure 4.6.3.6

Figure 4.6.3.7

of typical sumatraliths from Tham Lod Rockshelter, area 2 sectc
S20W10 (SEQ3) & S2IWI0 (SEQ3 ) é e é e é&¢é é € . 457
Main form oftypical sumatralith found at Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ-3); illustrating
thedirection andemovalsand r et ouches (<5 462
Distribution of partial sumatraliths e stratigraphic sequence of
Tham Lod Rockshelter, area 2 sectors S20W10 (SEQaBd

Distribution of the length of partial sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10(SEQ 34)466
Distribution of the width of partial sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEA) & S21W10(SEQ 34)466
Scatter diagram of length x width of the partamatraliths from

Tham Lod Rockshelter, aress2ctors S20W10 (SEQA &

Distribution of the average length of the partial sumatraliths acrc
the stratigraphy of Tham Lod Rockshelter, arsg@@ors S20W10

Distribution of the average width of the partial sumatraliths acro:
the stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W
(SEQ 34) & S21IWI10 (SEQ3l ) é ée e ééeeéé ... 468
Distribution of the weight (in gram) of partial sumatraliths from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

XXX



Figure 4.6.3.8 Distribution of the supports of partislimatraliths from Tham Lod
Rockshelter, area 2aers S20W10 (SEQ-3) & S21W10 (SEQ 3)470

Figure 4.6.3.9 Distribution of the amount of cortex on the upper face of partial
sumatraliths from Tham Lod Rockshelter, area 2 sectors S20W-:

Figure 4.6.3.10 Distribution of the amount of cortex on the lower face of partial
sumatraliths from Tham Lod Rockshelter, area 2 sectors S20W:

Figure 4.6.3.11 Distribution of the direction of removals on the upper face of the
partial sumatraliths from Tham Lod Rockshelter, area 2 sector

Figure 4.6.3.12 Distribution of length of the longestmoval (in mm) on upper face
of partial sumatraliths from Tham Lod Rockshelter, area 2 secta
S20W10 (SEQ3) & S2IWI0 (SEQ3 ) é e é e éé&eée é e . 479
Figure 4.6.3.13 Main form ofpartial sumatralith found at Tham Lod Rockshelter,
area 2 sectors S20W{BEQ 34) & S21W10 (SE) 3-4); illustrating
the directionandemor al s and r et ouche&sé .484
Figure 4.7.1  Distribution of the raw materials of hammerstones from Tham L
Rockshelter, area 2 sectors S20W10 (SEA) & S21W10(SEQ 34)486
Figure 4.7.2  Distribution of the hammerstones by length from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEA) & S21W10(SEQ 34)487
Figure 4.7.3  Distribution of the hammerstones by width from Tham Lod
Rockshelter, area 2 secsd520W10 (SEQ-3) & S21W10 (SEQ 31)487
Figure 4.7.4  Distribution of the average length of the hammerstones across t
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Figure 4.7.5  Distribution of the average width of the hammerstones across tt
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Figure 4.7.6  Distribution of the weight (in gram) of hammerstones from Than
Lod Rockshelter, area 2 sectors S21W10 (SE & S20W10

Figure 4.7.7  Distribution of the type of fractures on the hammerstones from
ThamLod Rockshelter, area 2 sectors SAMNSEQ 34) &

Figure 4.7.8  Distribution of the type of hammering marks on hammerstones
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3

Figure 4.7.9  Distribution of the intensity of hammering marks on hammerstor
from Tham Lod Rockshelter, area 2 sectors S20{%HD 34) &

Figure 4.7.10 Main forms ofhammerstones found at Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€AB& S21W10 (SEQ3 ) éé . .....496
Figure 4.8.1  Distribution of the big fragments by length from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEA) & S21W10 (SEQ 31)498
Figure 4.8.2  Distribution of the big fragments by width from Tham Lod
Rockshelter, area 2 sectors 8200 (SEQ 34) & S21W10(SEQ 34)499
Figure 4.8.3  Scatter diagram length x width of the big fragments from Tham |
Rockshelter, area 2&ers S20W1(SEQ 34) & S21W10 (SEQ 31)499

XXXIII



Figure 4.8.4

Figure 4.8.5

Figure 4.8.6

Figure 4.8.7

Figure 4.10.1

Figure 4.10.2

Figure 4.10.3

Figure 4.10.4

Figure 4.10.5

Figure 4.10.6

Figure 4.10.7

Figure 4.10.8

Plate4.1
Plate4.2
Plate4.3
Plate4.4
Plate4.5
Plate4.6

Plated4.7

Distribution of the average length of the big fragments across th
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10
..500
Distribution of the average width of the big fragments across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10

Distribution of the weight (in gram) of big fragments from
Tham Lod Rockshelter, area 2 sectors S20W10 (SEJX3

Distribution of the type of fractures of the big fragments from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBER&3

Distribution of the number unmodified manuports (pebbles &
cobbles) by length from Tham Lod Rockshelter, area 2 sectors

S20W10 (SE@-4) & S2IWI10 (SEQ3)e e é e é e é ¢ é € . 510
Distribution of the number unmodified manuports (pebbles &
cobbles) by width from Tham Lod Rockshelter, area 2 sectors
S20W10 (SEQ3) & S2IWI0 (SEQ3)e é e e é e é e é e . 511

Scatter diagram length x width of the unmodified manuports
(pebbles & cobbles) from Tham Lod Rockshelter, area 2 sectors
S20W10 (SEQ3) & S2IWI0(SEQ3 ) é e é e é é ééé .
Distribution of theaverage length of the unmodified manuports
(pebbles & cobblesjcross the stratigraphy of Tham Lod
Rockshelter, area 2 sect@20W10 (SEQ 3) & S21W10(SEQ 34)512
Distribution of the average width of t@modified manuports
(pebbles & cobblesjcross the stratigraphy of Tham Lod
Rockshelter, area 2 sect@20NV10 (SEQ 34) & S21W10(SEQ 34)512
Distribution of the weight (in gram) of unmodified manuports
(pebbles & cobbles) dm Tham Lod Rockshelter, area 2 sectors

. 513

511

Distribution of the type of unmodified manuports (pebbles &
cobbles) from Tham Lod Rockshelter, area 2 sectors S20W10

Distribution of the type of fracture on the unmodified manuports
(pebbles & cobbles) from Tham Lod Rockshelter, area 2 sectors

. 515
(SEQ34) : layer 2666666666666E¢6¢E
Largetools from Tham Lod Rocksheltearea 2 sector S20W10

rrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrr

(SEQ34):layer2 6 € € € € € € € € € € € . mireeiiiiiieerneenn, 523
Largetools from Tham Lod Rocksheltearea 2 sector S20W10
(SEQ34):layer2 € € € € € € € €€ €€ . iiiiiiiinnnennnnn. 524

rrrrrrrrrrrrrrrrrrr

XXXIV



Plate4.8

Plate4.9

Plate4.10

Plate4.11

Plate4.12

Plate4.13

Plate4.14

Plate4.15

Plate4.16

Plate4.17

Plate4.18

Plate4.19

Plate4.20

Plate4.21

Plate4.22

Plate4.23

Plate4.24

Plate4.25

Plate4.26

Plate4.27

Plate4.28

Plate4.29

Plate4.30

Plate4.31

Plate4.32

Largetools from Tham Lod Rocksheltearea 2 sector S20W10

///////////////////

(SEQ34):layes3andé ¢ 6 6 6 € € €€ € €€ é . nnnnnnn, 527
Largetools from Tham Lod Rocksheltearea 2 sector S20W10
(SEQ34):layer£ ¢ € € € € € € € € €€ € . wimnnneiniiinnnnnnn. 528
Large toolsfom Tham Lod Rocksheltearea 2 sector S20W10
(SEQ34):layer£ ¢ € € € € € € € € €€ € . wimrninvinniiinnnnnn. 529
Largetools from Tham LodRockshelterarea 2 sector S20W10
(SEQ34):layer£ ¢ € € € € € € € € €€ € . wmnnninniiinnnnnn. 530

///////////////////
///////////////////
///////////////////
///////////////////
///////////////////

rrrrrrr

(SEQ34): | ayers 4 and
Large tools from Tham Lod Rockshelter, area 2 sector S21W10
(SEQ34) : | ayer BEEEEEEEEEEEEEE
Large tods from Tham Lod Rockshelter, area 2 sector S21W10
(SEQ34) : | ayer BEEEGEEEEEEEEEE
Large tools from Tham Lod Rockshelter, area 2 sector S21W10
(SEQ34) : |l ayer 76666666666606086 &
Largetools from Tham Lod Rockshelter, area 2 sector S21W10
(SEQ34) : | ayer 7666G6666666660E6 &6
Large tools from Tham Lod Rockshelter, area 2 sector S21W10
(SEQ34): |l ayers 7 and 8¢éééeééce
Largetools from Tham Lod Rocksheltaarea 2 sector S20W10

///////////////////
/////////////////
,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,,,,,

//////////////

(SEQ 34 ) : | ayer
Small tools from Tham Lod Rocksheltesirea 2 sector S20W10

rrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrr

XXXV



Plate4.33
Plate4.34
Plate4.35
Plate4.36
Plate4.37
Plate4.38
Plate4.39
Plate4.40
Plate4.41
Plate4.42
Plate4.43
Plate4 .44

Figure 5.11

Figure 5.12

Figure 5.13

Figure 5.14

Figure 5.15

Figure 5.2.1

Figure 5.2.2

Figure 5.2.3

Figure 5.2.4

Small tools from Tham Lod Rocksheltaarea 2 sector S21W10

///////////////////
///////////////////
///////////////////
///////////////////
///////////////////
///////////////////
///////////////////

///////////////////

,,,,,,,,,,,,,,

(SEQ34): | ayer 9éééééééeeceeeceéboeo
Small tools from Tham Lod Rockshelter, area 2 sector S20W10
(SEQ34): | ayer 9eééeéeéeéeéeéebol
Stone artéacts from Tham Lod Rocksheltearea 2 sector S21W10
Distribution of the main artefact categories acrosstraigraphic
sequence of Tham Lod Rockshelter in area 2, sectors S20W10
Distribution of the main tool types (large tools & small tools) acr
the stratigraphic sequence of Tham Lod Rocksheltarda 2, secto
S20W10 and S21W1l0éeééeéeéeéceé b9
Distribution of the main large tool types across the stratigraphic
sequence of Tham Lod Rockshelter in area 2, sectors S20W10
Distribution of the main small tool types across the stratigraphic
sequence of Tham Lod Rockshelter in area 2, sectors S20W10

Distribution of the length (in mm) of scrapers and choppeis f

Tham Lod Rockshelter in area 2, sectors S20W10 (SEfe8d
S21W10 (SEQ 3); up: histogram for intervals of Xm; down:

Flake artefacts fromhe experimental replicatiorsd Nam Lang

Ri ver, Ban Tham Lod Vall ey, 598
Stone artefacts from the experimdmggplicationsat Nam Lang

Ri ver, Ban Tham Lod Vall ey, 599
Stone artefacts froniné experimental replicatiorsd Nam Lang

Ri ver, Ban Tham Lod Vall ey, 600
Drawings showing by experimental replications how the tools cc
have been used, either held in the hand or hafted; a) on to baml
steams; b) scraping on the | at 601

XXXVI



Figure 5.4.1

Table 1.3.1
Table 1.3.2
Table 1.3.3
Table 1.3.4a
Table 1.3.4b
Table 1.3.5
Table 1.3.6
Table 1.3.7
Table 1.3.8
Table 1.3.9
Table 1.3.10
Table 1.3.11
Table 2.4.1
Table2.4.2a
Table 2.4.2b
Table 2.4.3a
Table 2.4.3b
Table 2.4.4

Table 2.4.5

Tham Lod and BaR a %0 sequence (black circles with standart
error bars) compared to Hulu Cave (blue, Wang et al., 2001) an
Dongge Cavéred, Yuan et al., 2004) records in China, and to
Gunung Buda Cave record from Malaysian Borneo (green, Part
al ., 2007)eééeéecééecéeéeceéeecécéce

List of Tables

Radiocarbon dates from Lang Rongrien Rockshelter, Krabi

/////////////

///////////////////

///////////////////////
///////////////////////
//////////////

///////////////////////

Radiocarbon Results from Ongbah cave, Kanchanaburi Provin
Western Thailandééééééeéceéeeéeédo
Radiocarbon Resudtfrom Khao Talu Cave; Ban Kakkanchanabur

////////////////

////////////////

The hypothetical lithic reduction model for Tham Phaa Chan,
activity set sequence proposed for typical Hoabinhian cobbletc60
Time-wise distribution of stone assemblage characteristics fron

rrrrrrrrrrrrrrrr

.. 110
. 111
. 112
. 114
. 116

XXXVII



Table 2.4.6

Table 2.4.7

Table 2.4.8

Table 2.4.9

Table 2.4.10

Table 2.4.11

Table 2.4.12

Table 2.4.13

Table 2.4.14

Table 2.4.15

Table 2.4.16

Table 2.4.17

Table 2.4.8

Table 2.4.19

Table 2.4.20

Table 2.4.21

Table 2.4.22a

Table 2.4.22b

Table 2.5.1
Table 2.5.2
Table 2.5.3
Table 2.5.4
Table 2.5.5
Table 2.5.6
Table 2.5.7
Table 2.5.8a

Table 2.5.8b

Table 2.5.9

Composition othe stratigraphic sequence of layers 6 and 7 in a

S23W10 at Tham Lod Rockshelice ¢ é 6 ¢ é € é é é é é . 120

,,,,,,,,,,,,

. 124
S21W10 at Tham Lod Rockshelice ¢ é 6 é é € é € é é é . 125

S21W10 at Tham Lod Rockshelice ¢ é € € é € é € é é é . 127

Composition othe stratigraphic sequence of layers 9 and 10 in
2 sector S20W10 at Tham Lod Rockshéltérée é € é € é é é .141
Composition othe stratigraphic sequence of layers 1 and 2 in a
sector S20W9 at Tham Lod Rockshedter € é é € é € é € é . 146

sector S20W9 at Tham Lod Rocksheldter € é é € é € é é é . 149
Composition othe stratigraphic sequence of layers 3a, 3b and «

area 3 sector S20W9 at Tham Lod Rockshelieeré ¢ é é é € . 150
Archaeological Wit 1 of Tham Lod Rocksheltéré ¢ € € é é é .162
Archaeological Wit 2 of Tham Lod Rocksheltéré é é é é é é .164
Archaeological Wit 3 of Tham Lod Rocksheltéré é é é é é é .168
Archaeological Wit 4 of Tham Lod Rocksheltéré é é é é é é .177
Archaeological Wit 5 of Tham Lod Rocksheltéré é é é ¢ é é .180
Archaeological Wit 6 of Tham Lod Rocksheltéré é é é ¢ é é .183

,,,,,,,,

Archaeological Wit 7 of Tham Lod Rocksheltéré é é é ¢ é é .186

""""""""

,,,,,,,,,,,,,,,,,,,,

XXXVIII



Table 33.1a

Table 3.3.1b

Table 3.3.2

Table 3.4.2.1

Table 3.4.2.2

Table 3.4.3.1
Table 3.4.3.2
Table 3.4.4.1
Table 3.4.4.2a
Table 3.4.4.2b
Table 3.4.4.3a
Table 3.4.4.3b
Table 3.4.5.1
Table 3.4.5.2
Table 3.4.6.1
Table 3.4.6.2
Table 3.4.7.1
Table 3.4.7.2
Table 3.4.8.1
Table 3.4.9.1
Table 3.3.9.2

Table4.2.1

Table 4.2.2

Table 4.3.1

Table 4.3.2

Table 43.3

The production sequencéshaines opératoir@of stone artefacts ¢
Tham Lod Rockshelter, divide
life: flakes, large tools and small toél® € € € . ..o 196
The production sequencash@ines opératoirgf stone artefacts ¢
Tham Lod Rockshelter, divide
life: hammerstones, manuports, big and small fragréeétg € é 197
The reduction sequence of stone artefacts, representing from
Tham Lod RockshelteNorth-western Thailanél é € é é . .......... 198
Composition of the lithi@ssemblage from each of the two secto
S20W10 (SEQ &) and S21W10 (SEQ-®), area 2, of Tham Lod
Composition of the lithi@ssemblage from Tham Lod Rockshelte
area 2, sectors S20W10 (SE@)Band S21W10 (SEQ®), in the

""""

Criteria for the analysis of the tools (large and small téoés). ......217
Example of the chartsed for analysis of large todldeavyduty

,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,

Example of the chart usddr analysis of small toold.ight-duty

tOOIS), PArt B € . oo 236
Example of the chart used for analysis of small t@alght-duty

tOOIS), PAMT B € . o 237
Criteria for the analysis of thecokeg é é € € € é € é é . .....238

////////

rrrrrrrrrrr

///////////

Example of the chart used fanalysis of big fragmendésé é é é . 251
Example of the chart used for analysis of flake fragments & sm
fragmenté é 6 € 6 € éééééééécéeééé. ... 253

rrrrrrrrrrrrrrrrrrrrrrr

Example of the chart used for analysis of unmodified manuport
(pebbl es& cobbles) éééeéeéeeed&d.é255
Distribution of the main categories of lithic artefacts in the
stratigraphic sequence sé¢ors S20W10 (SEQ-3) & S21W10

(SEQ 34), area 2 of Tham Lod Rockshelieé € é . ................... 258
Distribution of the tools (large and small tools) across the
stratigraphy of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21IW10 (SEQ3)e e é éée e ééeeée. ...2060
Total number of flakes in the stratigraphic sequence of Thaan L
Rockshelter, @a 2 sectors S20WI18EQ 34), S21W10 (SEQ-3)

Average dimensions of the flakes from Tham Lod Rockshelter,
area 2 sectors 810 (SEQ #4) & S21W10 (SEQ3).....ccvvvvruenn. 262



Table 4.3.4

Table 4.3.5

Table 4.3.6

Table 4.3.7

Table 4.3.8

Table 4.3.9

Table 4.3.10

Table 4.3.11

Table 4.3.12

Table 4.3.13

Table 4.3.14

Table 4.3.15

Table 4.3.16

Table 4.3.17

Table 4.4.1

Table 4.4.2

Table 4.4.3

Table 4.4.4

Table 4.4.2.1

The type of bulb on ventral face of flakes across the stratigraph
sequence of Tham Lod Rockshelteea 2 sectors S20W10

...266
Corticality of butt of the flakes across the stratigraphic sequenc
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Type of butt of the flakes across the stratigraphic sequence of
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Angle of butt of the flakes across the stratigraphic sequence of
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3

Amount of cortex on dorsal face of the flakes from Tham Lod
Rockshelterarea 2 sectors S20W10 (SE€)B3& S21W10
Direction of scars on dorsal face of the flakes from Tham Lod
Rockshelter, area 2, sectors S20W10 & S21W10 (SBig & € .
Number ofscars on the dorsal face of flakes from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

,,,,,,,,,,,,,,,,,,,,,,,

271

Number of arrises on the dorsal face of flakes from Tham Lod
Rockshelter, area 2 sectd20W10 (SEQ-3) & S21W10

The frontal morphology of flakes from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)eé é € . ....275
The sagittal morphology of flakes from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é . ... 276
The transversal morphology of flakes from Tham Lod Rockshel
area 2 sectors S20W10 (SE€B& S21WI10(SEQ 34 ) € é é é 276
Angle of right and left sides of the flakes from Tham Lod
Rockshelter, area 2 sectors SZDIWNSEQ 34) & S21WD

Angle of distal side of the flakes from Tharnd_Rockshelter,
area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3 ) é & é .
Angle of proximal side of the flakes from Tham Lod Rockshelte
area 2 sectors S20W10 (SE€B& S21WI10(SEQ 34 ) é é é é279
Total number ofarge tools in the stratigraphic sequence of Thai
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10

,,,,,,,,,,,,,,,,,,,,,,,

278

Distribution of the main categories of large tools in the stratigra
sequence of sectors @&10 (SEQ #) & S21W10 (SEQ &),

area 2 of Tham Lod RoékeébékEt?286
The raw materials of large tools from Tham Lod Rockshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é é é ..287
Theweight (in gram) of large tools from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3 ) é é & . 288
The different types of choppers in the stratigraphic sequence o
Tham Lod Rockshelter, area 2 sectors S20W10 (SEIX3

XL



Table 4.4.2.2 The raw materials of choppers from Tham Lod Rockshelter,
area 2 sectors S20W10 (SEB& S21W10 (SEQ3)é é é é . 290
Table 4.4.2.3 The weight (in gram) of choppers from Tham LRdckshelter, are

Table 4.4.2.1.1 Total number of end choppers in the stratigraphic sequence of
Tham Lod Rockshelter, @a 2 sectors S20W10 (SEE4B S21W10

Table 4.4.2.1.2 The raw materials of end choppers from Tham Lod Rockshelte
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3l)eé € € . ....293

Table 4.4.2.1.3 Average dimensions of end choppers from Tham LodkBhelter,
area 2 sectors S20W10 (SE€)B& S21WI10(SEQ 34)é é é é . 294

Table 4.4.2.1.4 The weight (in gram) of end choppers from Tham Lod Rockshe

Table 4.4.2.1.5 The supports of end choppers from Tham Lod Rockshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SEQ3l)eé € € € . 298
Table 4.4.2.1.6 The frontal view of end choppers from Tham Lod Rockshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SE@B-4)é € é . ....299
Table 4.4.2.1.7 The transversal view of end choppers from Tham Lod Rockshe

area 2 sectors S20W10 (SE€B& S21W10 (SEQ-3)e é é é . 299
Table 4.4.2.1.8 Amount of cortex on upper face of the end choppers from

Tham LodRockshelter, area 2 sectors S20W10 (SE4) &

S2IWIO(SEQ34)¢ ée éeéeéeéeéeeéeéeéeé. 300
Table 4.4.2.1.9 Amount of cortex on lower face of the end choppers from

Tham Lod Rockshelter, area 2 sest820W10 (SEQ-3) &

S2IWIO(SEQ34)¢ é ¢ é e ééeéeéeééeééeéeée. 301
Table 4.4.2.1.1CNumber of removals on upper face of the end choppers from

Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

Table 4.4.2.1.11Number of removals on lower face of the end choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Table 4.4.2.1.12Direction of removals on upper face of the end choppers from
Tham Lod Rakshelter, area 2 sectors S20W10 (SEQ &

Table 4.4.2.1.13Direction of removals on lower face of the end choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

Table 4.4.2.1.14Length of the longest removal (in mm) on upper face of end
choppers from Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21IW10 (SEQ3)é e e éeeéeéeeéé. ....304

Table 4.4.2.1.15Length of the longesemoval on lower face of the end choppers
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3

Table 4.4.2.1.1€6Extent of removals on upper face of end choppers from
Tham Lod Rocksheltearea 2 sectors S2QW (SEQ 24) &

Table 4.4.2.1.17Extent of removals on lower face of the end choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

XLI



Table 4.4.2.1.18Nature of the lateral (right and left) edges of the end choppers 1
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3
S21IWI10 (SEQ3)¢ é é ééééeéeéeéeééeéeée. 307

Table 4.4.2.1.19Nature of the distal edge of tkead choppers from Tham Lod
Rockshelter, area 2 gecs S20W10 (SEQ-3) & S21W10

Table 4.4.2.1.2CNature of the proximal edge of the end choppers from Tham Lc
Rockshelter, area 2 sectors S20W10 (SE4€) & S21W10

Table 4.4.2.1.21Angle of the right and left edges of the end choppers from
Tham Lod Rockshelter, area 2cders S20W10 (SEQ-3) &

Table 4.4.2.1.22Angle of distal edge of the end choppers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

Table 4.4.2.1.23Angle of proximal edge of the end choppers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Table 4.4.2.2.1 Total number of side choppers in the stratigraphic sequence of
Tham Lod Rockshelteryea 2 sectors S20W10 (SEQB S21W10

