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ABSTRACT 

The Moated Mu'ang of the Hun River basin 

The Mun River basin is located on the southern part of the Khorat Plateau 

in Northeast Thailand. The moated mutang of the title are a distinct group of 

ancient habitation mounds which are encircled by moats. These ancient 

settlements are described, analyzed and classified. 

The main data source for the work has been the Williams-Hunt Collection of 

aerial photographs of mainland Southeast Asia, an archive of 5000+ World War 

II RAf iMages. The creation of the Williams-Hunt Collection was the work of the 

author, who geographically located each photograph, and then devised a computer 

database which makes the archive a useable research tool (Appendix I is the 

Inventory ~ the Williams-Hunt Collection). 

from the 1600+ photographs of Thailand, those covering the Mun River basin 

were examined for examples of the moated mounds. These archaeological sites 

are very visible on aerial photographs in the form of positive vegetation 

marks. A S8l11ple of 91 moated sites was obtained by geographically locating 

each moated site which was noted. further information on each of these moated 

sites (and an additional 115 rectangular shaped sites) was gathered using a 

framework of twenty-s even attributes, the aeri a I photographs, and 1 :100,000 and 

1 :50,000 scal. topographiea 1, soil, and land capabi 11 ty map s. These 

attributes were grouped under five headings: 

(1) location data 
(2) site form 
(3) r.fer.nces an~ comments. 

(4) topography 
(5) sites and their surroundings 

Each page of the ~~ Archaeological 1l!!! (Appendix II) 'presents one of 

the 91 moated or 115 rectangular sites wi thin an area bound.d by 14.30-15.30n x 

101.45-104.30e. The di stribution and developme nt of the moated si te Slip 11 is 

then. analyzed topographically and spatially, using the ~ttribute information. 

The sites are classified,and the natur. of the I119lted lIIU'angd,.cdbed. 

2 



The Moated Mutang of the Mun River Basin 

Ti tIe page 
Abstract 
Table of contents 

Table of Contents 

List of tables, figures, maps and plates 
Acknowledgements 
Glossary and abbreviations 

1. The .oated mutang 

1.1 Introduction 
1.2 Geographical terms 
1.3 Linguistic and cultural terms: Khmer and Mon 
1.4 The moated mutang 
1.5 Conclusion 

1 
2 
3 
6 
9 

11 

13 

13 
17 
17 
23 
29 

2. The Mun River basin of the Khorat Plateau 31 

2.1 The Mun River basin 31 
2.2 Soils, laterite, and salt sources 36 
2.3 Agriculture in the Mun basin: rice 39 

2.3.1 Land capability classification for rice 40 

2.4 Summary 4lt 

3. Previous studies relating to the the Mun basin lOated sites ~5 

3.1 Introduction to previous work 46 
3.2 Location, scope and shape of sites in previous studies 55 

3.2.1 Location 55 
3.2.2 Scope of previous studies 74 
3.2.3 Shape of sites in previous studies 77 

3.3 Surface fin ds and excava ti 0 ns 
3.4 Conclusions 
3.5 Summary 

83 
91 

103 

frontspiece: Ban Mutang fai, Buri Ral, Northeast Thailand; 
site nUlber [21-28i.ID~8-5]; photograph take. fra. the 
Willials-Hunt Collection; enlarge.ent by Hunting Photographic 

3 



~. Locational analysis of the Hun basin .oated .u'ang 

~.1 Introduction 
~.2 Definition of "site" and site attributes 
~.3 Cartographic location of sites 
4.4 Present day destruction of sites 

4.5 Topographical location of sites 

106 

106 
107 
109 
111 

113 

~.5.1 Altitude 113 
4.5.2 Terrace 115 
~.5.3 Soils and land capability classification for rice 119 
~.5.4 Water and site function 123 
4.5.5 Topographical summary 127 

4.6 Moated site area and relationship between sites 

4.6.1 Nuclear and orbital area: earthworks 
of the moated sites 

4.6.2 Area of the moated mu'ang 

4.6.3 Exclusion of peripheral sites and 
nearest neighbour analysis 

4.6.4 Central place theory 
4.6.5 Rank/size analysis 
4.6.6 Summary 

127 

126 
133 

136 
140 
1~~ 
1~6 

5. Descriptive and develop.ental classification 1'9 

5.1 Classification: definition of terms 1~9 
5.2 Other descriptions of moated sites on the Khorat Plateau 151 
5.3 Locational and structural attributes in other works 153 