Table 4.4.2.2.2 The raw materials of side choppers from Tham Rodkshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SEQ3l)eé € € é . 312
Table 4.4.2.2.3 Average dimensions of side choppers from Tham Lod Rockshe

area 2 sectors S20W10 (SE€B& S21W10 (SEQ 34)¢ é é é . 313
Table 4.4.2.2.4 The weight (in gramdf side choppers from Tham Lod Rockshelt

area 2 sectors S20W10 (SE€B& S21W10(SEQ 34)¢ ¢ é é . 316
Table 4.4.2.2.5 The supports of side choppers from Tham Lod Rockshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é € é . 317
Table 4.4.2.2.6 The frontal view of side choppers from Tham Lod Rockshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SEQ 31)eé .............. 319
Table 4.4.2.2.7 The transversal view of side choppers from Tham Lod Rockshe

area 2 sectorS20W10 (SEQ &) & S21W10 (SEQ 34)é é € é .319
Table 4.4.2.2.8 Amount of cortex on upper face of the side choppers from

Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

Table 4.4.2.2.9 Amount of cortex on lower face of the side choppers from
Tham Lod Rockshelter, area Zgas S20W10 (SEQ-3) &
S2IW10(SEQ34)¢ é e ééeceéeeéeéeecééeeeé . 321
Table 4.4.2.2.1CNumber of removals on upper face of the side choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3
S2IWI0 (SEQ3)eé e ééeeééeééeeééeéeée. 322
Table 4.4.2.2.11Number of removals on lower face of the side choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Table 4.4.2.2.12Direction of removals on upper face of the side choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3

XLII



Table 4.4.2.2.13Direction of removals on lower face of the side choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3
S2IWI0 (SEQ3)¢ é e é e éeéeéeéeéecééeéeé. 324
Table 4.4.2.2.14Length of the longesemoval (in mm) on upper face of side
choppers from Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21W10 (SEQ3)¢e e e é e éeéeéeé. ...324
Table 4.4.2.2.15Length of the longest removal on lower face of the side choppe
from ThamLod Rockshelter, area 2 sectors S20W10 (SE) &
S2IWI0 (SEQ3)¢ é é ééééeéeéeéeééeéeée. 325
Table 4.4.2.2.16Extent of removals on upper face of side choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3
S21WI10(SEQ34)¢ e éééeéeéeéeéeéeéeée. 326
Table 4.4.2.2.17Extent of removals on the lower face of the side choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3
S2IWI0 (SEQ3)¢e é e ééeééeéeéeééeééeéeée. 326
Table 4.4.2.2.18Nature of the laterdkight and left) edges of the side choppers fr
Tham Lod Rockshelter, area 2 sectors S20W10 (SEE&3

Table 4.4.2.2.19 Nature of the distal edge of the side choppers from Tham Lod
Rockshelter, area 2 sectd20W10 (SEQ-3) & S21W10

Table 4.4.2.2.2CNature of the proximal edge of the side choppers from Tham L«
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Table 4.4.2.2.21Angle of the right and left shaped edges of the side choppers fr
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3
S2IWI0 (SEQ3)e e ééeeééeéeéeeééeeéeée. 329

Table 4.4.2.3.1 Total number of othechoppers in the stratigraphic sequence of
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

Table 4.4.2.3.2 Total number of other choppers in the stratigraphic layers 5to
Tham Lod Rockshelter, ar@asectors S21W10 (SEQ2e . .......... 332

Table 4.4.2.3.3 The raw materials of other choppers from Tham Lod Rockshelt
area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3)é é é é . 333

Table 4.4.2.3.4 Average dimensions of other choppers from Tham Lod Rocksh

Table 4.4.2.3.5 The weight (in gram) of other choppers from Tham Lod Rocksh
area 2 sectors S20W10 (SEEB& S21WI10(SEQ 34)é é € é . 336
Table 4.4.2.3.6 The supports of other choppers from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é é é .. 337
Table 4.4.2.3.7 The frontal view of other choppers from Tham Lod Rockshelter
area 2 sectorS20W10 (SEQ &) & S21W10 (SEQ3)é é € € . 339
Table 4.4.2.3.8 The transversal view of other choppers from Tham Lod Rocksh
area 2 sectors S20W10 (SE€B& S21W10 (SEQ 34)é é é é . 339
Table 4.4.2.3.9 Amount of cortex on upper face of the othkoppers from
Tham Lod Rockshelter, area 2 sectors S20(EEQ 34) &

Table 4.4.2.3.1CAmount of cortex on lower face of the other choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

XLl



Table 4.4.2.3.11Number of removals on upper face of the other choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Table 4.4.2.3.12Number of removals on lower face of the other choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Table 4.4.2.3.13Length of the longest removal (in mm) on upper face of other
choppers from Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21W10 (SEQ3)¢ e é é e é e ééeééeé. ...34

Table 4.4.2.3.14Length of the longest removal on lower face of other choppers
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3

Table 4.4.2.3.15Extent of removals on upper face of other choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Table 4.4.2.3.16Extent of removals on upper face of other choppers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SEE&3
S2IWI0(SEQ 34 é e éeéeéeéeéeéeéeéeé. 346

Table 4.4.2.3.17Nature of the lateral (right and left) edges of the other choppers
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3
S2IWI0 (SEQ3)¢e é e ééeééeéeéeééeééeéeée. 347

Table 4.4.2.3.18Natureof the distal edge of the other choppers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Table 4.4.2.3.19Nature of the proximal edge of the other choppers from Tham L
Rockshelter, @ea 2 sectors S20W10 (SEQB& S21W10

Table 4.4.2.3.2CAngle of the right and left shaped edges of the other choppers
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEX3

Table 4.4.2.3.21Angle of distal shaped edge of the other choppers from
Tham Lod Rockshelter, area Zg@s S20W10 (SEQ-3) &
S2IW10(SEQ34)¢ e é éeeééeéeéeeééeéée. 350

Table 4.4.2.3.22Angle of proximalshaped edge of the other choppers from Thar
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10

Table 4.5.1.1 Distribution of small tool types (lighduty tools) in the stratigraphi
sequence of Tham Lddockshelter, area 2 sectors S20W10

Table 4.5.1.2 Distribution of the main categories of small tools in the stratigra
sequence of sectors S20W10 (SE®) & S21W10 (SEQ &),
area 2 ofTham Lod Rocksheltéré é é ¢ ¢ € é é ........... € é. 355
Table 4.5.1.3 The raw materials of small tools from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é é é . 356
Table 4.5.1.4 The weight (in gram) of small toofsom Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é é é . 356
Table 4.5.2.1 Distribution of the different types of scraper in the stratigraphic
sequence of Tham Lod Rockshelter, area 2 sectors S20W10
(SEQ 34) & S21IW10(SEQ 34)¢e e é éee ééeeée. ...358

XLIV



Table 4.5.2.2

Table 4.5.2.3

Table 4.5.2.4

Table 4.5.2.5

Table 4.5.2.6

Table 4.5.2.7

Table 4.5.2.8

Table 4.5.2.9

Table 4.5.2.10

Table 4.5.2.11

Table 4.5.2.12

Table 4.5.2.13

Table 4.5.2.14

Table 4.5.2.15

Table 4.5.2.16

Table 4.5.2.17

Table4.5.2.18

Table 4.5.2.19

Distribution of the different types of scrapers in the stratigraphic
layers 5 to 7 of Tham Lod Rockshelter, area 2 sectors S21W1C

,,,,,,,,,,,,,,,,,,,,

Average dimensions of scrapers from Tham Lod Rockshelter,

area 2 sectors S20W10 (SE€B& S21W10 (SEQ 3é .............. 360
The weight (in gram) of scrapers from Tham Lod Rockshelter,
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)e € € é . 364

The supports of scrapers from Tham Lod Rockshelter, area 2

Amount of cortex on upper face of the end scrapers from

Tham Lod Rockshelter, area 2 sectors S20VEE] 34) &

. 367
Amount of cortex on lower face of the end scrapers from Tham
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10

Number of removals on upper face of the end scrapers from

Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Number of removals on lower face of the end scrapers from
ThamLod Rockshelter, area 2 sectors S20W10 (SE) &

S21IWI10 (SEQ3)¢e é é ééeééeéeéeééeééeéeéeée. 370
Direction of removals on upper face of the end scrapers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

S2IWI0 (SEQ3l)e éeéeéeéeéeéeéeéeéeé. 371

Direction of removals on lower face of the end scrapers from
Tham Lod Rockshelter, area 2 sector S20W10 (SER&

.éeéeeé 371
Length of the longesemoval (in mm) on upper face of end scra|
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEX3

e e 372
Length of the longest removal on lower face of end scrapers frc
Tham Lod Rockshelter, area 2 sectors S20W10 (SBR&

Nature of the lateral (right and left) edges of the end scrapers fi
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3
,,,,,,,,,,,,,,,,,,, 374
Nature of the distal edge of the end scrapers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10

Nature of the proximal edge of the end scrapers from Tham Lo
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

rrrrrrrrrrrrrrrrrrrrrrr

XLV



Table 4.5.2.20

Table 4.5.2.21

Table 4.5.2.22

Table 4.5.2.23

Table 4.5.2.24

Table 4.5.2.25

Table 4.5.2.26

Table 4.5.2.27

Table 4.5.2.28

Table 4.5.2.29

Table 4.5.2.30

Table 4.5.2.31

Table 4.5.2.32

Table 4.5.2.33

Table 4.5.2.34

Table 4.5.2.35

Angle of right and left edges of the end scrapers from Tham Lo
Rockshelter, area 2&ers S20W10 (SEQ-3) & S21W10

Angle of the shaped distal edge of the end scrapers from Thanr
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Angle of the shaped proximal edge of the end scrapers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Amount of cortex on yper face of the side scrapers from Tham |
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Amount of cortex on lower face of the side scrapers from Tham
Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Number of removals on upper face of the side scrapers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SEJE3

Number of removal on lower face of the side scrapers from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3
"""""""""" . 381
Direction of removals on upper face of the side scrapers from

Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Direction of removals on lowdace of the side scrapers from

Tham Lod Rockshelter, area 2 sector S20W10 (SER&
,,,,,,,,,,,,,,,,,,, 382

Length of the longest removal (in mm) on upper face of side sc

from Tham Lod Rockshelter, &x@ sectors S20W10 (SE43 &

Length of the longest removal on lower face of side scrapers fi
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3
,,,,,,,,,,,,,,,,,,, 383
Nature of the lateral (right and left) edges of the side scrapers f
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3
,,,,,,,,,,,,,,,,,,, 384
Nature of the distal edge of the side scrapers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10
Nature of the proximal edge of the side scrapers from Tham Lo
Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Angle of rightand lefts edges of the side scrapers from Tham L
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10

Angle of distal edge of the side scrapers from Tham Lod
Rockshelter, area 2@ers S20W10 (SEQ-3) & S21W10

rrrrrrrrrrrrrrrrrrrrrrr

XLVI



Table 4.5.2.36

Table 4.5.3.1

Table 4.5.3.2

Table 4.5.3.3

Table 4.5.3.4

Table 4.5.3.5

Table 4.53.6

Table 4.5.3.7

Table 4.5.3.8

Table4.5.3.9

Table 4.5.3.10

Table 45.3.11

Table 4.5.2.12

Table 4.5.3.13

Table 4.5.3.14

Table 4.5.3.15

Table 4.5.3.16

Table 4.5.3.17

Angle of proximal edge of the side scrapers from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Total number of denticulates in the stratigraphic sequence of T
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Average dimensions of the denticulates from Tham Rodksheltel
area 2 sectors S20W10 (SE@)B& S21W10 (SEQ3)é é ¢é é .
The weight (in gram) of denticulates from Tham Lod Rockshelt:
area 2 sectors S20W10 (SEB& S21W10 (SEQ3 ) € é é é 393
The supports afienticulates from Tham Lod Rockshelter, area 2

390

The transversal view of denticulates from Tham Lod Rockshelt
area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3 ) é é é é 396
Amount of cortex on upper face of the denticulates from Tham
Rockshelter, area 2 sectors S20W10 (SE€) & S21W10
Amount of cortex on lower face of the denticulates from Tham |
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Number of removals on upper face of the denticulates from The
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Number of removals on lower face of the denticulates from Tha
Lod Rackshelter, area 2 sectors S20W10 (SEQ & S21W10
Direction of removals on the upper face of the denticulates fron
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3
,,,,,,,,,,,,,,,,,,, 399
Direction of removals on the lower face of the denticulates frorr
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

Length of the longest remov@h mm) on upper face of denticulat
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEX3

Length of the longest removal on lower face of denticulates frot

Tham Lod Rockshelter, areas2ctors S20W10 (SEQA &
,,,,,,,,,,,,,,,,,,, 401

Nature of the lateral (right and left) edges of the denticulates frc

Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Nature of the distal edge of the denticulates from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Nature of the edge of proximal side of the denticuilaien Tham
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10

,,,,,,,,,,,,,,,,,,,,,

XLVII



Table 4.5.3.18

Table 4.5.3.19

Table 4.5.3.20

Table 4.5.4.1

Table 4.5.4.2

Table 4.5.4.3

Table 4.5.4.4

Table 4.5.4.5

Table 4.5.4.6

Table 4.5.4.7

Table 4.5.4.8

Table 4.5.4.9

Table 4.5.4.10

Table 4.5.4.11

Table 4.5.4.12

Table 4.5.4.13

Table4.5.4.14

Table 4.5.4.15

Angle of right and left edges of the denticulates from Tham Loc
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Angle of distal edge of the denticulates from Tham Lod Rocksh
area 2 sectors S20W10 (SE€B& S21W10 (SEQ-3l ) € é é é 405
Angle of proximal edge of the denticulates from THawd
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Total number of pointed tools in the stratigraphic sequence of 1
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10

,,,,,,,,,,,,,,,,,,,,,,,

Average dimensions of the pointed tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

The weight (in gram) of pointed tools from Tham Lod Rockshel
area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3 ) é é é é 411
The supports of pointed tools from Tham Lod Rockshelter, are¢

The transversal view of pointed tools from Tham Lod Rockshel
area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3 ) é é é é 413
Amount of cortex on upper face of the pointed tools from Tham
Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Amount of cortex on lower face of the pointed tools from Tham
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Number of removals on upper face of the pointed tools from Th
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Number of removals olower face of the pointed tools from Than
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Direction of removals on upper face of the pointed tools from T
Lod Rockshelter, area 2 sect&@20W10 (SEQ 3) & S21W10
Direction of removals on lower face of the pointed tools from Tt
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Length of the longest removal (in mm) on upper face of pointec
tools from Tham Lod Rockshelter, area 2 sectors S20W10 (S8

Length of the longest removal on lower face of pointetistérom
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3

XLV



Table 4.5.4.16

Table 4.5.4.17

Table 4.5.3.18

Table 4.5.4.19

Table 4.5.4.20

Table 4.5.4.21

Table 4.55.1

Table 4.5.5.2

Table 4.5.5.3

Table 4.5.5.4

Table 4.5.5.5

Table 4.5.5.6

Table 4.5.5.7

Table 4.5.5.8

Table 4.5.5.9

Table 4.5.5.10

Table 4.5.5.11

Nature of the lateral (right and left) edges of the pointed tools fr
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Nature of the distal edge of the pointed tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Nature of thegroximal edge of the pointed tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4€) & S21W10

Angle of right and left edge of the pointed tools from Tham Lod
Rockshelter, area 2estors S20W10 (SEQ®) & S21W10

Angle of distal edge of the pointed tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

Angle of proximal edge of the pointed tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Total number of atypicamall tools in the stratigraphic sequence
Tham Lod Rockshelter, area 2 sectors S20W10 (SBY S21W10

The raw materials of atypical small tools from Tham Lod
Rockshelter, areagectors S20W10 (SEQA & S21W10

Average dimensions of atypical small tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

The weight (in gram) of atypical small tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

The supports of atypical small tools from Tham |[Rackshelter,

area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3 ) é é é é 429
The frontal view of atypical small tools from Tham Lod Rockshe
area 2 sectors S20W10 (SE€)B& S21W10 (SEQ3 ) é é é é 430
The transversal vie of atypical small tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Amount of cortex on upper face of the atypical small tools from
Tham Lod Rockshelter, areas2ctors S20W10 (SEQA &

Amount of cortex on lower face of the atypical small tools from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3
"""""""""" . 431
Number of removals on upper face of the atypical small tools fr
Tham Lod Rockshelter, area 2 sector S21W10 (SEBQRE& S21W1(

Number of removals on lower face of the atypical snaalls from
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

XLIX



Table 4.5.5.12

Table 4.5.5.13

Table 4.5.5.14

Table 4.5.5.15

Table 4.5.5.16

Table 4.5.5.17

Table 45.5.18

Table 4.5.5.19

Table 4.5.5.20

Table 4.5.5.21

Table 4.6.1.1

Table 4.6.1.2

Table 4.6.1.3

Table 4.6.2.1

Table 4.6.2.2

Direction of removals on upper face of the atypical small tools f
Tham Lod Rockshelter, area 2 sectors S20W10 (SEIX3

The direction of removals on lower face of the atypical small to
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3

Length of the longest removal (in mm) on upper face of atypica
small tools from Tham Lod Rockshelter, area 2 sectors S20W1

Length of the longest removals on lower face of the atypioaill
tools from Tham Lod Rockshelter, area 2 sectors S20W10 (S

Nature of the lateral (right and left) edges of the atypical small 1
from Tham Lod Rockshelter, area 2 sectors S20VBHI) 34) &

Nature of the distal edge of the atypical small tools from Tham
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Nature of the proximal edge of the atypical small tools from The
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Angle of right and lefts edges of the atypical small tools from Tl
Lod Rockshelter, area 2 sectors S20W10 (SE) & S21W10
Angle of distal edge of the atypical small tools from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

Angle of proximal edge of the atypical small tools from Tham L
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Distribution of thedifferent types of sumatralith (large and small,
typical and partial) in the stratigraphic sequence of Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

The raw materials of sumatraliths (large & small tools) from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

The weight (in gram) of sumatraliths (large & small tools) from
Tham Lod Rckshelter, area 2 sectors S20W10 (SE4) &
,,,,,,,,,,,,,,,,,,, 442
Distribution of typical sumatraliths in the stratigraphic sequence
Tham Lod Rockshelter and in the different studied sectors of at
sectorsS20W10 (SEQ 3l) and S21W10 (SEQ-®) as well as sect
S21W10 (SEQ R) for layers 7 to 5 only (which are missing in
S20W10 as they correspond to a rock fall only occurring towart

The rawmaterials of typical sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

,,,,,,,,,,,,,,,,,,,,



Table 4.6.2.3

Table 4.6.2.4

Table 4.6.2.5

Table 4.6.2.6

Table 4.6.2.7

Table 4.6.2.8

Table 4.6.2.9

Table 4.6.2.10

Table 4.6.2.11

Table 4.6.2.12

Table 4.6.2.13

Table4.6.2.14

Table 4.6.2.15

Table 4.6.2.16

Table 4.6.2.17

Table 4.6.2.18

Table4.6.2.19

Average dimensions of typical sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

The weight (in gram) of typical sumatraliths from Tham Lod
Rockshelterarea 2 sectors S20W10 (SE)B& S21W10

The supports of typical sumatraliths from Tham Lod Rockshelte
area 2 sectors S20W10 (SE@)B& S21W10 (SEQ3)é é ¢é é .
The frontal view of typical sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE€) & S21W10

,,,,,,,,,,,,,,,,,,,,

449

The transversal view of typical sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Amount of cortex on upper face of the typical sumatraliths from
Tham LodRockshelter, area 2 sectors S20W10 (SE€) &
"""""""""" . 451
Amount of cortex on lower face of the typical sumatraliths from

Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Number of removals on upper face of the typical sumatraliths fr
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3
"""""""""" . 454
Number of removals on lower face of ttypical sumatraliths from

Tham Lod Rockshelter, area 2 sectors S20W10 (SBERE&3

Direction of removals on upper face of the typical sumatraliths 1

Tham Lod Rockshelter, area 2 sectors S20(EHQ 34) &
,,,,,,,,,,,,,,,,,,, 455

Direction of removals on lower face of the typical sumatraliths f

Tham Lod Rockshelter, area 2 sectors S20W10 (SBERE&3

Length of the longest removal (in mm) on upper face of typical
sumatraliths from Tham Lod Rockshelter, area 2 sectors S20W
..456
Length of the longest removal on lower face oficgbsumatraliths
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3

¢ e aaaad 457
Nature of the lateral (right and left) edges of the typical sumatre
from Tham LodRockshelter, area 2 sectors S20W10 (SEA) &

e e aaaad 458
Nature of the distal edge of the typical sumatraliths from Tham
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

Nature of the proximal edge of the typical sumatraliths from

Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

Angle ofthe right and left edges of the typical sumatraliths from
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

LI



Table 4.6.2.20

Table 4.6.1.21

Table 4.6.3.1

Table 4.6.3.2

Table 4.6.3.3

Table 4.6.3.4

Table 4.6.3.5

Table 4.6.3.6

Table 4.6.3.7

Table 4.6.3.8

Table 4.6.3.9

Table 4.6.3.10

Table 4.6.3.11

Table 4.6.3.12

Table 4.6.3.13

Table 4.6.3.14

Angle of distal edge of the typical sumatraliths from Tham Lod
Rockshelter, area sectors S20W10 (SEQ4] & S21W10

Angle of proximal edge of the typical sumatraliths from Tham L
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Distribution of partial sumatraliths in the stratigraphic sequence
Tham Lod Rockshelter and in the different studied sectors of ai
sectors S20W10 (SEQ4A and S21W10 (SEQ-Q) as well as sect
S21W10 (SEQ ) for layers 7 to 5 only (which are missing in
S20W10 as they correspond to a rock fall only occurring towart
Distribution of partial sumatraliths in the stratigraphic sequence
ThamLod Rockshelter, area 2 sectors S20W10 (SEL) énd
"""""""""" . 464
The raw materials of partial sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10
Average dimensions of the partial sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10

The weight (in gram) of partial sumatraliths from Tham Lod
Rockshelter, are 2 sectors S20W10 (SEQ & S21W10

The supports of partial sumatraliths from Tham Lod Rockshelte
area 2 sctors S20W10 (SEQ4) & S21W10 (SEQ3)é é é é .
The frontal view of partial sumatraliths from Tham Lod Rockshe
area 2 sectors S20W10 (SE€)B& S21W10(SEQ 34)é € é é . 471
The transversal view of partiabmatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

///////////////////////

470

Amount of cortex on upper face of the partial sumatraliths from
Tham Lod Rockshelter, area 2 sectors S20(EHQ 34) &

Amount of cortex on lower face of the partial sumatraliths from
Tham Lod Rockshelter, area 2 sectors S20W10 (SBEE&3

Number of removals on upper face of the partial sumatraliths fr

Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3
,,,,,,,,,,,,,,,,,,, 475

Number of removals on lower face of the partial sumatraliths frc

Tham Lal Rockshelter, area 2 sectors S20W10 (SEQ) &

Direction of removals on upper face of the partial sumatraliths f
Tham Lod Rockshelter, area 2 sectors S20W10 (SBE&3

,,,,,,,,,,,,,,,,,,, 476
Direction of removals on upper face of the partial sumatraliths f
Tham Lod Rockshelter, area 2 sectors S20W10 (SERS3

""""""""""

. 477

LIl



Table 4.6.3.15

Table 4.6.3.16

Table 4.6.3.17

Table 4.6.3.18

Table 4.6.3.19

Table 4.6.3.20

Table 4.6.3.21

Table 4.6.3.22

Table 4.7.1

Table 4.7.2

Table 4.7.3

Table 4.7.4

Table 4.7.5

Table 4.7.6

Table 4.7.7

Table 4.7.8

Table 4.7.9

Table 4.7.10

Length of the longesemoval (in mm) on upper face of partial
sumatraliths from Tham Lod Rockshelter, area 2 sectors S20W
(SEQ 34) & S21W10 (SEQ3)¢e e é e éé e éeéeéeé. ....A78
Length of the longest removals on lower face of partial sumatrs
from Tham Lal Rockshelter, area 2 sectors S20W10 (SEA) &
S2IWIO (SEQ3NE € € é €€ €€ e € é e . mnnnniiinnnnnnns 479
Nature of the lateral (right and left) edges of the partial sumatre
from Tham Lod Rockshelter, area 2 sectors S20{8HD 34) &
S21IWI0 (SEQ3)E € € € € € € € € € € € . inmiiieeiiiiiinnnns 480
Nature of the distal edge of the partial sumatraliths from Tham
Rockshelter, area 2 sectora08V10 (SEQ 34) & S21W10

Nature of the proximal edge of the partial sumatraliths from

Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Angle of right and left edges of the partial sumatraliths from
Tham Lod Rockshelter, area 2 sectors S20W10 (SEE&3

Angle of distal edge of the partial sumatraliths from Tham Lod
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10

Angle of proximal edge of the partial sumatraliths from Tham L
Rockshelter, area 2 sectors S20W10 (SE® & S21W10

Total number of hammerstones in the stratigraphic sequence o
Tham Lod Rockshelter, area 2 sectors S20W10 (SBR S21W10
(SEQ 34) andS21W10 (SEQR ) e éé e e é éé&e é é e . 485
The raw materials of hammerstones from Tham Lod Rockshelt
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3l ) € é & . 485
Average dimensions of the hammerstones from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

The weight (in gram) of hammerstones from Tham Lod Rocksh
area 2 sectors S0 (SEQ 24) & S21W10 (SEQ-3)é € é é . 489
Blanks of the hammerstonem Tham Lod Rockshelter, area 2
sectors S20W1(EEQ 34) & S21W10 (SEQ3l ) é é é ¢ é & . 490
Type offractures of the hammerstones from Tham Lod Rocksh
area 2 sectors S20W10 (SE€B& S21W10 (SEQ3)é é é é . 492
The frontal view of hammerstones from Tham Lod Rockshelter
area 2 sectors S20WI{8EQ 34) & S21W10 (SEQ3 ) é e &.
Types of hammering marks on hammerstones fftwam Lod
Rockshelter, area 2 sectors S20W10 (SEf) & S21W10

Intensity of hammering marks on hammerstones from Tham Lc
Rockshelter, area 2 sectors S20W10 (SE) & S21W10

Location of use marks of hammerstones from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

,,,,,,,,,,,,,,,,,,,,

LI



Table 4.7.11

Table 4.8.1

Table 4.8.2

Table 4.8.3

Table 4.8.4

Table 4.8.5

Table 4.8.6

Table 4.8.7

Table 4.8.8

Table 4.8.9

Table 4.8.10

Table 4.9.1

Table 4.9.2

Table 4.9.3

Table 4.10.1

Table 4.10.2

Table 4.10.3

Table 4.10.4

Table 4.10.5

Reddeninddurningmarks on hammerstones from area 2 sector

Total number of big fragments in the stratigraphic sequence of
Tham Lod Rockshelter, area 2 sectors S20W10 (SEY S21W10

The raw materials of big fragments from Tham Lod Rockshelte
area 2 sectors S20W10 (SE€B& S21W10 (SEQ-3l ) € é é é 497
Average dimensions of big fragments from Tham Lod Rockshe
area 2 seors S20W10 (SEQ-3) & S21W10 (SEQ3 ) é e é é 498
The weight (in gram) of big fragments from Tham Lod Rockshe
area 2 sectors S20W10 (SE€B& S21W10 (SEQ-3l ) € é é é 501
Type of fractures of the big fragments from Thiaod Rockshelter,
area 2 sectors S20W10 (SE@B& S21W10 (SEQ3 ) € é é é 502
The frontal view of big fragments from Tham Lod Rockshelter,
area 2 sectors S20W{BEQ 34) & S21W10 (SEQ3l ) € é é é 503
Location of fractures ahe big fragments from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Location of the pounding marks on big fragments from Tham L
Rockshelter, area 2 sectors S20W10 (SE€) & S21W10

Location of the chipping on big fragments from Tham Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

///////////////////////

Total number of small fragments in the stratigraphic sequence
Tham Lod Rockshelter, area 2 sectors S20W10 (SED&

The raw materials of small amorphous fragments fitvam Lod
Rockshelter, area 2 sectors S20W10 (SE4) & S21W10

Total number oinmodified manuports (pebbles & cobblasjhe
stratigraphic sequence of Tham Lod Rockshelter, area 2secto
S20W10 (SEQ3t), S21W10 (SEQ-3) and S21W10 (SEQ2 ) €509
The raw materials of unmodified manuports (pebbles & cobbles
from Tham Lod Rockshelter, area 2 sectors S20W10 (SEYX3

rrrrrrrrrrrrrrrrrrr

The weight (in gram) of unmodified manuports (pebbles & cobk
from Tham Lod Rokshelter, area 2 sectors S20W10 (SEQ &
S21IW10 (SEQ3)é e e ééeéeéeeée. ... ...
Types of unmodified manuports (pebbles & cobbfesh

Tham Lod Rockshelter, area 2 sectors S20(EHQ 34) &

. 513

LIV



Table 4.10.6

Table 4.10¢

Table 4.10.8

Table 4.10.9

Table 5.1.1

Table 5.1.2

Table 5.1.3

Table 5.1.4

Table 5.2.1

Table 5.2.2

Table 5.2.3

Table 5.2.4

Table 5.2.5

Table 5.2.6

Table 5.2.7

Table 5.2.8

Table 5.3.5a

Table 5.3.5b

Type of fracture of the unmodified manuports (pebbles & cobbl
from Tham Lod Rockshelter, area 2 sectors S21W10 (SEYX3
S21W10 (SEQ3)¢ ééééeééeéeéeé. ... ... .55
Frontal view of unmodified manuports (pebbles & cobbles) fron
Tham Lod Rockshelter, area 2 sectors S20W10 (SE&3

Location offractures on the unmodified manuports (pebbles &
cobbles) from Tham Lod Rockshelter, 2 sectors S20W10 (SEQ

& S21IWI10(SEQ34)é é e ééeeééeéeééeeééee. bl
Reddening/burning marks on unmodified manuports (pebbles &
cobbles) from Tham Lod étkshelter, area 2 sector S20W10
Distribution of the main artefact categories in the stratigraphic
sequence of area 2, sectors S20W10 and S21W10 of Tham Lo
Distribution of the main tool types (large & small tools) in the
stratigraphic sequence of sectors S20W10 and S21W10, area .
Tham Lod Rockshelter ééeééééeéeébe9
Distribution of the large tool/ heaxguty tooltypes in the

stratigraphic sequence of sectors S20W10 & S21W10, area 2 «
Tham Lod Rockshelterééeéééeéés570
Distribution of the lighti duty tool types in the stratigraphic
sequence of sectors S20W10 & S21W10, area 2 of Tham Lod

The total number of tools and flakes experiments from modern
materials, represented in the average of length, width and thick
along with weight (in gram) éb84
Comparison of end choppers technological characteristics from
archaeological assemblage at Tham Lod and experimental
Comparison of side choopers technological characteristics fron
archaeological asseitalge at Tham Lod and experimental
Comparison of typical sumatraliths technological characteristic
from archaeological assemblage at Tham Lod and experimente
Comparison of partial sumatraliths technological characteristics
archaeological assemblage at Tham Lod and experimental
Comparison of pointed tools technological characteristics from
archaeological assemblage at Tham Lod and experimental
Comparison of denticulates technological characteristics from
archaeological assemblage at Tham Lod and experimental
Codification of |ithic anal y597
Synthesis of archaeological remains from Tham Lod Rockshelt
represented in the lower layers (10 to 9) dating to the late Pleis608
Synthesis of archaeological remains from Tham Lod Rockshelt
represented in the | ower | ay609

Lv



Table 5.3.5¢

Table 5.3.5d

Table 5.3.5e

Synthesis of archaeological remains from Tham Lod Rockshelt
represented in the middle layerst¢/5) dating to the late Pleistoc®10
Synthesis of archaeological remains from Tham Lod Rockshelt
represented in the upper layers (4 to 3) dating to the late Pleist611
Synthesis of archaeological remains from Tham Lod Rockshel
represented in the top (layer 2) dating to the of Holoéegeé é . 612

LVI



CHAPTER |

Introduction

1.1 Introduction

Prehistoric human remains, which have been found in Southeast Asia, were not older
than those of the Upper Palaeolithic periBohce the 1960s, there have been series of
archaeology projects by foreign and native people interested in prehistarge

number of prehistoric implements have been discovered at several archaeological sites,
however dates are not older than late Pleistocene period (Pholgerddedri8g&il)ast

25 years there has been a fruitful revival of prehistoric investigations ineastitsia.
Modern humans are found to be present in the Sunda Land from arokad[»®meter

et al.2012) and even earlier in Northern Philippines (Mijares et al. 2010).

During the Late Pleistocene and early Holocene, Mainland Southeast Asia was
inhabited by people making and using a particular type of industry called Hoabinhian. It
was first discovered and defined by Madeleine Colani (1927). She excavated several
Hoabinhian sites like limestone caves of Ton Kin, in North Vietham (Colani 1926,
1927a, 1927b, 1931). At the same period, the Hoabinhian occurred in some parts of
Thailand, especially iKanchanaburi province (Western Thailand), in Lampang and

Mae Hong Son provinces, (Northern Thailand), as well as in Krabi and Trang provinces
(Southern hailand). RecentlyHoabinhian excavations have been carried out in Mae
Hong Son Province, Nortivestern Thailand, where Shoocongdej R. has excavated
three sites, namely Muang Pang Hot Spring, Ban Rai and Tham Lod Rockshelters. She
has surveyed a large nber of sites, outstandingly publishing a detailed report of her
work (Shoocongdej 2001, 2002, 2003, 2004, 2005, 2007).

The main purpose of this work is to study the lithic assemblages from-Westiern
Thailand, especially Tham Lod Rockshelter. The stonktypes are important to
explain the functional orientations of the technique, including the selection of the
materials. These artefacts, along with other traces of anthropic activities such as fire
pits, ashes, faunal and floral remains convey a paegoning abilities of the prehistoric
people in their daily life and suggest how their behaviours could survive in that time.
Also, the environment underwent drastic changes during that period. Therefore, its
important role should be studied becausait give archaeologists more insights into
the past of prehistoric human.

1.1.1 Nature and Scope of subject

North-western Thailand is characterized by limestone mountain ranges that extend in a
north-south direction. The topography of thisare approximtely 90 percent

mountains (higldnd limestone) and 10 perceaileys peserving high and low

alluvium (Kiernanet al. 1988; Khaokhiew 2003, 2004; Shoocongdej 2006; Marwick
2008). Karst topography contains many caves and rocksheltére irermian limestone
which wereoccupied during the prehistoric perifi¢haokhiew 2003, 2004)The

highland here refers to higddtitude environments at elevations around 1000 meters
above present sea level. This dnea a tropical monsoon climatgith well pronounced



wet and dry seasons; various types of forest are the main component of the vegetal
cover Khaokhiew 2003, 2004hoocongdej 2008Vattanapituksakul 2006

Recently, thevegetatiorfrequently changed in this area, as some part of the taiogn
and undulating terrain has been shifted to rice cultivation and plantations. The
Quaternary rocks comprise sandstone, siliceous limestoaetz, quartzitenudstone,
andesite, haematite, phtanite, etc., which have been used as raw materials by the
prehistoric knappers.

Tham Lod Rckshelter is a prehistoric sitocated inTham Lod Village, Pang Mapha
district, Mae Hong Son province, near the border between Thailand and Myanmar. The
site is a small rockshelter settled at the base of an overhariReofréan limestone cliff.
At present it is in the terrain of the Tham Lod Natural and Wildlife Education Center.
The shelter is facing north (open area with a floor space) and widely opening on a
forested landscape, located 640 meters above sea levelpzetdr8 above thease of

the cliff (Shoocongdej 2002003, 2004, 20062007; Klaokhiew 2003, 2004 Tham

Lod Rockshelter was excavated from 2002 to 2006 in the context of the Highland
Archaeology Project conducted by R. Shoocongdej, which has been wppgr
Thailand Research Funds (TRF) and Silpakorn University. The site is a stratified
archeeological sequence, and itase ofthe mostwvell- known prehistoric sites in
Northrwestern Thailand, mainly for the burials it has yielded.

The excavation of Tham Lod Rockshelter was carried out in three areas. Ten main
layers were presumably distinguished frodham thick statigraphy (Khaokhiew

2003, 2004)Many datations have been processed on different materials and with
different method; they provided results ranging frara. 35,000 years B.P to about
3000 years B.PThe sitehas well preservethunal and floral remain@umijumnong

2003 2006 Amphansri 2004, 2() 2011; Wattanapituksakul 2006rajaejun 200Y. It

is considerably richin industry, comprising mostly lithic artefacts and few bone tools
(Kheawtaya 2005)Two burials and two more fragmentary skeletons were exposed in
the area 1 near the wall of the rockshelterhaftnal Pleistocene layers (Pureepatpong
2004, 2006)Significantly, freshwater shellfish remains were found associated with the
first burial and a few large pebbles (Khaokhiew 2003, 2004; Amphansri 2004, 2005,
2011; Shoocongdej 2006; Pureepatpong 280&jaejun 200Y.

This workundertaks a study of the tdmical behaviour of prehistoric populations
within a regional framework. Interpretation of the lithic industry at Tham Lod
Rockshelter will be enhanced by the richness of the associated materials (faunal
remains, includinghells, and vegetal remains, mgioharcoal and pollens) within a
well-defined stratigraphy. Interestingly, this site is one of the imgsbrtantregion
oriented work in hunter gatherer archaeology in Neréistern Thailand.

1.1.2Aims and Objectives of Proposed study

The question ofhe relationship between human population and the environment has
been studied and discussedpecially in terms of seasonal mobility (Shoocongdej

1996, 1996a, 1996b, 2000). This work is an attempt to develop a detailed analysis of the
technology and tydogy in order to understand how the people, who occupied the

Tham Lod Rockshelter, were making their implements from the available stone
resources (production, maintenance and eventuaBiarpening), what type of tools

they ordinarily preferred (smalbol on flake or debris, large ceteol on cobble, other),

how they were using them and what was the standard active etihgetobls. It also

tries to study howhese chargers changed with time amevironment. Theskeas



helpedin precising the technogical adaptation to the natural conditions. As some of

the artefacts are definitely considered as Hoabinhian gtaélet technological study

hashelpedi N under st anduhgurhi® fiteclkso Compari s
assemblages from sitexcated in the tropical environment of neighbgriegions in

Southeast Asia hadso contributd to this issue.

As the site has abundantly yielded more than 100,000 artefacts, it is necessary to focus
on a sample. The center of the excavation has tabestexd for this: the study
concentrateon the materials from the entire sequence of the sectors S2(B&TD3

4) and S21WI1QSEQ 34) in area 2.

The main objectives of this techitigpological study are:

1) To analyze in details tHighic industry from Tham Lod Bckshelter area 2, sectors
S20W10 and S21W10 in order to reconstruct the technical process / processes used in
each occupation layer.

2) To compare the technical features in the different layers in order to trace their
evoluion.

3) To study the distribution and characters of lithic assemblages in relation to the
environmental and geological contexts.

4) To compare thkthic industry from Tham Lod Bckshelter with some other
assemblages from northern and other parts ofidiichi Further geographical zones may
also be considered.

1.1.3 Review olLiterature

Chester Gorman (1970) had first conducted archaeological research inNéstérn
Thailand, and he focused on the issue of the origins of plant domestication in Sbuthea
Asi a. Si nc eavaoo at S@rincave (1@74jtte research had been carried

out on the late Pleistocene andlg&lolocene within the regiooa. 40,0007,500 B.P
(Gorman 1971b, 19%2Most of the sites commonly yield Hoabinhian industries as for
examplein KanchanaburProvince, Western Thailand: Sai Yok (van Heekeren and
Knuth 1967 Mathews 196Yand Ban Kao (Sgrensen and Hatting 1963u-Di 1986),

Khao Talu, Mehand Heap Caves @@kajorn 1977, 1979, 1984), Ongbah Cave
(Serensen 1988) and perhaps Lang Kamnan Cave although typical Hoabinhian tools are
missing (Shoocongdéj996 1996a, 1996b, 2000); in Lampang and Mae Hong Son
provinces, Northern Thailand: Spirit Cave and Tham Raan (Gorman 1970; White

& Gorman 1974, 2004; Bannanurag 1988), Banyan V&iaye (Reynolds 1992),

Obluang Prishanchit & Pengtako 1988antoni et al. 1985, 1986, 1990), Ban Fa Suai

in Chiang Dao and Huai Hin in Mae Sariang (Forestier et al. 2006, Z@éit8un et al.
2008) and also in Krabi and Trang provinces, Southern Thailand, at Lang Rongrien
(Anderson 1986, 1987, 1988, 1990), Moh Khiew (Pookajorn 18844, 2001,

Auetrakulvit 1995 Thipkamjornwong 1997; Moser 2001; Chitkament 2007

Auetrakulvit etal. 2013, Sakai (Pookajorn 1991, 1994, 2001; Chaimanee 1994) and
Khao Toh Chong (Marwick et al. 2013; Conrad et al. 20E37Vlack 2014).

More recently,;Tham Lod and Ban Rai Rockshelteiae Hong Son province indwth-

west Thailandyere excavated in éhcontext of the Highland Arekological Project in
Pang Mapha. Several progress reports including multidisciplinary studies have directly
been submitted to the Thailand Research Funds (TRF) which mainly supported the
project together with Silpakorn Uniaty (Shoocongde?001, 2002, 2003, 2004, 2005
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2007). Besides, many Thai researchers significantly contributed to these reports in
different topics such as physical anthropology, dental anthropology, bioarchaeology,
dendrochronology, palynologgthnoarchaeology, lithic technology and geographic
information system§GIS) studies. For some of themhis work was part of their master
thesis as for instance geoarchaeology (Khaokhiew 2003, 2004) and zooarchaeology
(Wattanapituksakul 2006; AmphansrilZ). Some articles were also published on the
general issues of this project (Shoocongdej 2003, 2004, 2006; Treeray2pdbat
Marwick 2008a, 2008b, 2008c; Marwick & Gagan 2011; Chitkament et al) 20th

on the morphological analysis of the humanaes from Tham Lod and Ban Rai
Rockshelters (PureepatpoBg06.

The lithic assemblages were presented in the final reptreekcavation aHighland
Archaeological in Panljlapha (Phase II) by Shoocongd2p07)yet without details
regarding the technolognd typology. Technologwas elaborately studied frothe
experimetal viewpoint by Marwick 2008) who also worked on the human behavioural
ecology in northwest Thailand during the terminaigtbcene and Holocene (Marwick
2008, 2008a2008h 2008c;Marwick & Gagan 201l Until now there is no detailed
analysis of the technology, morphology and typology of lithic assemblages from Tham
Lod Rockshelter; therefore, it is difficult to compare them with other prehistoric sites in
Southeast Asia and SoutlsiA.

1.1.4Proposed Methodology

Basic artifact classification was carried out in the field following the system used by
Shoocongdej1996. Each piece was examined for a number of technological
characteristics and coded as a waste core, utilized core, waste flake, utilized flake,
resharpening flake, hammerstone, or grinding stGoents and weights for lithics,
potshards and bones were conglierecorded for each excavation area and each layer
(Shoocongdep001, 2002, 2003, 2004, 2005, 2D0he key of Shoocongde] 996,

2006 questions in this analysis is how the lithic artefacts were manufactured, used,
maintained, and discarded.

These a& the main questionspropose to analyze in more details the technology and

the typology of the lithic industry. Identification of the technical operational themes will

be conducted in following adapted methodology from my Master dissertation entitled

Lit hi c analysis at Moh Khiew rockshelter #dlo
province, Soutlwestern Thailandlt is really based on the methodologies applied in the
Department oHistory of Universitat Rovira Yirgili (URV), Tarragona, Spaintlje

logical analytical systei and in the Department of Prehistory of the National Museum

of Natural History (MNHN), Paris, France.

In my study, the artefacts will be classified into eight moffgabnical categories such
as flakes, cores, small tools, largelso@ore tools), hammers, big fragments, small
fragments and unmodified manuports:

- flakes (possibly utilised),

- cores: mainly for the flake production, without preferential worked edge but
possibly utilised,

- small tools / lightduty tools: intentioally retouched flakes, fragments, small
cobbles or pebbles; lengthl® cm,



- large tools / heawgduty tools, mainly core tools: tools on cobbles or chunks
showing a preferential edge which seems to have been intentionally shaped,;
length >10cm,

- hammerstoes (with battering marks),

- big fragments (310 cm) and small fragments (0 cm): pieces of imported
rocks, most of them probably flaked or knapped as suggested by the apparently
intentional fractures, along with some thermally broken specimens,

- unmodified manuports: pebbles (wateorn nodules $4 mm) and cobbles
(waterworn nodules between 64 and 2561) sometime broken and utilized.

The statistic tools will be utilized as voluminous collections, which are almost
impossible apprehend in a whole, could be well perceived in the light of percentages of
their various typological, technical and morphological characteristics.

This study will hép in establishing the technical evolutionary trends in Tham Lod
Rockshelter and the relationship between the technical practice used at that time in the
North-western Thailand and in other parts of Thailand (and Southeast Asia). Assessing
the developmentsf industry and lithic technology undoubtedly helps to understand the
human occupation and the human behaviours in district Pang Mapha;wéstdrn
Thailand.In addition, the use of published and unpublished ethnographical accounts,
monographs and fief[ds r e p or t g allifram thefHmhlandAgchaeatogical

Project 001:2006)- will be taken as references.

1.1.5A schedule for PhD project

I would like to thank Professor Rasmi Shoocongdej, the leader of Highland Pang Mapha
project, for her genesity. She permitted me to work on the lithic materials at Tham

Lod Rockshelter, district Pang Mapha, Mae Hong Son province. Before analysis of the
stone artefacts, a study of the site of Tham Lod, particularly the archaeological remains
has been made. Tipablications at the Silpakorn University Library were consulted for
one month. The progress reports submitted to Thailand Research Funds (TRF) and to
Silpakorn University have been thoroughly scrutinised. On this basis a central area of
the excavation, wibh had more concentration in lithic artefacts, has been chosen for a
detailed study.

The area 2 of Tham Lod Rockshelter has been selected for this doctoral dissertation.
This area is located between the areas 1 and 3. The material from this area can be
considered as a sample from Tham Lod Rockshelter. It was not selected at random but
from the centre of the excavation: sectors S20W10 and S21W10. All the stone artefacts
from the upper to the lower layers of these sectors have been analyzed. Besides,
shauld be kept in mind that the activities of the prehistoric dwellers were certainly not
the same close to the wall, just below the overhang of the cliff (area 1), and some 10 to
20m apart (area 2 and area 3): faunal remains, especially, are much moranalund

the area 1Khaokhiew 2003, 2004; Shoocongdej 2003, 2@D06 Kheawtaya 2005;
Wattanapitiksakul 2008 this is also the area where the burials were found
(Pureepatpong 2004, 2006)

In May 2010, avisit to Tham Lod (Pang Mapha district, Mae Hong Son Province) was
made and the lithic material stored at Wildlife Education Center, near the Tham Lod
Rockshelter (approximatelh00Om) was organised and arranged for analysis. The
collected material fromhie three trenches was kept in big bags, approximate) 3@,
each bag labelled with information of the provenance level. After sorting out, the lithic
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artefacts from area 2, were taken out from the store: this amounted a total of 160 bags,
which represet several thousand artefacts. Then they were classified according to the
following categories: blank flakes, tools (large & small tools), hammerstones, big
fragments, small fragments and unmodified manuports (pebbles and cobbles). They
were also sorted daccording to the testratigraphic layers (2 to 1djor organizing

the lithic material, it took almost 3 months.