5.4 Classification attributes 157 

5.4.1. Terrace 160 
5.4.2. Architecture 160 
5.4.3. Stages of development 166 

5.5 Results of classification 160 

5.6. Relationship of locational and structural attributes 166 

5.6.1 Influence of terrace location on moated form 166 
5.6.2 Terrace resources: salt, laterite, wood, and water 192 
5.6.3 Summary 197 

5.7 Spread of the moated form 196 

5.7.1 Quantification procedure and results 196 



5.7.2 Chronology 211 
5.7.3 Summary 214 

6. The nature of the .oated au'ang 215 

6.1 Summa ry 215 

6.1.1 Natural resources 216 
6.1.2 Agricultural diversification 217 
6.1.3 Defense 219 
6.1.4 Religion 221 
6.1.5 Social structure 224 
6.1.6 Chiefdom and mu'ang 226 

Bibliography 234 

Both appendices are separate volumes with page numbers given in the table of 
contents of each volume. 

Appendix I: Inventory ~ the Williams-Hunt Collection 

1. Introduction 

1.1 Williams-Hunt and his air photo library 
1.2 Description of Inventory ~ Willia~s-Hunt Collection 
1.3 Contents and original purpose of the Williams-Hunt photos 

2. Methods 

2.1 locating aerial photographs 
2.2 Southeast Asian topography from aerial photographs 
2.3 History of aerial photography 