In January 2011, the analysis of the stone assemblage from sector S20W1045EQ 3
was started. A totalf 7571 items have been studi€@ltof these, there were 1004

flakes, 566 all tools (large and small tools), 3 cores, 726 hammers, 141 unmodified
manuports (pebbles and cobbles), 346 big fragments and 4785 small fragments. For all
these works, it took approximately 3 months to analysid the lithic artefacts and

around 2 months to illustrate the cobble tools.

Later on, in February 2012nalysis of the stone assemblage from sector S21W10 (SEQ
3-4) was resumed. A total of 4276 specimens have been collected from this sector. Out
of these there were 520 blank flakes, 284 tools (large and small tools), 4 cores, 39
hammers, 144 unmodified manuports (pebbles and cobbles) and 3285 agnadints.

It is to benoted that no big fragments have been discovered from this sector. It took
approximéaely 4-5 months to analyse the stone artefacts from this sector, including the
drawing of some cobble tools.

In the middle of September 2012, | returned in France to conceotrate writing and
discussing the results in order to understand better tharmsiwho occupied Tham Lod
Rockshelter during late Pleistocene.

Meanwhile, a preliminary analysis of the lithic assemblage from sector S20W10 (about
7500 specimens) was presented in September 2012 at the Exrdseaaference in

Dublin. Results of the stly of both sectors S20W10 and S21W10 combined were
presented in a poster at the International Union for Prehistoric and Protohistoric
Science, in September 2014 at Burgos, Spain. Then recently, the choppers, sumatraliths
and other heawyluty tools were msented at the Euraseda Conference in July 2015,

at the University Paris Ouest Nanterre la Défense. Following these presentations, two
articles have been submitted:

CHITKAMENT T., GAILLARD C. & SHOOCONGDEJ R. (submitted in 2012)
Evolution of the lithic industry from Tham Lod Rockshelter (Pang Mapha district,
North-western Thailand) during the Late Pleistocene: preliminary resultisewis H.
(ed.), Selected Papers from the 14th International Conference of the European
Associaton of Southeast Asian Archaeologists, NUS Press, Singapore.

CHITKAMENT T., GAILLARD C. & SHOOCONGDEJ R.if press.

Tham Lod Rockshelter (Pang Mapha district, Navésstern Thailand): Evolution of the
lithic assemblages during the Late Pleistoc€nheaternary International
http://dx.doi.org/10.1016/j.quaint.2015.10.058



http://dx.doi.org/10.1016/j.quaint.2015.10.058

1.1.60rganisation of the Dissertation

1. Introduction
Chapter 1 introduces the basic idea behindrdgearch; it spells out the aims an
purposes of the work, and a brief review of the history of prehistoric research
Thailand, including summary of the Hoabinhian sites and the chronological
sequences of prehistoric sites in Thailand.

2. Presentation of Tham Lod Rockshelter and excavation materials in Highland Pang

Mapha, Mae Hong Son province, Northwestern Thailand
Chapter 2 deals with the details of the Tham Lod Rockshelter and excavatior
materialslt beginswith the general contexsuch agyeographical outline of
Northern Thailand, followed by the geographical and environmental setting ir
Hong Son Province (recent climate seasonality, recent forest and vegetation
resources, recent faunal resources). The main matter is foqusieel @xcavation
area, starting with an overview of the Highland Pang Mapha, which gives det
on the geology, geomorphology, geographical feature and environmental set
the research area (Ban Tham Lod) and then presenting the excavation methe
stratigraphic sequence and the description of the archaeological material.

3. Methodology for Technical and Typological analysis of the lithic assemblages fror
Tham Lod Rockshelter
Chapter 3 outlines the framework of the research and explanation about the
methodology used: the lithic technology, the lithic raw materials used for the
manufactures and lithic reduction sequence. The principal focus of this chapt
on the morphdypological and technological analysis: typological classificatior
sample selectioand criteria for stone artefa@balysis.

4. Analysis of the Lithic Materials from Tham Lod Rockshelter Area 2, sectors

S20W10 (SEQ #4) and S21W10 (SEQ 3)
Chapter 4leals with the analysis of the lithic artefacts in area 2 of Tham Lod
Rockshelter. The chapter starts with the scope and the limit of the study, and
presents the distribution of the different categories of the lithic artefacts in se:
S20W10 and S21W1@hen each category is analysed: blank flakes, large too
(choppers: end choppers, side choppers and other chopper), small tools (scr
end scrapers and side scrapers, denticulates, pointed tools and atypical sma
sumatraliths (typical sumaiiths and partial sumatraliths), hammerstones, big
fragments, small fragments and unmodified manuports (pebbles and cobbles
both sectors.

5. Comments and conclusion
Chapter Doutlinesthe archaeological materials from Tham Lod Rockshelter,
particularly the significance of cultural behaviour during late Pleistocene to ee
Holocene. It also deals withe overall composition of the lithic assemblage fro
area 2, sectors S20W10 and S21W10 in Tham Lod Rockshelter, in relation w
thepaleoenvironrant and paleoclimate. The experimental replication helps to
understand the concept of typological and functional production of the stone
artefacts, and manufacturing of tools by using modern materials, by different
techniques. This chapterthe summary of the researchitgntifying the stone
tool assemblage from Tham Lod Rockshelter, and highligliegrehistoric
human behaviour in district Pang Mapha, Nestkstern Thailand.



1.2 Historical review of Prehistoric Researches in Thailandiuring the Last Eighty
Years

H.R.H. Prince Damrong (1934) initiated the first
study ofprehistoric archaeology in Thailand. He
is well known as the father of Thai Archaeology
and Hstory everbefore 1934. Later, many
foreign scholars were interestedTihai

prehistory and undertook several explorations in
Thailand as reported in some bulletins and
journals in their countries (Pholgerddee 1981).
Hence, to report the progression and
development of Thai prehistory research during
the last eighty years, Idde it into four phases
as follows:

First phasecovered the period fronvhen
Monsieur Lunet de Lajonquiefeundcave
painting in Southern Thailand up to when N.R
Van Heekeren discovered the Palaeolithic
artefacts in upper layer tieriver gravels and
boulders from Ban Kao sites in Kanchanaburi province, Wedthailand.

Figure 1.2.1 Photograph of Prince Damrong Rajanubhab, Son of King Mor{§arha
IV) (Source https://en.wikipedia.org/wikidamrong Rajanubha)p

1922:The archaeological researchTihailand was first undertaken by French
archaeologist, Mousieur Lunet de LajonquieHe exploregrehistoric rock painting

at Krabi and Phang Nga Bay, Krabi province in Southern Thailand, and published in the
bulletin of la Commission Archaeologique ldéndo-Chine, 1922 (Kerr 1924; Sarasin
1959;Pholgerddee 1981).

1924:Kerr explored the Rock painting of unknown age in Eastdrailand and also
published in Journal of the SiaBof8ociety 18
(1924) no Palaeolithicnplements have been found within the confines of the present

day Siam (Thailand). Further, as no systematic research work has hitherto been

undertaken, there may be lying a rich harvest, only awaiting discovery, especially in the

caves which abound in thienestone hills in Western and Northern Siem ( Ker r 192 4 ;
Pholgerddee 1981).

1924:Sarasin Evans 1926also found some polished adzes in southern Thailand.

19278: Dr. Davidson Black from Medical College of Peking, China, came to Thailand
for searching siletons, similar to those 6fomo erectushat had been explored at
Choukoutien Cave, PekinBut, he found nothing in Thailand (Saragifi59;

Pholgerddee 1981).

1930:Kerr and Seidenfaden discoversine tools, adzes and cardhrked pottery at
Suratthanprovince Southern Thailand (Kerr 192Rholgerddee 198 Pookajorn1984,
2001).



1931:Sarasin F., (®iss Anthologist) conductegixcavations at various caves in Chiang

Mai, Lop Buri and Ratchaburi provinces. He is considered to be the first person, who
dscovered i mpl ements belSamianpion gA tfoe wa qcuuiltteur e
amorphous tools were displayed such as two or three pebbles with unifacial flaking. The

tool assemblages were either of the Pditéo chopper-chopping tookradition, or

wer eesiioM i t hi dadn ha nadh 0A H cSaak202;sYoubi 1978;3 3: 17 1
Pholgerddee 198B00kajorn1988.

1933:Neolithic polished stonaxes and potteries recovered during exploradton
Nakhon Sawan, Lop Buri, Nakhon Si Thammarat, Trang, and Krabi provinces, etc.,
were entirely exhibited in the National Muse, Bangkok, Thailand (YeDi 1978;
Pholgerddee 1981).

19434: H.R van Heekeren was a prisoner of war under Japanese authdntypeang

on the railroad construction from NoRgaDuk to Moulsein in Burma. The railroad

really passed through the city of Kanchanaburi up to the valley of the Kwae Noi river
near Ban Kao village, whetherewas exposed pebble field. He managed to pkix
specimens and was able to keep three of the artefacts, until the end of the war. These
implements were published as the first Palaeolithic artefacts known from Thaiéand (v
Heekeren 194714962 You-Di 1978; Pookajorn 1977, 1984, 19&8)0lgerdded981).

Second phasef Thai prehistory was
call ed the Agrowing ph
phase began after the discoveries of
chopperchopping tool complex at
Ban Kao in Kanchanaburi province
by H.R van Heekeren and continues
up to the explorations organized by
the prehistoric section tfie Fine

Arts Department in Bangkok. This
periodstimulated foreigrand Thai
archaeologists tandertakeand
explorations in western and other
parts of Thailand.

Figure 1.2.2 Photograplof H.R. van HeekereliNetherlander archaeologiggource:
https://www.google.fr/search?q=H.R+van+Heekeren+Thajland

1947:H.R van Heekeren published the Palaeolithic tools findings of Thailand in
London illustrated, issued on April 5947 (van Heekeren 1947b:-32; Pholgerddee,
1981). Movius, H.L., (1948), andeabody Museum, U.S.A., reported the Palaeolithic
tool s fi ndi nThelmWerPalaevlithic auttude of South@rn and Eastern
Asia 0

1955: The Division of Archaeology at the National Museum of Bangkok explored the
Palaeoskeleton in Kao Trom Cay Surat Thani province, Southern Thailand. The
human remains were sent to Dr. Sood Sangvichien, Anatomy Department, Medical
University, and BangkokChin YouDi 1978;Pholgerddee 1981). In the same year, the
National Museum, Bangkok obtained the assendsdg add in the collection, incling

a first shouldered axf®@und in Surat Thani Province, Southern Thailand.



1956:Heider K.G (America archaeologist), a studentMbvius, H.L., was working

together with some Thai staffs from Archaeological Divisaow the Fine Arts

Department. Thegiscovered the Ban Kao and Thde district, and found 104 pebble

tools, and 4 flakes at Kwae Noi valleydu-Di 1978;Pholgerddee 1981). These

artefacts were exhibited at eight latiak near Ban Khao and Tha &il, fom two

small villages, on the railway line from Kanchanaburi to Sai Yok district. Besides, most

of the artefact had been standardizedtlhe Hoabinhian types and a few of flatter

speci mens c Gunatdhlitibe ( Heaeli l[ded A -DiSL878;Podkaj@r0; You
1977, 1984, 1988

19602: A TharDanish prehistoric team
consistingof Bigil Bielson, Count Bigil

Knuth, Per 8rensen with their staffs from
Denmark, H.R van Heekeren from Holland,
Sood Sangvichien (Medical University), Tom
Smittinan Forest Dpartment) and Chin
You-Di, (Thai Archaeologial Division) from
Thailandexplored the banks along the Kwae
Yai and Kwae Noi rivers and especially
conducted four excavations at Ban Kao,
Chande, Tham Pra and Sai Yok sites.
addition, the rock painting wassdoverecat
Roop cave near Sarok site(Nielsen 1962;
Sgrensen 1974You-Di 1978, 198%.

Figure 1.23 Photograplof Chin You-Di (Thai archaeologisi{Source:
https://www.google.fr/search?q=Chin+Yudee+Thai archaeologist)

19635: AmericanThai expedition organized by anthropologists from Hawaii
University and Thai archaeologists fronethine Arts Department consistingy

Solheim W.G., Bayard D.T., Gorman CGteen E. (U.S.A)Chin YouDi, Vidya
Intakosai and staffs (Thailand), mainly worked in Udon Thani, Khon Kaen, Sakon
Nakhon and Kalasin provinces, Nomthgern Thailand. They explorachportant
archaeological sites, rock painting caves and carved walteudently, Bayard D.T.,
and Gorman C.F., made an expedition intNd hailand (Solhiem 1970, 1972a, 1972b;
Bayard 1968, 1970; YoeDi 1978; Pholgerddee 198Rpokajorn1988.

Third phase developed with improvement ¢échnical practices in the archaeological
fields, learnt outside Thailand by most of the Thai archaeologists. Sewahatpric
sites wereexplored and excavated by foreign and native people in various parts of
Thailand.

19656: Gorman C.F. conducteddraeological field survey and excavations in
Northern Thailand. During his Ph.D work at theilémsity of Pennsylvania, he
excavated a series of one meter square at Spirit cave. Two main cultural levels were
really defined in deep of soil deposit, and feen radiocarbon samples had been
submitted in the result. The excavated materials were estimated around 220000

B.P (Gormarl 9 61870, 1971b, 1972, 197Reynolds1989, 19901992 Pookajorn

1986, 1988;Shoocongdej 1996
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https://www.google.fr/search?q=Chin+Yudee+Thai%20archaeologist)
http://www.sac.or.th/databases/anthroarchive/chin/

1966 & 1968:German geolgists, Koch K.E
and M.Siebenhener investigated mineral
resources in Northern Thailand. They
discovered several locations with stone
artefacts. Most of the artefacts were pebble
tools, which looked like chopp&hopping

t ool s a lSumatplith®i tddbbinmian
types (Koch and Siebenéner 1969;
Pholgerddee 1981; Pookajorn 1985, 1986,
1987, 1988

Figure 1.2.4Photograplof Chester Gorman
(American archaeologistjSource:
https://en.wikipedia.org/wiki/Chester_Gorman

1970:Veeraphan Malaiphan of thechaeological Department, Silpakorn University,
Bangkok, ThailanddiscoveredPalaeolithic tools at Chai Seen district, Chdiag
province, Northern Thailand (Malaiphan 19P2jokajorn 1988; Shoocongdej 1996

1971:GormanC.F. explored @rehistoric si at Banyan Valley in Mae Hong Son
Province, Northwestern Thailand. Latter, ti&teep Cliff and Banyan Valley caves were
excavated by Gorman C.F. in 1972. These two caves were similar in terms of cultural
materials and cultural sequences to Spirit cavarf@n1971b; YouDi 1978;

Pookajorn 1984, 1988; Reynolds 1992

1972:The Bo Ploi site, in the north of Kanchanaburi province, wagsited by H.R

van Heekeren and D.R. Hooijer. This surface was evideits bifacial industry, which
had been discovered by Vidhya Intakosai (1970). Generally, the site of Bo Ploi was
undoubtedasan irdustry of Holocene period, where the technique of noakingwas
similar to Pleistocene period. In fact, their intimate belongings to the line of the
Hoabinhian industries and mosttbE bifacial tools are more than usual specialisation
of light duty tools(Intakosai and Liere 1978; Pholgerddee 1981

1972:Two excavabns were organized underthe projecf t he Ban Chi angos
The excavation at Ban Chiang, Udon Thani province and at Ban Sang Du, Sakon

Nakhon province was advertent of the Archaeological Division staff, including Dr.

Sood Sangvichierhe archaeolgical discoveryncluded the Mesolithic implements

from Norg Khai and Laei Province¥ ¢u-Di 1978 198§. In the same year, they

explored some Mesolithic tools at Doi Saket Cave in Chiang Mai province, Northern
Thailand(You-Di 1978, 1986; Pholgerddee 198ookajorn 1988; Shoocongdej 1996)

1974:A trained group of archaeologigtem Laos, Cambodia, and Vietnam led by
Bayard D.T., at Otago Univergitn New Zealand, discoveradesolithic tools at
Chaing Khon districtiad Chaing Mai province (Bayard 1968970;Pholgerddee 1981).

1976:Si rensen and his geophysicist coworkers (Barr, Haile and Reynolds 1976)
reported the discovery of Palaeolithic tools in the deposits at Mae Tha, Lampang
province, Northern Thailand. The problems wexally encountered in ¢huseof

various dating techniques. It was concluded that the basalts have a minimwh date
about 690,000 B.P (Barr et al. 1976; Pope 1981; CharoenwongsaCla8égnwongsa
and Bronson 1938
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1977:Pookajorn excavated at Khao Talu,
Ment, Heap and Pet Khuha caves near Ban
Kao, Kanchanaburi province. These are
famous Hoabinhian sites in western Thailand.
The artefact assemblages such as Hoabinhian
tools, shells, animal bone remains, graimsl a
fragments of pottery wereiscovered by the
Archaeological department from Silpakorn
Universty and students (Pookajorn 1977,
1979, 1984, 1988; Shoocongdej 1996

Figure 1.2.5Photograplof Surin Pookajorn
(Thai archaeologist)Source:
http//www.rasmishoocongfleom/about
archaeology)

1980: The excavation was systematically done at Ban Tha Manao, Kanchanaburi
province led by Pholgerddee and the Archaeological Department from Silpakorn
University. The stone implementisplayedwerearound 1778 pieces of tools. Besides,
the predominant typef dools belonged to the choppeick type and the scraper group
of the early and late Holocene period (Pholgerddee 1981).

Fourth phasewas developed with modern techniques of work by Thai actbgists
which up continuesp to the present day. A large number of prehistoric implements
have been discovered for three decadesgveral parts of Thailan8oreign and native
people have been carrying out intensive study in these fields. Howewisfphase, |
will only present the archaeological work on #mmeHoabinhian sites during the
prehistoric period.

1983:Thai archaeologists led by Prishanchit, surveyed 52 sites at Muang and Khun
Yuam district, Mae Hong Son Province. Maf theprehistoric sites had scatterstne
implements. The stone flaking debeistendalonghill ranges and mountanAfter that,
ThairFrench archaeologists led by Santoni M., Pautreau J.P, Meadow R., and
Prishanchit also resurveyed the same area and couasiyuexplored other sites, which
were quite similar to the shelters on the Doi Phutok at Ban Thung Phong, Sa district,
Nan province Rrishanchit et al. 1984, 1985antoniet al 1985,1986).

19835: Prof. Anderson, from Brown Univetygi excavated atdang Rongrien

Rockshelter at Krabi Province. The site is very famous in Seestern Thailand. The

radiocarbon dating is around 37,000 + 1780 B.P (Late Pleistocene) and 7580 + 70 B.P

(Mi ddl e Hol ocene). Al so, he pubaton@98&d t he r
1985) with Silpakorruniversity in 1986 (Anderson 1987, 1987b, 1988, 1990;

Paokajorn 1994, 2001; Marwick 2007

19856: Santoni M., Prishanchit and Pengtako excavated at Obluandositesby
FrenchArchaeological Mission and Firkrts Department of Thailand Project. The site

is on the river of Mae Chaem in Chiang Mai province, and two areas on the left bank of
the river were excavated. These sites generally corresponded to different periods. For
example, the Mesolithic settlemamider a rockshadr outstandingly yieldepgebble

tools of a general Hoabinhian type. Another settlement was foutige right bank,
yieldingassemblages of polished stone axes and adzes, cord mark pottery and a few
pebble toolsRrishanchit et al. 1984985; Santoniet al 1985,1986 199Q.
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1986:Nat apintuds team surveyed at Don Noi
Ploi district, Kanchanaburi prawe. The prehistoric sites hadedominantlyflaked

stones. Furthermore, in earlyl1987, Natapintu, Broson, Charoenwongsa and staff from
Silpakorn University also revisited again at Don Noi site, where they collected some
stone assemblagdsyt this site wagot excavated (Natapintu 198988 1991,
Charoenwongsa and Bronson 1988 o0ocongdej 1996).

19891996: Shoocongdej worked on the
materials from Landgkamnan, Kanchanaburi
province- the quite oldest datl cavan western
Thailand- for her Ph.D thesis at University of
Michigan.The cultural sequences at Lang
Kamnan were divided into three layers,
apparently based on the radiocarbon dates,
stratigraphy and archaeological remains. These
layers corresponded to the late Pleistocene (c.
27, 000- 10, 000 B.P), early Holocene (c.10,
000 - 7500 B.P) and the middle Holocene
(c.7500- 2500 B.P) (Shoocongd&p90,1996
1996a,1996b, 200D

Figure 1.26 Photograplof Rasmi Shoocongdé€jhai archaeologisi)Source:
https://www.google.fr/search?q=rasmi+shoocomgde

1991:Pookajorn and staffom Silpakorn University, expled and excavated at Moh
Khiew Rockshelter, aBan Nha Shing, Krabi province, Soutlestern Thailand. The

site is a wel known burial place, which is largely comprehensive in archaeological
remains like stone tools, faurmajcro fauna, flora, and sea shells from the Andaman
Ocean.The radiocarbon dates range from 25,800 + 600 B.P (Pleistocene) to 10, 500 +
100 B.P, and 4240 £ 70 B.P (Holocene) (Pookaj&®@®l, 1994, 2001; Chaimanee

1994; Auetrakulvit 199% Thipkamjornwong 297; Chitkament 2007).

1994: Auetrakulvit (former student of Pookaj) excavated at Moh Khiewdekshelter
area 2, about 30 meters from arealhe context of his Master degree in Silpakorn
University, BangkokConcurrently, Pookajorn excavated at Sakai cave, Trang province
in 1994. In the same year, he also published a reptrisoéxcavation (Pookajorn

1994, 2001; Chaimanee 19%yetrakulvit 19952004, 2006Auetrakulvit et al. 201

2001-2: Shoocongdejrad staff conducted the Highland Archaeology Project, in Pang
Mapha dstrict, Mae Hong Son provincegrih-western Thailand. The excavatiomnsre

supported by Thai Research Fund (TRF) and Silpakorn University, Bangkok, Thailand.

Two prehistoric gesThamLod and Ban Rai Bckshelters were excavated.

According to Shoocongdej (2006), thkam Lod Rockshelter providéste Pleistocene
to Holocene oagpations ca. 35,000 B.FPhis shelter hagielded several burials,
significantly associated with remainsfatina, shells, flakes and a used pebble tools
(Khaokhiew 2003, 2004; Khaewkamput 20838rreepatpong004, 2006; Amphansri
2004, 206; Kheawtaya 2005; Treekanchawattana & Pumijumnong 2005;
Wattanpitasakul 2006
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On the oher hand, the site at Ban Raadksheltemwas excavated ithree trenches. The
archaeological materials were quite rich in the stone artefacts, animal bones, shellfish
remains and a flexed burial, indicating the-pogy coffin culture. This culture

represented a stonesing period, whehunting and collecting formed the basis of the
subsistence patteriireerayapiwat 1998005 Shoocongdej 2003, 200Rureepatpong
2004, 200%.

Nowadays, the Highland Archaeology Project, at Mae Hong Son province, formally led
by Dr. Rasmi Shoocongda, still continuing. During 2011, they also excavated a new
prehistoric site (Muang Pang Hot Spring) at Pai district, Mae Hong Son province,
North-western Thailand.

Dr. Zeitoun and Dr. Forestier etc., from Tharench PaleoSurvey, Northern

ArchaeologicaCenter havediscovered various prehistoric sites in Northern Thailand.

Their goal was to discover new human settlemenkéorthern Thailand during early

period. Significantly, they explored the site of Huai HmMae Sariangwhich has

prominently opead the field on the eastern bank of Salaween River. According to

Forestieret al 2006,around 181 piecesf Hoabinhian artefactsave been collected in

two locations from this area. Besides,the ThRar e nc h Pal eoSurveyods t ec
morematerials inthe basaltic region of Lampang province, Northern Thailand. Also,

they are working and publishing new artefact assemblages from ThéHarestieret

al. 2006,2013; Zeitoun et al. 2002013.

Dr. Prasit Auetrakulvit (2010) rexcavated a new trenchMbh Khiew Rockshelter
area 1, Krabi province, amgtwdata ofstone artefacts have been published in 2012
(Auetrakulvit et al. 2012).

Dr. Marwick (2011)6s team excavated the pre
province, Souttwestern Thailand. The obnological sequence corresponded to late

Pleistocene to Holocene, approximately dated 13,026 + 45 to 149 + 25 B.P, based on

the radiocarbon dates (Marwick et al. 2013; Conrad et al. 2&8YVlack 204). In

addition, there are also some lecturers frolpa&iorn University, Bangkok, Thailand

like Asst. Prof. Chawalit Khaokhiew, who is working in a prehistoric Rockshelter at

Chumphon province, Southern Thailand.

Overall from last ten year some foreign and native archaeologists have discovered
many archaaogical sites in several parts of Thailand, but only a few excavations were
notably conducted for the prehistoric periods.
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1.3 Summary of the Hoabinhian sites in Thailand

TheHoabinhian culture is now well known in the whole of Southeast Asia. The
definition of Hoabinhian was set up by the First Congress of Prehistorians of the Far
East in 1932, in Hanoi, followinthe work of Madeleine Colani (French archaeologist),
who excaated caves and rockshelters in Hoa Bin province, Northern Vietham (Colani
1926, 1927a, 1927b, 1931; Ha Van Tan 1979, 1980; Pookajorn 1984, 1988; Reynolds
1990; Shoocongdej 1996).

In the first meeting of the congress, it was proposed to accept the fajldefimition

and t o r ec o rHoakimhin is acsltureicoreposediof implements that are in

general flaked, with varied types of somewhat primitive workmanship. It is

characterized by tools often knapped on one face only, by hammerstones, impdéments
subtriangular section, discs, short axes, and almshdpe artifacts, along with a
variable number of bonetodls ( Pr aehi st orica Asiae Oriental
1964, 1966, 1969; Pookajorn 1984, 1988; Shoocongdej 1996).

The same committee cadsred that the Hoabinhian comprised three periods:
1). Hoabinhian I flaked implements only, rather large and crude.

2). Hoabinhian llsomewhat smaller implements of finer workmanship,
associated with protoeoliths.

3). Hoabinhian 1l Smaller implements, flakes with secondary working with
rare exceptions, no protweoliths (Matthews 1964-2, 1969: 68; Pookajorn, 1984,
1988).

However, this classification was lacking concise definitions of typesyasdather

difficult to link with the archaeological stratigraphy (Matthews 1964, 1969; Pookajorn

1988) . |l mportantly the diagnostic tool type
and Aasxheoor twer e not defined at tedlogists meet i ng.
fitfully re-excavated the Hoabinhian sites studied by M. Colani. They confirmed the

stratigraphic validity of her three phaspsoposed earlierHa Van Tan 1988

Pookajorn 1988).

The term AHoabinhiano was f ierekdto used by Mad
excavations that she made in Northern Vietnam during the late 1920, with reservations

about the dating that she proposed. She initially suggested that the Hoabinhian was an

upper Pleistocene culture and, thus, late Palaeolithic. Soon aftefitied definition,

the status of HAcul tureo f orl926 hoR7aH@2@bbi nhi an
1931;Matthews 1964, 196Ha Van Tan 1980, 1988; Pookajorn 1988; Reynolds 1990;
Shoocongdej 199&hitkament 200)

Karl G. Heider (1953) usedtheteonff A compl ex 0 i n his article
in Thailand, where he examined the artifacts found by Van Heekeren and Sarasin

(Heider 1958: 63)H e s a i TtieretisHitdet basi® for culture, despite the wide area

over which it was found. Many toatsvering on the ground surface, those with the

flaking extending around the entire circumference of pebble tool, resemble Hoabinhian
types, and a few of the flatter specimens c
hand, most of them could fit intd@ver Palaeolithic complex, but it is not impossible
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that they too are Mesolithic. On none of the specimens are there significant signs of
wear due to post manufacture rolling. Neither the patina nor the degree of rolling
suggests anything but a tempoyatiomogenous complex

Besi des, Gor man Haabirdian congpledd, tihne htiesr nmarfit i cl e (
fiHoabinhian: A pebble tool complex with early plant associations in Southeast Asia

He remarked that the early inhabitants of Spirit cave, in Thaitgmhrently utilized a

typical Hoabinhian lithic assemblage. The data from this site appeared to support the

earlier data, and evidenced an early agriculture stage before the use of cereals in

Southeast Asia, just prior to 6,000 years B.C. Therefore, saagrangular adzes,

small slate knives and cordarked potteries appeared as quite intrusive elements in the
continuing local Hoabinhian expression (Gorman 1969, 1970, 1971b, 1972).

Clark (1978) explains the ter mlemensorpl ex0 as
entities within a | arge syasageonpobculturser i es; a
characterized by assemblages sharing a polythetic range but differing specific types of

the same general families of artifagpes, shared as a widely diffadsand interlinked

response to common factors in environment, economy, and techinology

In 1994, Viethamese archaeologists presented Hoabinhian artefacts dating around
17,000 years at the Hanoi conference; at that time many scholars formally agreed with
this matter (Ha Van Tan 1988; Pookajorn 1988, 1994; Moser 2001):

1). The concept of the Hoabinhian should be kept.

2). The best concept for fAHoabinhianodo w
technocomplex.

3). Thec hr onol ogy of the Hoabioltermenal i ndustr
Pleistoceneto eadto-mi ddl e Hol oceneo.

4). The term of Sumatralith should be retained.

5). The Hoabinhian industry rdhatesil d be r
Apebbled tool industry.

6). The Hoabinhian should not be referr

Many Hoabinhian sites throughout Mainland and Island Southeast Asia have been
described as having prehistoric Hoabinhian activitye Topography of Vietnam,

Thailand, Sumatra, Cambodia, Laos and Myanmar has preserved Hoabinhian
assemblages but the quality and quantity of descriptions vary according to the relative
significance of the Hoabinhian components in these sites. Accordiigger (2001),
beyond these core regiqrkere are isolated inventories of stone artefacts displaying
Hoabinhian features in Nepal, South China, Taiwan and, Australia. Hoabinhian tools
have also been identified in the Siwaliks of nestbstern India (Gaidird et al. 2016,

2011, 2012, 201k

The assertive Hoabinhian culture occurrs in two main site forms: first, inland caves and
rockshelters, and second, coastal middens (Gorman 1968, 1969, 1970). The exceptions
to these forms are the river foreshore sifeSiochuan (in Southwestern China; Chang

1977; Cheng 1957, 1959) and the open air sites (possibly also river foreshores) at Kota
Tampan, western Malaysia (Majid and Tjia 1988; Sieveking 1960; Walker and
Sieveking 1962) and in the Kwae Noi valley, ThailaHeifler 1958, 1960; Pookajorn
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1977, 1979; Barnes 1990; Shoocongdej 1990, 1996). In all of these exceptions, a true
Hoabinhian attribution may be questioned for, as mentioned above, Hoabinhian tools, if
not the Hoabinhian itself, continue to be in use uhélMetal Age. Therefore, surface

finds neechot be Hoabinhian at all.

From Thailand, the typical Hoabinhian is wiellown in several regiong northern
Thailand, at Spirit cave (Gorman 1970, 1971b, 1972), Tham Phaa Chan (White and
Gorman 1979, 2004; Baanurag 1988), Banyan Valley cave (Reynolds 1992), Obluang
(Prishanchit et al. 1984; Santatial 1985, 1986), Ban Rai and Tham Lod

Rockshelters (Shoocongdej 2001, 2002, 2003, 2004, 2006, 200Y; in western
Thailand, at Ongbah cavedf@nsen 1988 Ban Kao sites (Pookajorn 1977, 1979,

1984, 1987, 1988), and Lang Kamnan (Shoocongdej 1996, 1996a, 1996b, 2000); for the
peninsular Thailand, at Tham Khao Khi Ch&gynold4989), Lang Rongrien

Rockshelter (Anderson 1986, 1987, 1987b, 1988, 1990, 199V Mah Khiew

Rockshelter (Pookajorn 1991, 1994, 20Buetrakulvit 1995, 2004Thipkamjornwong
1997, Chitkament 20QAuetrakulvit et al. 201

According to Anderson (1987), who was supported by Reynolds (1989), Moh Khiew
Rockshelter (Pookajorn 1991, 19240 0 1) may not be Atypi cal
developed sequences the Hoabinhian overlies three late Upper Pleistocene stages whose
assemblages appear to be flikesed and not related to cobble tool industries. The
assemblages are rather small. Theeefarther evidence is needed to confirm a-non

cobble tool industrial stage before Hoabinhian in the Pleistocene of Thailand (Reynolds

in Press.

To better know the Hoabinhian sites in Thailand is greatly important for foreign and
native archaeologists. ¢an help young researchers to understand the previous works,
including the exploration and excavation of cultural remains. The geology and the
Quaternary deposits can explain the archaeological record and must be well understood
in relation to the sitesfahese regions. This review will help to establish the technical
evolutionary trends and relationship between all techniques, used at that time in these
sites. Therefore, my attempt is to summarize the important prehistoric sites, apparently
related withthe Hoabinhian that have been excavated in Thailand. It starts from the
older dates in the late Pleistocene and extends to the Holocene period.
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Figure 1.3.1Map of Southeast Asia showing Thailand is related to various Hoabinhian
sites
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1.3.1 Lang Rongrien Rockshelter

Lang Rongrien Rockshelter is a stratified archaeological site, located in the Krabi River
Valley, Krabi province, Soutlwestern Thailand. Th&ite is very close (less than 12 km)
to Moh Khiew Rockshelter. The Lang Rongrien Rockshelter has been excavated by
Anderson from Brown University during 1983 to 198%e aim of his excavation was
to fitrace the archaeol o tpiyofaouthwedierndrhadagd, c a |
broadly speaking, the northwestern
1986, 1987, 1987b, 1988, 1998gveral hundreds of stone artefacts, potteries and
organic objects were found from the shelter. Approximai8ly stone artefacts were
recovered from Lang Rongrien Rockshelter.

or mor e

Anderson (1990) has divided the archaeological remains from Lang Rongrien into three
different cultural periods. These belong to the Southeast Asian Paleolithic. The first one
is a final Rilaeolithic belonging to the Late Pleistocene period; the second properly

corresponds to the Hoabinhian culture in the early Holocene period; and the last one, the

early pottery period, dated between 6,000 and 3,500 years ago.

Interestingly, the classifation system of stone artefacts is typologically derived from
van Heekerenods work at Sai Yok. 1t is
functions (Anderson 1990: 38; Marwick 2007: 70). Although some comments are
clearly made about retouch andpection of artefact usedges by low power
magnification, there are no data in the publicatié®wsording to Marwick (2007,
2008), the metric and technol ogical

var
Ander sondés st on e arehaeblegica roaterias fraanlLgng RosigrienT h e

Rockshelter had been displayed as following:

Stratigraphic units

Characteristic of the archaeological materials

Upper levels,
(Units 1-4)

- A lot of stone artefacts, potteries, bones and shells were lagedsed in these
units, including at least 4 burials, several hearth areas and pits.

- One stone adze or axe blade was associated with the burial 4.
- Hundred flaked shales or shale implements have been located in these depc

- The forms of the impleents were identical with those from units 5 and 6, reac
notified as Hoabinhian.

- The chipped off stone tools (rhomboid shaped) were made from waterworn
boulders.

- Other implements have been located in the upper level deposits, including a
bracdet and half dozen antler artefacts.

Middle levels,
(Units 56)

- The artefacts from stratigraphic units 5 and 6 were characterized by a
predominance of relatively thin wethaped, bifacially flaked tools. Most of the
tools were commonly made from Carlifenous shale.

- The numerically predominant tools were discoids, bifacially retouched, elong
knife blades, serunar choppers and utilized flakes.

- Twenty one of the 206 artefacts from stratigraphic units 5 and 6 were core t¢
including 3 scrapex; 9 hammerstones and grindstones.

- The flakes from these units were quite short and usually lacked the straight
margins and arrises that normally characterize blades.
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- The pottery was absolutely absent in these units, excepted for one sherd in {
uppemost layer of unit 5.

- A wide variety of mammalian bones, freshwater and marine shellfishes were
recovered from these levels.

Middle level, - Only one anthropic feature occurred in this unit: a charcoal surrounded by b
. bits of fossilized bone. Globally it is a nealtural layer.
(Unit 7)
- The only five stone artefacts were flake fragments and two unutilized flakes
faceted platform prepatah. They were quite similar to those of units 8 through
10.
Lower levels, - All three of the lower stratigraphic units have been interpreted as former livi
. floors, with bones and artefacts.
(Units 810)

- The radiocarbon date of unit 8 is between Q@,8nd 33,000 years B.P. From
units 9 and 10 the date is around 38,000 B.P.

- Forty five stone artefacts have been found in these units, including 2 bones,
antler. Most of the lithic material is in chert.

- Choppers are largely angular core toolthvgteep cutting edges shaped by
unifacial flaking from a flat surface. The flake scars are also large and irregulg
the resultant edges are rather straight and sharp.

- Core bifaces are frequently angular core tools with bifacially flaked cuttingsec
These technologies are still called after the implements described by Movius
chopping tools, but these are flatter.

- The retouched flakes have one or more unifacially flaked edges. The flake s
are quite short and steep.

The Pleistocene arcbigical assemblages are mostly small, unifacially retouched flake
tools. The early Holocene assemblage differs because it is rather dominated by large,

heavy, unifacially and bifacially flaked core tools, typical of the Hoabinhian industry
(Marwick 2007,2008). The Middle Holocene deposits include four burials with
pedestal pots and small cemthrked vessels (Anderson 1986, 1987, 1990). According

to Marwick (2008), the most unique and important result of this work is the suggestion
that Southeast Asian LaPleistocene assemblages may be flake industries rather than

cobblebased industries as initially suggested by Movius (1948, 1969).

Andersonds work is important because Lang
sequence. His interpretation of the migles an unusually detailed engagement with
historically and anthropologically significant themes in Southeast Asian archaeology
(Marwick 2007, 2008)He compares the artefact types in Pleistocene layers of Lang
Rongrien to other Pleistocene assemblag&8etnam, Malaysia, Philippines, South

Sulawasi and southern Chirfdso, henotes a series of differences, but emphasizes that
all assemblages are characterized by flake tool assemblages with high proportions of

amorphous flakes with steep unifacial retouch, and very low proportions of cobble
artifacts (Anderson 1990: 66; Marwi@07, 2008). Furthermore, Anderson (1990)
interprets this regional pattern of Pleistocene flake assemblageg asd e nce o f
ChopperChopping Tool Complex. It is not an accurate label for Southeast Asia
assemblages because cobble chopping artef@cteoacommon, and the label

emphasizes widarea homogeneity and cultural conservatism that is contradicted by the

available evidence. He also suggests an ecological explanation for the change of
Hoabinhian origins at Lang Rongrien. The Pleistocene #iakemblages to Holocene

cobble assemblages are a response to reduced seasonality, increased precipitation and

warmer temperatures during Holocene (Anderson 1990, 1997).

20

Mo v i

=



Therefore, it is problematic that his conclusions about the Pleistocene flake iradastry
based on only 58 artefacts (Pleistocene assemblages), which may be the result of some
series of isolated short episodes rather than reflecting a long term pattern (Bulbeck
2003; Marwick 2007, 2008). The most important problems with his work, like those
before him, are the absence of detailed stone artefact data and the failure to
acknowledge contemporary developments in hugégher anthropology and

archeology.

Figure 1.3.2Stone artefacts frorhang Rongrien Rockshelter, Soutlestern Thailand
(Source: Anderson 1990)
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Lab No. Stratigraphic Unit Field number, description and location of samples Comments 55%85?15&7&8 5%%%2{5%
SI-6212A 2B #48, charcoal,-8.70 to 1.00; E2.00 to 2.05; Depth 70 cm. Mixed stratum 7580 + 700 B.P 7807
SI1-6212B 2B #50, charcoal, pit #1, NE quadrant; Depth 70 cm. Mixed stratum 8430+ 70 B.P 8683
SI-6213 5 upper #202, charcoak-1.40 to 1.55; E. 1.25 to 1.40; depth 1836 cm. 7765+ 65 B.P 7999
SI-6814 5 lower #201, charcoal,-8.25 to 1.42; E. 2.00 to 2.36; depth 1B& cm. 7575+ 75B.P 7802
SI-6217 5o0r6 #583, charcoal,-6.76 to 0.80; E. 3.30 to 3.90; depth 1B24cm. 9655+ 90 B.P 9945
SI-6215A 6 #339, charcoal,-$.95 to 1.55; E. 0.50 to 0.70; depth 12@0 cm. 7655+ 70 B.P 7885
SI-6215B 6 #340, charcoal,-$.20 to 1.30; E. 1.20 to 1.40; depth 1B&3 cm. 8300+ 85B.P 8549
SI-6216 7 #358, charcoal,-4.00to 5.00; E. 1.00 to 1.20; depth 2290 cm. From roof fall >43,000 >44,000
e
SI-6816 8 #585,charcoal, £4.90 to 5.75; E. 2.00 to 2.20; depth 2343 cm. 27,110 + 615 B.P 27,923
SI1-6818 8 #756 and 757, charcoal,7s45 to 7.60; E. 7.10 to 7.30; depth 308 ¢ 32,180 + 1300 B.P 33,145
SI-6819 9 #608, charcoal,-4.90 to 5.50; E. 0.60 to 1.28epth 270 cm. 37,000 +1780 B.P 38,11

Table 1.3.1Radiocarbon dates from Lang Rongrien Rockshelter, Krabi Province,-&estarn Thadnd (Source: Anderson 1990: 21
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Figure 1.3.3Stone artefacts frohang Rongrien Rockshelter, Soutlestern Thailand
(Source: Anderson 1990)
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1.3.2 Obluang

The sites at Obluang are located on the Mae Chaem River, about 17 km northwest of the
Hot district, province oChiang Mai, Northern Thailand. The sites were formally
discovered in 1984 by Prishanchit S. and Pengtaka P. of the Northern Thailand
Archaeological Research Project. They collected the artefacts from the surface such as
cordmarked sherds, stone tools dlakes The results of the survey were entirely

reported to the Fine Arts Department of Thailand (Prishanchit and Pengtako 1984;
Santoni et al. 1985, 1986, 1990). The archaeological remnants of the occupation were
partially spread on the slopes of theditthat border the Mae Chaem River (a tributary

of the Ping River). In this area, the river flows in a deep and narrow gorge, which gives
its name to the site (Glnang = Great Gorge).

The Obluang sites were excavated from 1985 to 1986 by tha-féwxach Pehistoric

Research Project. Two areas on the left bank of the river have been excavated and these
corresponded to two different periods (Hoabinhian and Bronze Age). On the right bank,
the traces of a possible Neolithic settlement were also exBesedami et al.1985,

1986, 1990)

Tham Pha Chang Rockshelteiis oneof these two sites located on the left bank of the
Mae Chaem River. The Hoabinhian settlement is situated under the Pha Chang
Rockshelter (Elephant shelter), which is formed by a inclined, hiog& bf rock

(migmatitic gneiss) laid on the slope of the hill, and on subterranean blsckase

being partially exposed. The wall shelter contains two series of painting. The more
recent ones (white pigment) represent several figurative motifading elephant,
unidentified animals and human shapes (Prishanchit and Pengtako 1984; &aailtoni
1985, 1986, 1990). These motives overlap more ancient paintings (red pigment) erased
and no long recognizable, probably contemporaneous with the prehastoupation of

the shelter

The archaeological materials have been exposed from the undisturbed layers (from the
test area) and the disturbed areas (sinkhole included) which were quite homogenous.
The undisturbed deposits could be divided into five syand three occupational floors
might be recognized from the excavation (Sangbr@l 1985, 1986, 1990). The

materials belonging to the various phases of occupation were apparently transported
down by water, and mixed in the disturbed area. Besidgg &one implements and
several bone fragments were found from the Hoabinhian levels, which are probably of
the same age. A few fragments of polished objects and someneokeéd wares tended

to prove the existence of a small Neolithic occupation. It nhiglkie lasted a short time
period because no trace has been preserved in the undisturbed layers éaihtoni

1986, 1990).

The stonematerials are mainly in quartzite: complete or mostly broken pebbles, core
tools, flake tools and waste flakes. Remarka&btée presence of a few flaked rock
crystals and other siliceous rocks. All the raw material had been brought to the shelter
and was exogenous, but the flaking was rather carried out under shelter (8gatoni
1986, 1990). A large number of snail shells were also found, some of them in good
condition, other almost disintegrated or broken into small pieces. Several fragments of
haematite, which had been used, were retrieved from the deepest layer.

According toSantoniet al (1990), the technological studythe stone assemblages was
only roughed in the classification of the artefacts, since all the materials could not be
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examined and counted during the field seaso
givenfor the tool types. The average size of the tools was less than the average size of

the pebbles from the bank, suggesting that the prehistoric tool makers used to select the

size of materials. There was no evidence that these materials were specidityf@oug

making a certain type of tool. Most of the core tools were unifacially flaked, which have

seldom covered the whole face of the pebble. The characteristic of lithic materials could

be explored in Tham Pha Chang as follows:

Stone artefacts Characteristic of the lithic assemblages

Flakes - All phases of flaking were abundantly representeder the shelter.

- Large flakes and short laminar flakes were more in number than lamel
flakes (blades or bladelets), very rare in the deposit.

- Many flakefragments and pebbles had also been exposed, as well as
completeunflaked pebbles. The size of the artefacts was a variable and
small and middle sized pebbles were mostly frequent.

Axeladzes - These axes/adzes, probably multifunctional, were unifacid could be
roughly divided into types.

1). First typetools with a curvilinear cutting edge presented a silhouette
similar to that of certain bifacial tools, in the middle Palaeolithic of Euroy

2). Second type: tools with a rectilinear cutting etlge reminded the shap
of Neolithic axes. Some intermediate morphologies, and unfinished tool
also occurred, all of them making any classification difficult.

- These objects usually had a cutting edge and margin, seemingly used
broken pieces mightdomistaken for certain thick scrapers.

- On the site of Obluang lanahaped, ovashaped, or discoid morphologie
(sumatralith type) were more in number than the real axe types.

-No true Ashort axeo had been fo
close to this type.

Scrapers, cutters or - These tools constituted the largest artefacts group in the whole depos
cleavers could be divided into two categories between side scraper and end scrg

1). First category (side scrapers): including theeddht instruments, from
the thick scraper to some pieces with a flat silhouette.

- Some double instruments with two functional edges were morphologic
related to the axe type.

- The margins of the dorsal face rather seemed to have a similar functio
Most of the scars were those of the cutters or cleavers, as much as of t
scrapers. Their typologies were very close.

- The cutting edges were mostly slightly bowed, beside®iiatscrapers
and scraper with points.

2). Second category (end scrapers): including thin choppers, double en
scrapers on long pebbles, and some small tools with a rounded front, o
pebbles. Some sidand end scrapers had also been exposed.

3). Themultiple scrapers, were made on very flat pebbles (with totally flz
margins) or on flakes. All of them were quite original and could constitut
third category.

- Some large tools, with flakes only removed from the margin (similar to
multiple scrapensmight be added to this group.
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Assemblages of grinder/
crushers, hammers and
polishers

- Thesetools are abundant in recent prehistoric sites. Here, most of then
rather occur in very small numbers.

- Their characteristics were a few traces of percussimhsometimes they
had been definitely polished on middized pebbles.

Perforated tools

- Only three pieces like a perforated pebble, fragments of a flat ring, and
of a flat oval pebble with opposing pits (perhaps an unfinished perforati
had ben recovered.

Broken tools and pebble

- A large number of broken flaked pebbles had been exposed. Most of t
did not form a separate group, but their identification was sometime diff
They were parts of broken tools or the result of accideniagithie flaking
process, which was difficult to determine.

- Some of these unfinished tools had been used as such, and broken to
might have been rased.

Flake tools

- These were proportionally less in numbers than core tools. Most of fla
tools hadbeen retouched flakes, and made from flint or chert.

- Side and end scrapers were frequently found, besides a few points, na

pieces and denticulates.

In summary, the stone assemblages at Tham Pha Chang Rockshelter seemed rather

homogenous. No ret¢chnological and morphological evolution of the stone tools

could be traced through the examination of material from undisturbed layers. They did
not differ from the more abundant materials, recovered from the sinkhole and test pit.

Consequently, the oapation did not cover a very large area, but it might be quite long.

Only one culture period had ultimately been dated of 28,000 B.P on the fragment of

burned boneéSantoniet al 1986, 1990)No information could be worked out

regarding the type ofth&ecoc upat i on, because any real
found. Only, it was a true settlement, perhaps used as a seasonal camp site and often

used, but during short perig8antoniet al 1986, 1990).
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Figure 1.3.4Stone artefacts frohham Pha Chang Rockshelter, Obluang, Northern
Thailand (Source: Santoat al1990)
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1.3.3 Moh Khiew Rockshelter

Moh Khiew Rockshelter is located at Ban NBaing, Thambon Krabi Noi, Muang
district, Krabi province, Souttvestern Thailand. The site is a wellinown burial place.
Significantly, it is very rich in archaeological remains, including artefacts, fauna, micro
fauna, flora and also sea shells from Andaman Ocean. Moh Khiew Rockshelter is
situated on the isolated hill (Permiimestone) of Krabi province. In 1991, Prof. Surin
Pookajorn and staff from Silpakorn University explored and excavated at Moh Khiew
Rockshelter area 1. Later, in 1994, Auetrakulvit (former student of Pookajorn)
excavated the Moh Khiew Rockshelter arem2he same rockshelter, and about 30
meters from area 1. A total of 20,454 artefacts from Moh Khiew area 1 were identified
by Pookajorn and staff from Silpakorn University. Out of these, there were 280 core
tools, 12,595 flakes and 7,579 flake fragméPRizokajorn 1991, 1994, 2001,

Chaimanee 1994; Auetrakulvit 1995; Thipkamjornwong 198@in different layers as
follows:

Stratigraphic layers | Characteristic of the archaeological materials

layer 1 - Polished adzes, blank axes and some flake fragments were moderately dis
in the upper level of this layer.

- Bone tools, like pointed end tools, were associated with other kinds of stong
artefacts and potsherds.

- Faunal remains like animal bonasdashells, and floral remains also occurred.

- The fire pits were rather scattered in this layer, associated with animal bone
plant seeds and stone artefacts.

layer 2 - Unifacial tools and bifacial axes frequently made of cherts. A few blank axe
werequite similar to those of layer 1.

- Flake tools, including some used ones.

- Bone tools like pointed end bones. Some antlers markedly indicated using {
More faunal and floral remains than in the layer 1were exposed.

- Fire pits, related to charcodired bones, fired seeds and stone artefacts. All {
potsherds, not different from layer 1.

Layer 3 - Stone tools are generally similar in shape to the Hoabinhian tools.

- Most of raw materials were chert and quartzite. The stone artefacts belonge
different types, but were quite similar in shape.

- Flake tools like concave scraper and arrowhead, were represented. Bone tg
like pointed tools, were made from the {siged animal bones and antler.

- The variety of animal bones, marine shellfished amaments were generally
yielded by this layer.

- The human skeletons no. 2, 3 and 4 had outstandingly been exposed by the
extended excavation, after the burial 1 was found in layer 4.

Layer 4 - Most of unifacial and bifacial tools, made of chédye been heavily utilized.

- Flake tools and bone tools were partially present in this layer, including dee
horns, used as hammers.

- Many features of fire pits were associated with fired bones, seeds and stong
artefacts. The human skeleton no.1 wasalisced at the boundary between laye
4 and 5.
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Layer 5 - Stone artefacts such as unifacial and bifacial tools, largely represented in u
levels.

- Unifacial tools have quite bigger sizes, butehnically less elaborated.

- The characteristic of unifacial and bifacial tools is made by direct percussiof
with hard hammer stone technique.

- Some unifacial pebble tools are quite similar to those excavated from Kota
Tampan, in Perak, state of Malaysia.

- Largesized faunal remas, including scapular bones, which belonged to the
water buffalo. Vegetal remains like fired seeds were rarely found.

- The fire pit was commonly associated with charcoal, ash, stone tools and fif
bones.

In terms of reference for feasibilistudy, in 2007] conducted my Mastedissertation

onLi thic analysis of Moh Khiew Rockshelter f
province, Southwesterithailand | could not interpret more about Hoabinhian culture

at Moh Khiew Rockshelter sincbka majority of materials from each archaeological unit

were not available from collections at Silpakorn University, Bangkok.

| carefully studied only 713 artefacts in this work, while 20,454 artefacts had been

recovered from the excavation. No conclusiveiipretation could be made on typology

of Hoabinhian culture in Soutlvestern Thailand. However, from the observation of the

lithic assemblage typology, my conclusion was that the lithic industry from Moh Khiew
Rockshelter #fl ocal inhian. It Was charaagehized by Efacialo ¢ a | Ho a
adzes rather than the typical uni faci al one

may be related to the raw materials especially the silicified shale (Chitkament 2007).

According to Anderson (1987), who wagpported by Reynolds (1989), Moh Khiew
Rockshelter might not be fitypical Hoabinhi a
precisely studied 2 Hoabinhian collections at Moh Khiew and Xom Trai in Vietnam,

thought differently. My results are not in disagreement wiese authors.
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Figure 1.3.5Elongated and short flakes fradoh Khiew Rockshelter, locality 1,
Southwestern Thailand (Source: Chitkament 2007)

Stratigraphic layers Cultural Period Radiocarbon Ages Geological Period

LateNeolithic )
Layer 1 (7545 cm) 4,240 + 150 B.P Middle Holocene
(Adze + Pottery)

Early Neolithic )
Layer 2 (17680 cm) 7,160- 5,520 B.P Middle Holocene
(Blank axe)

PreNeolithic
Layer 3(295175 cm) 11,170- 8,330 B.P Early Holocene
(Pebble + Flake tools)

Late Palaeolithic )
Layer 4 (385300cm) 25,000 + 600 B.P Late Pleistocene
(Flake tolos)

Late Palaeolithic )
Layer 5(390-400 up cm) 25,800 + 600 B.P Late Pleistocene
(Flake tools)

Table 1.3.2Radiocarbon dating results from Moh Khiew Rockshelter, Suugstern
Thailand (Source: Pookajorn 2001)
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Lab No. Sample No. Sample description Radiocarbon Ages Date B.P Cultural Level
5568 half life
OAEP-1290 391 Zone 5; 6570 cm.dt., natural soil layer 2a 4240 + 150 B.P 4090- 4390 B.P 5
OAEP-1289 366 Zone 5; 7580 cm.dt, natural soil layer 2 5940 + 140 B.P 5800- 6080 B.P 4
OAEP-1291 477 Zone 2; 106105 cm.dt, natural soil layer 2 5590+ 70 B.P 5520- 5660 B.P 4
OAEP-1277 529 Zone 5; 116115 cm.dthatural soil layer 3a 7060 + 100 B.P 6950- 7160 B.P 4
OAEP-1278 542 Zone 4; 116115 cm.dt, natural soil layer 3a 6090 + 150 B.P 5940- 6240 B.P 4
OAEP-1279 756 Zone 4; 136135 cm.dt, natural soil layer 3 9775 + 100 B.P 9670- 9870 B.P 3
OAEP-1292 733 Zone 1; 135140 cm.dt, natural soil Layer 3 8420 + 90 B.P 8330-8510B.P 3
OAEP-1280 905 Zone 4; 1560155 cm.dt, natural soil layer 3 9670 + 100 B.P 9570- 9770 B.P 3
OAEP-1281 948 Zone 3; 160165 cm.dt, natural soil layer 4 10,470 £ 80 B.P 10,390- 10,550 B.P 3
OAEP-1284 1072 Zone 1; 186185 cm.dt, natural soil layer 4 11,020 = 150 B.P 10,870- 11,070 B.P 3
OAEP-1283 1115 Zone 2; 185190 cm.dt, natural soil layer 4 102,530 £ 100 B.P 10,430- 10,630 B.P 3
TK-933 Pr - Zone 2; 395400 cm.dt, naturadoil layer 5 25,800 = 600 B.P 25,200- 26,400 B.P 1

*OAEP = Office of Atomic Energy of peace of Thailand, *TK= Tokyo University Laboratory (Japan)., based-tifelafl6568 years

+ Radiocarbon determination based onifdfof 5568 years

Table 1.3.3Radiocarbon dates of charcoal samples from Moh Khiew Rockshelter Besttrn Thailand (Source: Pookajorn 1994)
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Figure 1.3.6Stone artefacts fromloh Khiew Rockshelter, Soutlvestern Thailand
(SourcePookajorn1994
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1.3.4 Lang Kamnan Cave

Lang Kamnan cave is located in Kanchanaburi province, western Thailand. The first
cave was recovered by the local villagers of Ban Tung Nagarat, who searched guano. In
1989, Shoocongdej was doing ddiseason at Kanchanaburi province. A villager

teacher informed her about the site of Lang Kamnan cave. In 1990, she returned to
conduct the excavation for her Ph.D research at University of Michigan.

The stratigraphy of this site yielded a variety dfittassemblages, faunal, floral and
shellfish remainsBasic artefactlassification was carried out in the field following the
system used by Shoocongdej (1996, 1996a, 1996b, 2000). Counts and weights for lithic,
postsherds and bones were recorde@dah provenience and excavation uBésides,

she also class#dstone artefactsn the basis atharacteristics related toanufacture,

use, maintenance and discaftie proportions of theggoups of artefactwere

compared to undstand therchaeologal recordfound at Lang Kamnan cave
(Shoocongdej 1996, 1996a, 1996b, 2000).

A total of 874 artefacts were collected into five stratigraphic layers (Shoocongdej 1996).
In order to build a culture chronology of Lang Kamnan site, Shoocongdej carefully
cord ated observations between the three
as following:

Stratigraphic layers | Characteristic of the archaeological materials

Layer 1 -The sectors N3E2 and N4E4 had bee
All the sectors were completely destroyed by guano digging.

- Archaeological materials from sectors N3E2 and N4E4 contained earthen
sherds, animal bones, flakes and shéléis

- Stone artefacts were only comprised of the flake fragments.

Layer 2 - Lithic artefacts, animal bones and shell fishes had been recovered in all se
of excavation.

- The stone artefacts were markedly comprised of flake fragments, flakes, cg
tools, resharpening flakes, hammers, fragments and pebbles & cobbles.

- More core tools, big fragments and pebbles & cobbles were exposed in larg
quantity than in other layers.

- Freshwater shells were commonly displayed in sectors N2E4 and N4E4.

- Fromupper part of this layer had been recovered a number of earthenware
sherds.

- Among the three sectors, the sector N4E4 contained the highest number of
archaeological assemblages, including some faunal and floral remains.
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Layer 3 - Stone artefacts westill dominated by flake fragments. Significantly, core tog
flakes and hammerstones were also found in this layer, besides animal bone
landsnail shells.

- The archaeological assemblages, including mollusc remains, slightly increg
in the sectordl2E4 and N4EA4.

- A lot of stone artefacts had been recovered in sector N3E2, but less anima
and mollusc remains. Only three seeds were evidently notified from the entir
and most of them had been exposed in sectors N3E2, N4E4 and N5W1.

Layer 4 - The sectors N2E4 and N4E4 evidenced the human occupation in the cave.
layer yielded assemblages of small flakes, core tools and fragments, as well
animal bones, shells of land and freshwater snails, especially in sectors N2E
N4E4

- Lithic artefacts were dominated by flake fragments, besides a few utilized f
and core tools.

- The sector N4E4 was greatly determined by the highest quantity of
archaeological remains, especially by a large middle deposit of the landsnail
(Cyclophorussp)

Layer 5 - No stone artefacts in this layer. Some animal bones and shell remains had
occasionally been discovered in sectors N2E4 and N4E4.

- The archaeological remains from this lower layer might be reworked from t
upper layers due to disturbascby humans and animals. In this stratigraphic Ig
no cultural occupation was identified.

Shoocongdej (1996) hadcognized three cultural phases at Lang Kamnan cave,
primarily defined on the basis of the radiometric dates and the appearance of ceramics.

Component:lfrom ca. 30,000 to 10,000 B.P in late Pleistocene and early Holocene

periods; these are the earlidates for western Thailand. Based on radiometric dates

this Iis compared with the ol dest occupati on
(Serensen 1988shoocongdej 1996, 2000).

Component tlproperly covered from ca. 10,000 to 7500 B.P in early HwlecThe

radiocarbon dating were realized for several sites of this region. The evidence has been
suggested that in this component was si mil a
periodo from Khao Tal u, Heap and Ongbah cav
(Pookajorn 1977, 1979, 1984g&nsen 1988; Shoocongdej 1996, 2000).

Component Illoccured from ca. 7500 to 2500 B.P in middle Holocene. This

component is characterised by people who used ceramics. The stratigraphic layer 1 was
ovemwhelmingly represented in the late period, and it could be placed in the middle
Holocene (Shoocongdej 1996, 2000). This component can be compared with the Ban
Kao site (®rensen and Hatting 1967; Ydu 1986, $rensen 1988; Shoocongde;j

1996, 2000) and Khabalu cave (Pookajorn 1977, 1979, 1984), sharing similar artefact
types and black burnished pottery.
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Sample Unit Cultural Material and Context Sediment Conventional Calibrated age Lab No. Remarks
No. layer Age B.P (¥1s.d.)| Range B.P (¥2s.d.)
Carbonized wood from feature, depth Beta- 70982
1 N3 E2 1] 45 cm from surface Clay loam 15170 £ 70 18,317- 17,868 CAMS - 12038 hearth
2 N3 E2 M Organic sediment (ash) from feature,| . joam | 15347+190 | 18,659 17,845 GX - 20065 hearth
depth 55 cm from surface. ' - ' '
Charcoal from feature, depth 35 cm Beta- 70981
3 N4 E4 Il from surface Clay loam 150 + 1600 290-0 CAMS - 12217
Ash and charcoal from feature, depth Beta- 70983 Disturbance
4 N4 E4 A 54 cm from surface Clay loam 15,150 £ 70 18,298- 17,849 CAMS - 12039 (rejected)
5 N4 E4 I Land snail shell from feature, depth 5 . joam 8305 + 90 9,456- 8,991 OAEP- 1178
cm from surface
6 N4 E4 na | Riverine shell from feature, depth 70| o5 10am | 10,030 + 110 12,127- 10,992 GX-20066 | Disturbance
cm from surface (rejected)
7 N4 E4 I Land snail from sheiiidden, depth 60 0 joam | 7540 + 180 8646- 7940 OAEP- 1179
cm from surface
Burnt clay mixed with ash and Beta- 70984
8 N4 B4 i charcoal, depth 75 cm from surface Clay loam 6,110+ 60 7,168-6,801 CAMS - 12218
9 N4 E4 ] Land snail depth 85 cm from surface | Clay loam 15,640 = 150 18,874-18,212 OAEP- 1181
10 N4 E4 WY Land snail from shelfnidden, depth Clay 15,640 + 150 18,874-18,212 | OAEP- 1181
90-100 cm from surface
11 | N4E4 iy | Landsnail from shelimidden, depth | ¢, 23,165+330 | Too old the calibrate| GX - 20067

90-100 cm from surface

Beta= Beta Analytic Inc., (USA), OAEP= Office of Atomic Energy of peace of Thailand, GX= Geochron Laboratories (USA)

Table 1.3.4aRadiocarbon determination from Lang Kamnan Cave, Western Thailand (Source: Shoocongdej 1996)
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Sample Cultural Conventional Calibrated age
No. Unit layer Material and Context Sediment | Age B.P (¥1s.d.)|] Range B.P (2 s.d.) Lab No. Remarks
Landsnail shell from shelinidden, depth
12 N4 E4 v 125 cm from surface Clay 30,880 + 760 Too old the calibrate| GX -20068
A piece of wood, depth 130 cm from Beta- 70986 Modern roots
13 N4 E4 v surface Clay 160 + 60 303-0 CAMS - 12040 (rejected)
14 N4 E4 v Landsnail, depth 140 cm from surface Clay 26,920 + 210 Too old the calibrate| Beta- 70985
15 N2 E4 I Land snail, depth 40 cm from surface Clay 7990 * 100 9197- 8,506 GX -20069
16 N2 E4 1] Land snail, depth 30 cm from surface Clay 7740 + 140 8956- 8180 OAEP- 1192
17 N2 E4 1] Riverine shell, depth 65 cm from surfac Clay 16,170 £ 175 19,531- 18,662 GX -20070
18 N2 E4 1 Land snail, depth 95 cm from surface Clay 20,020 + 240 Too old the calibrate| GX-20071
19 N2 E4 1 Land snail, depth 105 cfrom surface Clay 18,280 + 320 22,680- 20,941 OAEP- 1193
20 N2 E4 v Land snail, depth 115 cm from surface Clay 17,130 £ 230 21,047- 19,574 OAEP- 1194
21 N2 E4 v Land snail, depth 135cm from surface Clay 21,120 + 460 Too old the calibrate| OAEP- 1195
22 N2 E4 v Land snail , depth 145 cm from surface Clay 27,110 + 500 Too old the calibrate| GX-20072

Beta= Beta Analytic Inc., (USA), OAEP= Office of Atomic Energy of peace of Thailand, GX= Geochron Laboratories (USA)

Table 1.3.4bRadiocarbon determination from Lang Kamnan Cave, WestelitamtdgSource: Shoocongdej 1996
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Figure 1.3.7Stone artefacts fromang Kamnan Cave, Western Thailand (Source:
Shoocongdej 1996)

37



1.3.5 Ban RaiRockshelter

Ban Rai Rockshelter is located at Pang Mapha district, Mae Hong Son province,
Northwestern Thailand. Formerly, Thai archaeologists (Fine Arts Department 1987,
Sawatsalee 1998; Tresapiwatl998; Krajaechan 2001) surveyed and studied this
region, but did not excavate in this site. In 2@0D2,Shoocongdej and staff from the
Highland Archaeology Project, systematically excavated at Tham Lod and Ban Rai
Rockshelters. The project waspported by Thailand Research Fund (TRF) and
Silpakorn University

The site of Ban Rai is one of the largest caves and sinkholes, located in the karst
landscape of this region. The rockshelter has been measured ca. 105 x 42 m, closely
resembling a circalr sinkhole in the shape. The excavation was preceded by the
creation of a 5x5 m. grid system over the entire site. Then three areas were selected for
excavation (Treerayapiwat 2005: 232). The aim of this excavation was to provide
detailed cultural chronofyy of Log Coffin burials, along with other evidences of
settlement such as investigating the palaeoenvironment at Pang Mapha district, in
North-western Thailand (Shoocongdej 2001, 2002, 2003, 2004, 2005, 2007;
Pureepatpong 2004, 2006; Treeapiyvat 2005Marwick 200§. Importantly, three

areas had been notified for excavation in this siteide diversity of archaeological
remains was noted like the log coffins, stone tools, potteries, animal bones and rock
paintings (Treerayapiwat 2005; Pureepatpong 20086).

According to Shoocongdej (2000), the presence of potsherds and iron tools have defined
two separated cultural components at the $he. preLog Coffin culture undoubtedly
contained an abundance of artefact assemblages such as stone tool©yaremand

shellfish remains. Besides, the Log Coffin culture comprised of artefact assemblages
with the presence of potsherds and iron tools.

Cultural sequences Characteristic of the archaeological materials Date (B.P)
PreLog Coffin culture | Area 1: Layer 2, area 1,
(Component) - Core tools, flakes, resharpened flakes, manuports (pebble Beta 168215,
. 9400 + 120 B.P
cobbles) and hammers were present the entire spectrum of

production.

- Animal bones and shell remains were always exposed in || Layer 4, area 1,
abundance in this component. Beta168216,

10,600 + 40 B.P
Area 2:

- Archaeologral remains including lithic and faunal remains
were similar to the other sectors, Layer 4, area 2,

. . . Beta168218,
- The majority of artifacts were rather found within ash layer 9410 + 80 B.P

This area produced a burial pit, roughly circular in shape an
around 30 cm deep, which contained a prinfeEryed skeleton.

- The skeleton was extremely fragile. The preliminary analyy
of skull and bones has identified the body as a male.

- A charcoal sample has taken from near the left humerus o
skeleton has been dated to ca. 9800 B.P
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Area3: Layer 5, area 3,
Betal68221,

- Archaedogical assemblages were similar to the other sect( 8850 + 50 B.P

including a large proportion of lithic artefacts and faunal
remains.

- There were more archaeological remains than in other
trenches. Many ashes had been combined with the natural |
followed throudn the excavated levels.

Log Coffin culture - The excavations produced no suitable samples for dating |

(Component ) this component.

- Grave (1995) concluded that the coffin burials in the regiol
can be dated generally to ca. 210000 B.P, and Ban Rai
coffins can be assigned to this period.

- Archaeological eiences used to identify this component,
including the wooden posts that had evidently been used fo
supporting the coffind?otsherds and iron tools were found
within the first few excavated levels of each trench.

- Stone artifacts such as sumatralitsort axes, wasted cores
and flakes, and utilized cores and flakes, animal bones and
shellfish were throughout followed the excavated levels.

- Most of potsherds were likewise typed on surfaces, which
have been designed by the condrked.

Theevidence from Ban Rai Rockshelter site has contributed to understand human
activity and cultural changes during the late Pleistocene through to the late Holocene
period in the district of Pang Mapha, Mae Hong Son province (Treerayapiwat 1998,
2005; Shoocogdej 2000, 2003, 2007). The preg Coffin culture approximately aged
between the late Pleistocene and early Holocene, based on radiocarbon dating in
between 12,500 and 8000 B.P. Generally, the assemblages of this component were
composed of stone tools,wdance of faunal remains, and a primary flexed burial
(Treerayapiwat 2005; Pureepatpong 2006). In addition, the flexed burial, indicated to
the Pre Log Coffin culture, absolutely represented a stosieg period when they were
hunting and collecting onasis of the subsistence pattern of the people, using the site
(Treerayapiwat 2005 he analogies with the flexed burial suggested that the foraging
activity at the site was ratheontemporary with the late Pleistocene to early Holocene
culture of the Malay Peninsula and islands of Southeast Asia (Anderson 1990;
Bellwood 1985).

In another perspective, one of the most significant components of Log Coffin culture
was just layer belowhe surface of Ban Rai Rockshelter. It was fitfully related to

artefacts from recovering. This component was quite high proportion of mixed ash
deposits, particularly in the area 1 (Treerayapiwat 2005; Shoocongdej 2005, 2007). The
artefact assemblages wesimilarly typed and designed to those recovering from Log
Coffin sites across the Pang Mapha region (Shoocongdej 2000, 2005, 2007;
Treerayapiwat 2005). The Log Coffin culture was probably dated to ca-1200DB.P,

and this area yielded the human remsapotsherds, and iron tools (Pureepatpong 2004,
2006; Treerayapiwat 2005). Also, the composition of the artefact assemblages provided
the main basis for the separation of the components. These components have clearly
emphasized the changing use of the BanRockshelter from a primarily habitation to

an exclusively burial site.
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However, the evidenced surface of Ban Rai Rockshelter was likewise supposed from
Spirit cave, which first excavation was carried out by Gorman (1970, 1971b, 1972) at
Pang Mapha disct. This site wasndicated on the excavation, apparently earliest
evidence of habitation, and was about 12,000 B.P. Moreover, Gorman (1970) defined
two culture periods in the cave sequences, labeled the upper and lower Hoabinhian

culture.

Figure 1.3.8Stone artefacts froBan Rai Rockshelter, Norvestern Thailand
(Source: Shoocongdej 2005)

Figure 1.3.9Stone artefacts frolan Rai Rockshelter, Norvestern Thailand
(Source: Treerayapiwat 2005, drawing®lyitkament)
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Measured

Conventional

Lab No. Sample data Area Level Layer Archaeological context radiocarbon age 13C/ 12C Ratio radiocarbon age
Betal68215 Hearth and ash mixed with man
Sample: MHSBRA 1073 1 4 2 flakes 9400 + 120 B.P -25.0 0/00 9400 + 120 B.P
Betal68216 Soil-mixed ash above sterile layq
Sample: MHSBRAR 480 1 14 4 (early habitation?) 10,600 + 40 B.P -28.80/00 10,600 + 40 B.P
Beta168217 Charcoal in primary flexed buria
collected inaround the left
Sample: MHSBRAR 2146 2 - 4 hUMerus 9820 + 50 B.P -30.80/00 9720+ 50 B.P
Betal68218 Hearth and ash mixed with anim
Sample: MHSBRAR 2398 2 5 4 bones 9410 £ 80 B.P -25.07/00 9410 £ 80 B.P
Betal68219 On west profileabove sterile
Sample: MHSBRAR B22 2 - 4 layer 10,270 £ 50 B.P -28.40/00 10,210 £ 50 B.P
Beta168220 Charcoal and ash feature with
Sample: MHSBRAR 350 3 17 3 lithic artefacts, animal bones | 7300 + 40 B.P -28.80/00 7250 + 40 B.P
Betal68221 Charcoal and ash feature abov:
Sample: MHSBRAR 31070 3 22 5 sterile layer 8890 + 50 B.P -27.70/00 8850 + 50 B.P
Betal68221 Charcoal found near animal teef
Sample: MHSBRAR 3.105 3 23 5 in habitation layer 8270 + 40 B.P -29.70/00 8190 + 50 B.P

*Beta = Beta Analytic|nc., USA

Table 1.3.5Radiocarbon’(C) Dates from Ban Rai Rockshelter, Pang Mapha District, Neestern Thailand (Source: Treerayapiwat

2005)
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Figure 1.3.10Stone artefacts frolBan Rai Rockshelter, Norwestern Thailand
(Source: Shoocongdej 2005)
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1.3.6 Spirit Cave

The site of Spirit cave was known by local hunters in the-Yaavillage of Mai Sang

Nam, at Mae Hong Son province, Nextlestern Thailand. They directly infoed

Gorman about this site and he hired excavators in 1966. Spirit cave is a very small
shelter. It actually was a complex of three separate areas, weathered into the limestone
butte by percolating rain water. Generally, the surface deposit was verpeddstbut

the site produced a wellefined stratigraphic sequence. The radiocarbon

determinations, mainly fronm situcharcoal deposits indicated that the shelter was
occupied from about 12,000 years B.P to about 7500 years B.P. It was difficult to tell
exactly about the nature oftheshe er 6 s o c c up atl97abnl9{2cthe man 197
horizontal deposits of this site had been divided into five layers and two cultural levels
as following:

Cultural levels Characteristic of the archaeological materials Date (B.P)
Cultural level | - The coarse grained quartzite was the most commonly use
(Hoabinhian) stone through all layers.

- Stone artefacts were explored such as large unifacially wo
pebbles cores, grindirggones, retouched and utilized flakes,
including some sumatraliths.

- The grinding stones were formal types, as well as small
grinding surfaces on the river pebbles. Most of raw material
came from quartzite and basalt.

- Ochre (iron oxide) was frequentbgattered in these layers,
and all grinding surfaces had been associated with traces of
pigment.

- The retouched and utilized flakes were interesting, and the
microscope analysis had enabled to recognize damage patt

- The characteristics of theksvels were small calcite blades
produced by pressure from large calcite fragments. They sh
damage pattern perpendicular to their longitudinal axes.

- A characteristic damage pattern of abraded, semicircular g
concave deformations, apparently retcectiall along one edge

- Many faunal remains were found; large mammals: bovids,
cervides, suids and primates; small mammals: bats, rat,
squirrels, reptiles, snakes, turtles), birds, fish and shellfisheg

- Three holeswith fragment of the bamboo, still tight in
place, extended into layer 3.

Cultural level Il - New artefact types, including flakes, polished quadrangula| Layer 2, sector
adzes, small ground and polished slate knives,-omked and | B2-B3, FSU317,
burnished ceramic. 7400 + 300 BP

- The Hoabinhian described in the cultural level I, continued

be in use through layerl of cultural level II. Layer 2, sector

- One completed adze, one broken adze fragment, and one| A2, 7905 + 390
blank were recovered from layer 2. These artefacts are mad B.P
limonite.

- Two smdl slate knives were discovered from the surface of]
layer 2, and two fragments were found in the layer 1.
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- Faunal remains were identified: large mammals (cervids, § Layer 2, sector
and primates) and small mammals (bats, rats, reptiles, bird§ A2-B2,
squirrels, as well asdh, shellfish and turtle. Gak-1846,

- Floral remains likdPalmae arecaPiperaceaeiper, and 8850+ 200 B.P

Burseraceae canarium

- Iron oxide or fire baked clay fragments were occasionally
present in this layer.

According to Marwick (2007)preliminary results published in 1970, completely

showed two cultural levels at Spirit cave. The older leagl2,000- 9000 B.P

contained Hoabinhian assemblages with large unifacially worked cobble tools, grinding
stones, retouched and utilized flakes. The younger tev€l00G 7000 B.P rather

contained Hoabinhian assemblage with flaked, quadrangular adfisked slate

knives, cordmarked and burnished ceramics (an 1972: 9b

These stone artefacts formed a small part o
ceramics, animal and plant remains. Therefore, the general term Hoabinhian based on a

simple decription of the stone artefacts implied an ecological dimension (Gorman

1972: 82; Pookajorn 1984, 1988; Marwick 2007, 2008).

1). A generally unifacially flaked tool tradition made primarily on water rounded
cobbles and large flakes detacheahirthese cobbles;

2). Core tool Asumat hralithd made by com
and grinding stones also made on rounded cobbles;

3). A high incidence of utilized flakes (identified from eelfgmage
characteristic)

4). Fairly similar assemblages of food remains including remains of extant
shellfish, fish and small to mediusized mammals;

5). A cultural and ecological orientation to the use of rockshelters, generally
occurring near fresh water streamsamupland karstic topography (though Hoabinhian
shell middens indicated at least one other ecological orientation);

6). Edgeground tools and cortharked ceramics occurring (though perhaps as
intrusive elements), individually or together, in the upper layers of Hoabinhian deposits

Overall, thesattributes were well established in Hoabinhian sites over thesiapgurt

of Mainland Southeast Asia. As with the wor
publications is the absence of detailed discussion or data about the stone artefacts.
According to Marwick (2007, 2008:estin5), thi s
agriculture origins at Spirit Cave and the importance of botanical and zoological

remains in his project.
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10 cm

Figure 1.3.11Stone artefacts frori8pirit cave, Northwestern Thailand (Source:
Gorman 1971)
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Lab No. Square Excavation layer | General layer | Uncorrected date + | Corrected date + Range F¢ Range 2¢
FSU 317 B2-B3 2 1 7400 = 300 7622 = 300 7922-7322 8222-7022
FSU 314 A2-B2 2 2 7905 + 390 8142 + 390 8530- 7750 8922- 7362
Gak 1846 A2-B2 2 2 8550 = 200 8806 200 9006- 8606 9206- 8406
TF 802 B2-B3 2a 28 | meeemmeememeeeee 8750 = 140 8890- 8610 9030- 8470
FSU 318 B3-B4 2a 2a 8520 + 290 8776 + 290 9066- 8486 9356- 8196
Gak 1845 B2-C2 5 (surface) 4 9180 + 360 9455 + 360 9815- 9095 10,175- 8735
TF 803 B3 3 4 | e 10,390 £+ 310 10,700- 10,080 11,010- 9770
FSU 316 B2 5 4 10,910 £ 580 11,237 £ 580 11,817- 10,130 12,397- 10,077
FSU 315 C2 3 (mixing) 3/4 11,350 £+ 560 11,690 £ 560 12,250- 11,130 12,810- 10,570

*FSU = Florida statéJniversity; *Gak = Gakushuin University; *TF= Tata Institute of Fundamental Research
+ Radiocarbon determination base on Libbyi&fof 5570 years.

+ Radiocarbon determination corrected to Hiédf of 5730.

Table 1.3.6Radiocarbon dates from Spi@ave, Northwestern Thailand, in Year B.P, (After Gorman 1968; source: Pookajorn 1988)
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1.3.7 Ongbah cave

The site of Ongbah cave is located in the hills between rivers of Kwae Yai and Kwae
Noi at Sri Sawat district in Kanchanabprovince, Western Thailandhe cave is
approximately 10 kms from boe&tnding of Sri Sawain order to reach the cave, one

has to walk about 700 meters through scrub wood and elephant grass, and then, climb
the hillside for another 300 metersz{Bnse 1988). Ongbah cave had for sometime

been subjected to dig by local farmers. Traditionally, they have regularly dug in the
caves for bat guano, prominently used as fertilizer for plantation. In doing this, they had
gradually removed the upper parts of o deposit, which once contained the wooden
coffin burials of the early Metal agesgi®nsen 1988: 95).

The northern entrance (Hall 4) of the cave really looked at anything but impré3save.
entrance was low and crescahaped, mainly due to rathextensive depositions of

soil. Beyond the entrance was a big deshaped chamber with stalactite formations. It
was divided into two rooms, for conveniences called Halls 1 andr2iiSen 1988: 96).
From the rear end, lefiand side of Hall 2, a narrow gage was further extended into

the hill. This passage, called the Gallery because of its particularly beautiful stalactites,
leaded to another big chamber called the Hall 3, and the back part was HakdsEh
1988). Therefore, the context of excavation observation had fixedly been divided

into different halls as following:

Location of the cave | Observation and excavation of Ongbah cave Date (B.P)
Hall 4 - In this hall it was possible to distinguish between three m| - Layer 2, (from the
horizons in the 1.5 m deaeposits. top deposit),

- The stratigraphy was subdivided into 7 layers by several | 240 + 100 B.P
pockets. The thinner layer was the white and grey ashes,
including soft and loose soil with a high content of charcog

- Nodules of melted bronze were discovered in this hall.

- Cobbletools of Hoabinhian type were found between Hall Layer S,

and 4 in the middle horizon, along with a few chips and 3960 + 100 B.P
flakes.

- Some burials in supine position and without fixed
orientation were exposed. These were probably associate
with grave goods and potteryhieh could be linked with the
Ban Kao culture.

- Dissolution of limestone or other calcareous materials ha
taken place in the cave floor. It perhaps was under the
influence of acid from the wood of the coffins.

Hall 3 - Raiders had here penetrated the calcareous floor, almosi
front of t he # Alkdheletdadeptheot v
more than 2 meters.

- Original top soil was a being only 48D cm inthickness. It
was just enough to cover the coffins, but did not report abg
two kettledrums here.

- Many coffins were piled in this hall, especially in the behi
and south of the AAlter. o
type, beside Neolithic sherds aindn artefacts, were rather
scarce in this unit.
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Gallery - The conditions of Gallery were almost similar to Hall 3, | - Analysis of wood
except some of the deposits, met in Hall 4, also present hg showed it belonged
- Two of the drums, described later, were showed in the o Dahlberglas_p.,
Gallery belnd some huge fallen stalactites, but mositu. and was thus n

' ] concordance with

- A coffin was the only one founid situ. It was obviously the fresh wood;
usgd to make fire during preh.|stor|c times. .The fire had 2180 + 100 B.P
seriously affected one of its sides. From this part, charcoa
samples were taken.
- Sol, heaped from the Gallery, contained iron weapons, tc
and sherds of miniature vessels, contented of the coffins.
- A few cobble tools and Neolithic sherds were found here
but the original assemblages probably came from either of
big halls.

Hall 1 and 2 - Doubtless, the main prehistoric activities took place in Hg - Bottom of the first

and Hall 2.

- Most of deposits were spread on the field, snthe
vegetable gardens in the neighborhood.

- In this horizon, there were wooden coffin burials.

- Two drums had actually been found in this part of the ca
during the excavation.

- Soil deposits could be subdivided into three layers on the
basis of diferences of colour, and on the basis of ash horiz
with charcoal, on the top deposit in Hall 4. These layers
contained animal bones like bones of fish and birds.

- A lot of cobble tools of Hoabinhian type. Most of short ax
and Sumatraliths had beerntordinarily made by
workmanship.

- A few shells of Canarium were also found in this hall.
- A supine skeleton with iron artefact, but without coffins.

- No evidence of cultivated plants was discovered here, eV
though conditions were rather favorable floeir preservation.

- Postholes in the upper part of this layer were not evident
the cave. The occupants had lived on a platform

- The associated grave goods of iron weapons tools and s
vessel could be assumed to be contemporaneous with the
coffin burials.

Hoabinhian layer
from the top;

9350 + 140 B.P

- Bottom of this
third layer,

11,180 +100 B.P

The site of Ongbah cave had been occupied as living place by some late Paleolithic and

Mesolithic hunters (8rensen 1988). The archaeological remains overwhelmingly
showed that local population later used the cave as only a burial ground. The most
interesting of the burial were the boat shape of wooden coffins. These seemed to
connect with the kettledrums. Moreay two bifacial handaxes are well known in the
Hoabinhian context from the Halls 1 and 2 of Ongbah cave, where the Hoabinhian
habitation layers were dated between 923@0 B.C and 740@ 140 B.C. Pookajorn
(1986), in one of his studies on the excavditedings from Kao Talu, Ment and Heap

caves, in the Ban Kao area, Kanchanaburi province, described two bifacial tools. One of

these was a bifacial handaxe similar to the alrgiraped one from Ongbah cave.
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No. Specimen | Archaeological layer | Radiocarbondate (B.P) Cultural level
1 K-1300 ? 2180 + 100 Metal age (Iron?)
2 K-1299 v 3960 £ 100 (pos:’\:iebtl?/I :griegariﬁgf:; )date
3 K-1398 Il 4240 + 100 Bronze?
4 K-1362 I 9350 + 140 Hoabinhian
5 K-1341 Il 9750 * 150
6 K-1365 1] 9970 * 150
7 K-1364 Il 10,010 £ 150
8 K-1363 Il 10,090 £ 160
9 K-1340 1 10,760 £ 170
10 K-1366 1 11,180 £ 180

Table 1.3.7Radiocarbon Results from Ongbah cave, Kanchanaburi Province, Western
Thailand (Source: Bronson and White 1992)
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Figure 1.3.12Stone artefacts fro@ngbah cave, Western Thailand (Sourcgrefsen
1988), no scale in original
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1.3.8 Sai Yok

The site of Sai Yok is located at Kanchanaburi province, Western Thailand. A Thai
DanishPrehistoric Expedition made excavation in 1960 to 1962 (van Heekeren 1962).
Over 50 square meters had been excavated. Some sections were 425 cm deep below the
surface. No radiocarbon dates were obtained because of lack of datable of material but
the maximun age was estimated by excavators to about 10,000 years before the present
(B.P).This site was attributed to the Mesolithic or Hoabinhian period.

According to van Heekeren and Knuth (1967), the site of Sai Yok revealed a fully
representative collection abbble tools, comprising more than 1500 artefacts. Most of
the stone implements which had been exposed during the course of controlled
excavation were made from river cobbles in quartzite, quartz, sandstone and schist. In
the Sai Yok site five successivelture layers had been identified, like cobble industry
(Hoabinhian proper), Neolithic, Bronze Age and Historical period, without any
chronometric determination. Furthermore, stone assemblages were divided into three
major categories of artefacts. Thesdemals had been classified by van Heekeren and
Knuth (1967) as massive higtomed tools, sturdy choppers with a minimum of
trimming, and proper Hoabinhian implements. The cobbles were only flaked on one
face, also providing a straight cuttlegge. Thereadre, all the typological analysis of Sai
Yok resulted in the following classification:

Typological Analysis | Characteristic of the artefact assemblages

Pebble tools industry | 1). Massive higkdomed tools

- Horsehoof: steep and stepped retouch, all arthmedges of the upper face,
produced a round massive cobtdel in the shape of a horsehoof.

-Flat iron: the technique of manuf a
2). Chopper

- Side choppers: coarsely flaked along one of the longer sides.

- End choppers: flaked at the end, perpendicularly to the main axis of the tool,
3). Hoabinhian proper

- Almond picks: oval shaped cobbles ending in a point and flaked on one face
- Triangular picks: generally made of large boulder flakes.

- Edgegrourd and partly ground cobble tools: a few ground cobble tools were
found.

- Cortex disc: the technique of manufacture of cortical discoidal scarpers was
simple. The tools were fashioned in the same way as the cortical oval sumatri

- Flake discthe tools were made of flakes detached from round cobble or boul

- Narrow sumatralith: differently from the former, it was longer and narrower, &
made of parallesided cobbles.

- Edgechipped bifaces: alternate trimming on both faces was contiinte
periphery. The type was rarely found at Sai Yok.

- Thick shortaxes: fashioned by breaking a thick oval cobble transversally into
halves, each showing a straighit butt and flaked on one face only.

- Pointed shoraixes: generally asymmetric aedding in a point.
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4). Bladelets

- These micreblades were made by a rather clumsy blade technique. Most of
seem to have been struck from a pebble or core with unprepared striking plati

5). Bone awls and shell scrapers

- Apart from the lithic madrial, there were some cylindrical, firardened, bone
awls, which might be included in the upper part of theqamamic horizon, like the
one where bladelets had been exposed. There was evidence that sometime s
were worked as tools.

Neolithic

- The Neolithicperiod at Sa¥ok was based on burial remains in the big cave,

which were the best preserved. There were scattered sherds, vessel fragmen
polished stone axes and adzes, and biconical spindle whorls of backed clay a
stone.

1). Pottery

- Globular pots: in colour, body covered with cord or mat impressions and smd
below the mouth.

- Bowls: thinwalled, faces coated with a slip and polished, blakvn or shiny
black in colour.

2). Polished quadrangular axes, adzes and variants

- Besides pottery, the burials contained polished stone axes and adzes; more
specimens of this kind were patrtially collected outside the graves in the cours
excavation.

- The axes and adzes were generally small with keen cgtlggs, showing a
beautiful polsh except at the butt (the end opposite the cuttdge).

- The axe blades might be fitted to knee or elbow shafts of wood, presumably
mounted with the cuttingdge at right angles to the handle.

3). Polished shouldered adzes
- The shouldered or stemmexka and adzes were discovered in the big cave.
4). Miscellaneous

- Relics of the Neolithic period were perforated spindle whorls, especially ofiad
stone or baked clay.

Bronze Age

- A round bell of bronze containing a pellet; covered with raisedsiii&ls with a
bronze ring on the top and slit on the lower side.

- Polished stone adze, single beveled; black metamorphic rock, asymmetric a
inspired by a metal form.

- Fingerring made of thin brass wire.
- Carnelian cylindrical bead with six facettes.

- Round paleblue glass bead, small coiled globular vessels and pots were four
the big cave.

Historical remains

1). Urns

- Cremationwas then practiced as shown by the presence of urns containing a
of cremated bodies.

2). Chinese ware

- SinoAnnamesea box with flattopped cover of hard, whitighuff fine grained
porcelain.

3). The fragments of Buddhist bronze
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- A small headf a crowned Buddha was not found in the digging, but discover
in a small niche at the entrance of the big cave.

4). Iron tools

- It recovered with little surface or no stratigraphy for guidance. The findings w
surely recorded for what they might be worth.

In terms of the positive aspect of the stone artifacts, they received attention from John
Matthews(1964) who intently used an alternative approach. He worked on the cobble

tools collection amassed in Sector X, based on the talus slop on the terrace at Sai Yok.

Also, he obtained the specimens in Sector C in the rockshelter. His statistical approach

might have proved of value and made an important contribution towards the re

evaluation of the cobble flaking principles (Marwick 2007, 2008). According to his

work, he could not define Col ani s Hoabinhi
attributes. Thédoabinhian types did not exist at Sai Yok and Hoabinhian artefacts have

been reflected and rather continued in different shapes and sizes (Matthews 1964;

Marwick 2007, 2008).

H. R van Heekeren (1967) suggested that #fdno
differentiate the many types of implements, as some types almost imperceptibly merged
into others. o0 However, more objective stati
empirical support to van Heekerends observa
10,0068000 years for the Hoabinhian horizomrénsen (1988) argued for a late

Pleistocene to early Holocene antiquity, on the basis of the typology; the short axes

from floors 24 in the Sector A of the excavation, prominently matched with those from

thecave of Ongbah. The Hoabinhian at Ongbah cave dated between 11,000 and 9000

years B.P (Brensen 1988).

Also, they suggested that the large tools were markedly held in hand and the heaviest in

both hands, whereas the smaller types such as the scrapers,thd fAsumat r al i t h:
short axes, were fitted with wooden handles. As Movius and van Heekeren had

advisedly notified, stone implements found from Sai Yok were quite similar to those

from Myanmar, Malaya, India and China. It was suggested to group thSoutseast

Asi an Pleistocene stone assemblages. They d
standardized blade technologies like those found in Africa, Europe and west Asia

(Sgrensen 1988).
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Figure 1.3.13Stone artefacts froi8ai Yok cave, Western Thailand (Sourcan
Heekeren and Knuth1967), no scaleriginal
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3.1.9 Ban Kao sites (Khao Talu, Ment and Heap Caves)

Ban Kao is a small hamlet in the western part of central Thailand. It belongs to Chora
khe Phuk village, Kanchanaburi province. This area is situated on the terrace that was
formed by the Kwae Noi River. The eastern and western parts of Ban Kao are occupied
by government and villagers private plantations, which have been surrounded by
bambooclusters and commonly scattered trees (Pookajorn 1977, 1979, 1984, 1986,
1988). In this region, most of the caves are in hills of Carboniferous and Permian
limestone.

During 1977 to 1979, archaeologists of the Hoabinhian Research Project from Silpakorn
University, led by Pookajorn, explored at Khao Talu, Ment and Heap caves near Ban

Kao village. In the Khao Talu cave, they found three chambers, and one of these
chambers had always been disturbed by villagers. Pookajorn (1977) excavated these
chambers. Thehamber 1 was in the entrance of the cave, and most of the surface was
mar kedly | ittered with abundant waste f
area. o0 The chamber 2 was called fAHoabi nh
surface wih largest number of potsherds. The last chamber was frequently involved by
human bones and potsherds that had been disturbed on the surface by villagers. This
chamber was called fABurial areao (Pookajorn

ake
i an

The Kao Talu and Hegacaves contained deposits up to 2 meters deep. The radiocarbon

dates processed from twenty six samples provided ages ranging from 11,000 to 2000

B.P (Pookajorn 1984, 1986, 1988). The Ment cave is 30 meters to the north of Khao

Talu. This cave was excavdte by Pookaj orndés team in 1979,
four chambers. An alidade was utilized for making the thadteeensional record of the

artifacts, abundantly discovered in the cave (Pookajorn 197712201984, 1986,

1988). Besides, the chronologl and cultural sequences of Khao Talu, Ment and Heap

Caves can be summarized into three cultural levels as following (from bottom to top):

Cultural levels Characteristic of the archaeological materials Date (B.P)
Cultural level | - Discovery of archaeological remains like cobble tools, Layer 5 (Khao
(Early Hoabinhian | flakes, animal bones, charcoal and seeds. Talu), KTGAL,

Technocomplex) OAEP-058, 9530 +

- The majority of the cobble tools have been classified intg 1050 B.P

types.

1). Massive higkdomed scrapers, with nearly the same
thickness as lagth, unifacially worked. Most of them were

similar to the Patjitanian tools of Java. Layer 4 (Khao

2). Large choppers (unifacial) with some remaining cortex| Talu), KTC-A1,
OAEP-056, 7530 *

3). Flat scrapers (unifacial) had been used on one edge. S 530 B.P

side scrapers shaped like bifacial handaxes, rirade
chalcedony.

4). Rounded oval hammer stones.

5). Sharp pointed picks with cortex on butt, presumably fon Layer 7 (Heap), HC
digging or punching. [-B2, OAER233,

6). Pointed tools, different from the picks, with some flakin 8740 +470B.P

on both edges near the point
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- Cobble tools and flakes magéth quite simple techniques.
Most of them were short axes and hammerstones.

- Animal bones like turtle and shell remains found nearby i
the swamps, along with fresh water pearls.

- Broken bones were heavily broken in order to extract the
marrow.

- Seed ad plant remains likBeniesa ariferaf the

Cucubitanace family and nut palinduala) of the Palmae or
Palmaecae family were found in considerable amount in th
cultural level.

Layer 4 (Heap), HC
[-A2, OAER 158,

6350 £ 570 B.P

Cultural level 1l
(Late Hoabinhian)

- Archaeological materials were discovered such as cobblé¢
t ool s fi Hloeachh mohcicammp | e x 0, f
animal bones (charred and uncharred), seeds, lumps of
charcoal and potsherds of Ban Kao culture type.

- The cobble tools had been classified into 3 more types,
besides the ones already exposed in the cultural level I.

1). Short axes (unifacial); these tools have straight top edg
and the edges were regularly retouched out around the frg
side.

2). Oval shaped, flat, long unifacial tool.

3). Cleavers (unifacial), flat, the edges were retouched out
from all around thdront side.

- Animal bones like turtles, frogs and crocodiles were large
exposed and similar to those in cultural level .

- The potsherds were recovered, but they might be belong
cultural level 111,

- Layer 3 (Khao
Talu), KTGAL,
OAEP-107,

4520 +430 B.P

- Layer 4 (Heap),
HC I-B2, OAER
154,

4350 + 400 B.P

Cultural level 111

- The potsherds of Ban Kao black polished type were
associated with teeth, seed remains, especially rice grains
(Oriza sativg and beads in large quantity.

- Humanskulls, beads, polished stone axes, black polisheg
potsherds and floral remains were discovered in the distur
area of Khao Talu cave.

- A large number of pebble tools and wasted flakes, includ
carbonized bones, shells were prominently abundantsn thi
cultural level.

- Beads, made of different kinds of stones as well as bake
clay with slip.

- Layer 2 (Khao
Talu), KTGAL,
OAEP-053,

3420 + 380 B.P

Layer 2 (Heap), HC
I-B2, OAER152,

3200 + 370 B.P

Cultural level I: the date of stone artefacts frams culture was estimated by

Pookajorn (1986), to date around 10,08800 years B.P. This culture started from late
Hoabinhian to early Hoabinhian of the late Pleistocene to early Holocene. Comparison
of the stone tools from Ban Kao site with other Hohlan sites from Southeast Asia,
showed that most of the cobbles tools quite resembled artefacts in several caves in
Vietnam (Tan 1979: 12797; Pookajorn 1986, 1988), Sai Yok cave (Heekeren 1962;
Heekeren & Knuth 1967), and Spirit Cave (Gorman 19701871b, 1972) in

Thailand. The stone artefacts from Khao Talu, Ment and Heap caves were congruous
with the stone tools that were found in Gua Cha and Gua Kechil caves in Malaysia, and
with Northeast Indonesia (Heekeren 1957, 1972; Adi 1983; Aid 1985; Da6vh 1

1966, 1970; Pookajorn 1984, 1986, 1988).
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Cultural level 11: it corresponds to late Hoabinhian, dated around 43800 years B.P.
This cultural level was well known for the potteries of Ban Kao Neolithic tradition,
perhaps associated with the Hoabarhassemblagesg&nsen and Hatting (1967)
attributed the Bang and Lue sites to the Neolithic period, when they compared the full
range of archaeological materials, behavior and subsistence represented there to the
cultural level Il at Khao Talu, Ment arideap cave (Pookajorn 1986, 1988; Pyramarn
1989; Shoocongdej 1996, 2000).

Cultural level 111 the transition of the late Neolithic to the Bronze Age level gave a date
around 2502000 years B.P. Also, the potsherds were found associated with the human
teeh. Seed remains (Pyramarn 1989) and beads were discovered in quite large quantity.
All the archaeological remains from this area consisted of human skulls, a polished
stone axe, beads, black polished potshards of Ban Kao type and botanical remains; they
were assigned to the late Neolithic to early Metal age (Pookajorn 1986, 1988;
Shoocongdej 1996, 2000).

Figure 1.3.14Stone artefacts froBBan Kao sites, Western Thailand (Source: Pookajorn
1988)
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No. Square Specimens | Layer | Radiocarbon | Range, 1SD | Range, 2SD | Cultural level
date (B.P.)
1 KTC-Al OAEP 104 I 2800 + 300 3100- 2500 3400- 2200 Cultural lever 11l
2 KTC-Al OAEP 053 Il 3420 + 3800 | 3809- 3040 4100- 2660
3 KTC-Al OAEP 054 I 4215 + 95 4310- 4120 4405- 4025 Cultural level Il
4 KTC-Al OAEP 107 1] 4520 + 430 4950- 4090 5380- 3660 (Late Hoabinhian)
5 KTC-Al OAEP 054 v 5100 * 500 5600- 4600 6100- 4100
6 KTC-Al OAEP 107 v 5700 = 700 6340- 4940 7040- 4240
7 KTC-Al OAEP 054 v 7640 £ 700 6400- 5000 7100- 4300
8 KTC-Al OAEP 107 v 7535 * 850 8200- 6500 9050- 5650
9 | KTC-A1l | OAEPO054 | IV |7530+530 |8380-6680 |8910-6150 | Culturallevell
10 | KTC-Al OAEP 107 Y, 8400 * 640 8920- 7680 9560-7040 (Tii%;%ﬁ?ggn
11 | KTC-Al OAEP 054 Y, 8300 * 620 9040- 7760 9660- 7140
12 | KTC-Al OAEP 107 Y, 9790 + 750 9540- 8040 10290- 7290
13 KTC-Al OAEP 054 V 9450 + 1050 | 10500- 8400 | 11560- 7350
14 KTC-Al OAEP 107 \% 9980 + 530 10510- 9450 | 11040- 8920
15 | KTC-Al OAEP 054 \ 9530 + 1050 | 10580- 8480 | 11630- 7430

Table 1.3.8Radiocarbon Results from Khao Talu Cave; Ban Kao, Kanchanaburi
Province, Western Thailand (Source: Pookajorn 1988)

No. | Square Specimens | Layer | Radiocarbon | Range, 1SD | Range, 2SD | Cultural level
date (B.P)

1 HC -1-Al OAEP 149 | 2150 = 300 2450- 1850 2750- 1550
2 HC-I- A2 OAEP 150 Ib 2070 = 360 2430- 1710 2790- 1350 | Cultural lever lll
3 HC-I- A2 OAEP 152 1] 3200 + 370 3570- 2830 3940- 2460
4 HC-I1-B2 OAEP 153 1" 4100 + 300 4420- 3780 4140- 3460 | Cultural level Il
5 HC-I1-B2 OAEP 154 1" 4350 + 400 4750- 3950 5150- 3550 | (Late Hoabinhian)
6 HC-I1-B2 OAEP 155 v 5200 + 380 5580- 4820 5960- 4440
7 HC-I1-A2 OAEP 156 \% 5600 + 450 6050- 5150 6500- 4700 | Cultural level |
§ | HCII-T1 | OAEP157 | IV | 6050500 | 6550-5550 | 7050-5050 | (o Hoabinhian
5 [ HCI-A2 | OAEP158 | IV | 63502570 | 6920-5780 | 7490-5210 | |conocomplex)
10 HC-I1-B2 OAEP 111 Vi 8200 + 500 8700- 7700 9200- 7200
11 HC-1-B2 OAEP 233 VIl 8740 + 470 9210- 8270 9680-7800

** OAEP= Office of Atomic Energy of peace of Thailand,

** + Radiocarbon determination base on Hil of 5730 years.

Table 1.3.9Radiocarbon Results from Heap Cave; Ban Kao, Kanchanaburi Province,
Western Thailand (Source: Pookajorn 1988)

59




1.3.10 Tham Phaa Chan

The site of Tham Phaa Chéaiso known as Steep Cliff cave) is a small limestone cliff
shelter, located about 2 kilometers north of the Pai River in Mae Hong Son province,
North-western Thailand. The radiocarbon dates on charcoal between 7500 + 160 years
B.P (Gak4531) and 5180 +£1D years B.P (Gald530) were uncalibrated (White and
Gorman 1979). Tham Phaa Chan yielded a large amount of flakes and debris, in
addition to almost 200 cobbles and some grinding stones. This site, along with two
other sites excavated by Chester Gormairjtave and Banyan valley cave, was the

first Hoabinhian excavation to employ screening (Gorman 1971b, White and Gorman
1979, 2004; Bannanurag 1988).

The butchered remains were recovered from Tham Phaa Chan, along with some
spectrum assemblage remawbgere they found in different from Spirit cave and

Banyan Velley cave (Higham 197Gorman 1971 They suggested that the cobble

tools and sumatraliths, which were more prominent among the Tham Phaa Chan lithic
artefacts, in comparison with those other two sites, were in some way parts of the
Hoabinhian butchering tool kit (White and Gorman 2004rWwiek 2007, 2008).

Besides, the raw materials of the stone assemblage were water worn river cobbles, and
the majority of them in quartzite might have been acquired from the stream bed of the
Pai River. The water worn quartzite cobbles were usually flakédaially along all or

the major part of their periphery, probably gaving strength to the unifacially flaked edge
(White and Gorman 1979, 2004).

White and Gorman (2004) sampled 417 flakes for analysis, regarding metric and non
metric attributes. They waed information about each stage in the manufacturing
process, about the flaked cobble (Marwick 2007, 2008). Therefore, their basic method
notably proved that the Hoabinhian technology of Tham Phaa Chan was based on
systematic and differentiated flake remats, for instance, the result showed the

presence of dorsal step flakes, which were influenced by flake height and flaking angle.
Then, the utilization of Hoabinhian flakes should be explored, when more sophisticated
function analyses were done on Hoalmhindustries (White and Gorman 2004;

Marwick 2007, 2008).

Activity Set Product Groups
Implements: Debitage:
Selection of raw materials Unmodified water worn cobbles
Decortication Cobbles freshly flaked around | Flakes with asubstantial
periphery (unifacial) amount of cortex on dorsal
surface and striking platform.
Edge Use Unifacially flaked cobbles with | Tiny chips and flakes unlikely
damaged edge (micftaking) to be recovered
Edge Trimming Cobbles with a series of step | Small thin flakes with damaged
flake scars alonflaked edge dorsal angle, distal steep
fracture, cortical striking
platform.
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Edge Shaping (see edge trimming above) Flake with cortical striking
platform, undamaged dorsal
angle, no dorsal steffake scars,
but with dorshangle unsuitable
for use.

Edge Rejuvenation Reduced cobbles with large Large flakes with steflake
fresh flake scars on flaked face| scars on dorsal surface, edge
damage on dorsal angle.

Bifacial Flake Removal Cobbles with bifacial flake Large flakes with cortical dorsa
scars surface, nofcortical possibly
micro-flaked striking platform.

Dorsal Cortex Removal Cobbles with dorsal cortex Flakes with cortex centered on
removed dorsal surface, or at the distal
end, norcortical striking
platform,probably obtuse dorsz
angle.

Table 1.3.10The hypothetical lithic reduction model for Tham Phaa Chan, activity set
sequence proposed for typical Hoabinhian cobble tools (Source: White and Gorman
2009

Consequently, the Hoabinhian in terms ofradustry (rather than a culture or
technology as primarily admitted) will help to meaningfully delineate a temporal and
geographical range. The flakes were produced-&haepen the cobble tools rather than
to be used as flake tools, because the autlehiesvied the average size of flake was too
small for using (White and Gorman 2004).

Bannanurag (1988) worked on the stone artefacts from Tham Phaa Chan cave. Actually,

she studied, for her Master thesis, the staggled edges, microscopic polished and

micro-flake scars by usewear analysis. As a result, the stone artefacts were used for

working wood and bone, rather than meat or soft vegetable matter. However, this work

di dnét present the comparison with experi me
samplefor the analysis: only 28 cobble tools from Tham Phaa Chan cave had been

analysed.

White and Gormarn2004) laid their study at Tham Phaa Chan on the theoretical and

guantitative framework of three stages in the Hoabinhian reduction sequence: (1) the

systenatic selection of locally available raw materials, namely somewhat flat, oval
guartzite river cobbl es, and continuing wit
flaking beginning with initial shaping by unifacial and circumferential decortications,

and followed by (3) various differentiated shaping and resharpening activities, repeated

as needed t hr o ulifgptwihuhte majdrity of flakes $trock u s e

circumferentially from a single cortical surface). On this basis they concluded that their

study supports the consideration of the Hoabinhian as an industry.
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Figure 1.3.16Stone artefacts fromiham Phaa Chan sites, Noxtlkestern Thailand
(Source: White and Gorman 2004)
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Figure 1.3.17Stone artefacts fromham Phaa Chan sites, No#testern Thailand
(Source: Bannanurag 1988)
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1.3.11 Tham Khao Khi Chan

Tham Khao Khi Chan is a cave in Surat Thani Province, Southern Thailand. In 1985,
Tharapong Srisuchat and members of the Bmdepartments excavated the site for a
part of salvage project. The cave of Tham Khao Khi Chan is situated at 70 meters above

sea level, overlooking a valley floor at-89 meters above sea levEWwo trenches were

opened in the site and the depth of the deposit was approximately 2.60 meters. Reynolds
(1989) had given the details about dates of assemblages such as bones and charcoals,

but laboratory dates (presumably uncalibrated) were 476D P, 5090 120 B.P,
5620 £200 B.P, and 6070 x70 B.P. The radiocarbon dates were officially processed
by the Thai Office of Atomic Energy for Peace (OAEP).

The totality of five habitation layers was excavated at Tham Khao Khi Chan, and it was
not possibé to separate out the assemblages from habitation layers 2 to 4, because of

the convoluted stratigraphy and excavation by spits (Reynolds 1989). The Tham Khao
Khi Chan is characterized by the poor quality of raw materials such as quartz, quartzite
and silceous shale. They have always been present in Southeast Asian industries, but
some quartzites occurring in this site appeared to be of good quality (Reynolds 1989).

The artefact classes, present in each of these layers, had to set out in different

categore s .

For example, the category of

uncertain function, bearing bifacially stepgeaick flaking. If this flaking was not the
result of deliberate retouch, then these tools could have served as hammers. Even
though, his was often difficult to determine (Reynolds 1989).

~

faxeso

According to Reynolds (1989), the highlight of his study was that he created subclasses
of flake forms in term of percentage of dorsal cortex. It was particularly useful for

AHoabi nhi an o thatthe reterti@n ofaartgxuwasch major consideration.

This clearly was the case for the steglged pieces. Also, he separated the flakes into
retouched, utilized and plain categories.

Stone artefacts

Characteristic of the lithic materials

Flakes

- The majority of flakes in Hoabinhian assemblages showed utilization {
was not produced on flakes, but on core tools, i.e., the utilized flakes w
re-sharpening pieces.

- Frequencies of plain and retouched flakes at Tham Khao Khi Chan ar,
against thizview, because damage usually occurred on the flake edges
would not have been exposed to wear on the cores or core tools.

- Crushing of edges of the steefdged pieces and platforms of the flakes
the product of use or technology.

- Using of a relively heavy hammer (as it was common at Tham Khao
Chan) upon flattish cobbles resting on the ground could have produced
edge crushing and shattering, probably removing numerous small splin
as well as larger flakes.

-Thi s #fAuncl emesdalso resoited/irasteeppturing of the
flakes as they were coming away from core.

- In general terms, the tertiary flakes outnumber the primary ones, but t
are not to such a degree as to suggest intensive reduction.

- Flakes dominating over coteols and steepdged pieces remain the mo
recognizable feature of the industry.
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Hoabinhian tools

-The employed class | ist served
industry at Tham Khao Khi Chan through the frequencies of the-etiggx
pees, with their fAcortex retaini

- The class list was not specifically designed to identify the Hoabinhian
it is possible to identify it from some artefacts in which the frequencies
stepedged pieces are high unifacial patterns.

- Theinclusion of broken pieces allowed for the demonstration that
materials were either heavily used or of poor quality (possibly a
combination of both).

- Re-using of broken pieces, as illustrated by the frequencies of retouch
and utilized debris, was nohportant because of the poor quality raw
materials.

- It was difficult to decide, whether the pieces were retouched or utilize
before or after breakage.

- The ratio of core tools to retouched and utilized flakes really provided
indication.

Therefore, flakes dominating over core tools and séslE@d remains, is the most

recognizable feature of the industry. None of the changes were sufficient to warrant
separating out the assemblages in the different habitation layers. It is interesting that
even when the frequency of better raw materials increased, there was no related increase

in the finer tool forms.

According to Reynolds (1989), in his conclusion, the stone industry at Tham Khao Khi
Chan cave appeared to be a fairly typical Hoabinhiasdathern Thailand, with many
steepedged core tools, retouched in such a way as to retain cortex adjacent to the flakes

edge. Flakes were an important part of the assemblages, both technolagidally
functionally. The flakes rather suitable for use weskected from a range, whereas

resharpening of flakes was rare (Reynolds 1989: 42). In this pattern, and elsewhere in

Southeast Asia, particularly at Niah Cave (Malaysia), Majid Zuraina (1982) also

classified the stone tools as healyty and light dutydols. This distinction was worth
being made, because it ordinarily corrected old views of Southeast Asia industries as a

Achopphepping tool o complex. I n fact,

wasnot

1989).

any true exampl enotdifproductscfronotpep i n g
manufacture of core tools, because of the retouched and utilized examples (Reynolds
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Figure 1.3.18Stone artefacts frositesTham Khao Khi Chan, Southern Thailand
(Source’Reynolds 198 60%of natural size

66



1.3.12 Banyan Valley Cave

The site of Banyan Valley cave lies some 50 meters above a small stream near Ban Mai
Hang Village, Mae Hong Son province, Nowtlestern Thailand. This site was

discovered in 1972 during general survey work, ke@Gbrman (Reynolds 1992). The
surveys in northern Thailand recognized many more sites such as Steep Cliff cave and
Banyan Valley cave. Later, Gorman excavated these caves. Generally, the caves were
similar in terms of both cultural materials and cultuegjigences to Spirit cave,

although Banyan Valley Cave also yielded a unique bifacially worked, tanged point
(Gorman 1972, 1977; Reynolds 1992). The excavation resulted in the formulation of a
hypothesis that the Hoabinhian economic sequence, in this i@gBoutheast Asia
commonly showed a trend toward the development of agriculture (Gorman 1972, 1977,
Yen 1977; Reynolds 1992). The site of Banyan valley was considered younger than
Spirit Cave on the typological grounds and assemblages (lithic and ceramic)

A total of ten pits of 4 meach were excavated at Banyan Valley cave. The site was
complex, with much disturbance in the archaeological materials, packed into a relatively
limited depth of deposit. Gorman (1972) used a series of general levels bbeause
stratigraphy was outstandingly confused. Therefore, from the excavation, the first
general level was the surface throughout in the lower level (level 3: GL 3).

According to Reynolds (1992), the results of the analysis were noticeably different
betweenGL1 and GL2, with materials from GL2 and below having a clear Hoabinhian
character. Lithic assemblages of Banyan Valley rather lacked the cobble tools, and most
of flakes were quite thinner and less stepped on dorsal surfaces (Reynolds 1992).

Cultural sequence

Characteristic of the lithic assemblages

Date (B.P.)

GL1 - Polished stone adze, a flaked quadrangular adze, the | GL1 (Gak4340),
(Metal Age) gﬁcgr”g gf\l/(eed and tanged projectile point came all from | from square F4,
' 930 + 80 B.P
- A series of chips and bladelets, presumditdyn a ground :
guadrangular adze, occurred in GL 1 and above, but the g gﬁe%SlY%zgaﬁﬁgg
themselves, or rather the workedt remnant of them, were '
not found.
-No deliberate or systematic manufacture of blades or
bladelets, which was identified, and all cores were rathe
informal.
- Cortical and plain platforms dominated the platform type
but crushed platforms also occurred with some frequency.
GL2, GL3 - All attributed technology from the Hoabinhian industry | GL2, (Gak4341),

(Early Hoabinhian)

(GL2 and GL3) showed hafltahmmer, direct percussion usi
relatively heavy hammers.

- Shatter and crushing commonly occurred, while occasiol
flakes with double bulbs of percussion were also present.

from square D4,

5360 + 120 B.P
(3410 B.C)

(Neither date has
been cabrated)
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- Frequency, the doublebulbed and Siret flakes of nen
Hoabinhian was lower, but it was similar between raw
materials that had been used.

- The finer grained raw material was most common in the
Hoabinhian levels.

- Hoabinhian industry contained sumatrali¢bsifacially
flaked discoids), short axes, steegged pieces and axes.
They are characteristic of
Thailand.

- These, occurring in low frequencies, were lacking in the
overlying levels.

- A single flake with the broken offulb was recovered from
the Hoabinhian level GL2.

- A single fragment of an edgground slate knife was
exposed from the Hoabinhisassociated deposit GL2, and &
few pieces came from GL1.

- A single fragment related to Bacsonian was discovered
levelsassociated with the Hoabinhian, but not clearly
attributable to either GL2 or GL3.

- A fragment with two grooves smoothed along it, running
parallel down its main axis was also found.

- An artefact could have served for polishing small stone
tools, for ginding the edges of slate knives, or for smoothif
wooden or bone tools.

- One final stone artefact that should be noted is a waten
sandstone cobble with two parallel black lines on one side

The dates at Banyan Valley cave have been obtained by radiocarbon and
thermoluminescence methods. According to Reynolds (1992), these estimates suggested
that occupation within GL2 dated to 342000 B.C., whereas @Lfalls within the last
millennium B.C. and the first millennium A.D., and no stratigraphic hiatus was visible
between the two general levels. In addition, the date of occupations in GL3 presumably
was earlier than 3000 B.C., but there it was given tiokrilbss of deposit, the similarity

in materials between GL2 and GL3. The date of GL3 should be much older than 4000
B.C.

As a result, Banyan Valley cave showed two distinct phases of occupation: an early
Hoabinhian one, with cobble tools, large number of flakes, and {s@actrum

exploitation of plants and animals; and a second one, in which the Hoabinhian cobble
tools wereabsent (Gorman 1972, 1977; Reynolds 1992). New tool forms occurred such
as ground lenticular, quadrangular adzes and tanged points. Besides, the second
occupational phase associated with the later-gdgend slate knives, compared with

rice reapers, canfeom this level. The single one fragment was infrequently accepted in
GL2. The Hoabinhian lithic complex at Banyan Valley cave was associated with pottery
in GL2, both cordmarked and plain (Gorman 1972, 1977; Reynolds 1992).

In addition, the single irofragment also found in GL1; so this phase could be Metal
Age. Therefore, Banyan Valley cave is greatly important to shoavsggjuence from
the Hoabinhan to what is the Metal Age irorthern Thailand (Reynolds 1992).
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Figure 1.3.19Stone artefacts froBanyan Valley cave, Norttvestern Thailand
(Source’Reynolds 199p no scale in original
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