3. Inventory 

Appendix II: Guide !! archaeological sites ~ the ~ basin 

1. Glossary 
2. Nakhon Ratchasima 
3. Burl Ram 
4. Surfn 
5. Si Sa Ket 

5 



List of Tables, Figures, Maps and Plates 

TABlES 

Table 2.1 Area and percentage of floodplain by changwat 33 

Table 2.2 Precipitation in inches and hundreths on the Khorat Plateau 36 

Table 2.3 Land suitability for paddy (wetland) rice 40 

Table 2.4 Soil suitability for wet rice cultivation 41 

Table 3.1 Fine Arts Department survey by changwat 55 

Table 3.2 The plan of Mulang Sema on the ground and from the air 78 

Table 4.1 Distribution of moated sites by changwat 110 

Table 4.2 Altitude of moated sites 114 

Table 4.3 Terrace location of sites in Nakhon Ratchasima and Buri Ram 115 

Table 4.4 Terrace catchment of eight moated sites 119 

Table 4.5 Land capability classification of moated sites 122 

Table 4.6 Relationship of earthworks to area 130 

Table 4.7 Nuclear versus total area 131 

Table 4.8 Area of the moated mu'ang 134 

Table 4.9 Area of moated sites by changwat 135 

Table 5.1 Classification of maated sites 182-86 

Table 5.2 Relationship of terrace to architecture 
and stages of development 189 

Table 5.3 Representative soils groups by terrace 192 

Table 5.4 Index and type numbers of moated sites 200-02 

6 



rIGURES 

figure 3.1 Distribution map of Williams-Hunt 49 

figure 3.2 Buddha, National Museum Bangkok 50 

figure 3.3 Bodhisattva & Maitreya, National Museum Bangkok 51 

Figure 3.4 The Chi Valley (Higham) 67 

figure 3.5 Phimai study area (Welch) 68 

figure 3.6 Phimai settlement pattern (Welch) 69 

figure 3.7 Ancient settlements in Changwat Nakhon Ratchasima (Tiva) 71 

Figure 3.8 Ancient settlements in Buri Ram (Tiva) 72 

figure 3.9 Ancient settlements in Surin (Tiva) 73 

figure 3.10 Ancient settlements in Si Sa Ket (Tiva) 73 

Figure 3.11 Shape and profile of ancient settlements (Tiva) 82 

Figure 3.12 Section at Mu'ang Phet (Wales) 84 

figure 3.13 Distribution of !!!! stones in the Northeast (Srisakra) 90 

figure 3.14 (a,b,c,d) Khmer expansion and the rondes 
villes (Groslier) 95-7 

figure 4.1 Cartographic distribution of moated sites 110 

figure 4.2 Aerial views of Ban Nong Ta Na: 1945 & 1974 111 

figure 4.3 Terrace catchment of eight moated sites 117-8 

figure 4.4 A typical moat-stream connection 123 

figure 4.5 Moated mu'ang rank/size plot 147 

figure 5.1 Typical moat-mound-moat Northeast profiles 159 

figure 5.2 Naturally moated sites 163 

figure 5.3 Minimally architected sites 165 

Figure 5.4 'Partly architected sites 166 

figure 5.5 Fully architected sites 167 

7 



figure 5.6 Stages of development of the moated sites 

figure 5.7 Summary of classification results 

figure 5.8 Three fully architected complex sites 

figure 5.9 Increase in architecture and stages of development 
by terrace 

figure 5.10 Graph summary of index numbers 

figure 5.11 A type-1 site 

figure 5.12 Index number versus area of moated sites 

169-79 

181 

187 

190 

200 

206 

208 

figure 6.1 Contrast of site shape in Central and Northeast Thailand 223 

MAPS 

Map 1 Study area shown on grid of 1:250,000 maps of Thailand 18 

Map 2 Excavations and surveys of non-moated sites in Northeast Thailand 57 

Map 3 Comparison of study areas in Northeast Thailand 70 

Map 4 Distribution of the Moated Mu'ang in the Mun River basin 106 

Map 5 Distribution of moated sites by terrace 116 

Map 6 Distribution of moated sites by size 134 

Map 7 Development of the moated form in the Mun basin 209 

Map 8 Lam Plai Mat group 210 

PLATES 

5.1 A moat at Ban Takhong June, 1985 

5.2 An earthwork at Ban Mu'ang fang June, 1985 

5.3 Two type-3 sites 

5.4 Two type-2 sites 

5.5 Two type-1 sites 

8 

158 

158 

204 

205 

207 



Acknowledgements 

Many people have helped make the completion of this dissertation possible, 

and I would like to thank them. During the 1970's when I was living in 

Singapore, the support of the following women encouraged me to begin to study 

Northeast Thailand: Mrs. Natalie Robinson, Mrs. Anne Tofield, Mrs. Chi Eng of 

the Singapore National Museum, and Mrs. Tuyet Nguyet of Arts ~ Asia magazine. 

Also, I have owed a copy of this thesis to Khun Pisit Charoenwongsa of the Thai 

Fine Arts Department since those Singapore days, in thanks for his constant 

kindness and help on my trips to Thailand. 

From my first year of graduate work at the University of London in 1981, I 

would like to thank Mr. Anthony Christie, my advisor at the School of Oriental 

and African Studies. When the focus of my work shifted from the historical to 

pre- and proto-historic periods, and I moved over to the Institute of 

Archaeology, Dr. Ian Glover kindly agreed to act as my advisor. He has been 

always supportive and unfailingly patient during the course of my research. 

Others presently or formerly at the Institute of Archaeology would 

particularly like to thank are Dr. Ian Graham, Mr. Clive Orton, Miss Anna 

Bennett, Miss Jill Dorsett, and Dr. Dafydd Griffths. At the School of Oriental 

and African Studies, special thanks to Miss Helen Cordell, Mrs. Judith Jacob, 

and Dr. Manat Chitakasen. I would also like to thank the Central Research Fund 

of the UniverSity of London for supporting my field work in Thailand. 

Among those who have helped me gather research material and have offered 

valuable criticisms over the years are M. Claude Jacques, Mr. Leedom Lefferts, 

and the late M. Bernard Groslier. I would also like to extend my thanks to Dr. 

Sonachet Wonakamwichai at the Buri Ram Teacher's College, to Mr. Phuthorn 

Bhummadon at the Lopburi Museum, Professors Srisakra Vallibhotama and 

Subrahadis Diskul at Silpakorn UniverSity, and to Professor Tiva Supajanya at 

9 



Chulalongkorn University. Khun Tiva kindly allowed me to work freely in his 

reasearch centre, and offered me invaluable he·lp in clarifying my thinking 

about the interpretation of aerial photographs. 

I would like to thank my husband Bob, for coming on countless trips to 

remote places in Northeast Thailand, for always lending his support and good 

sense to my ideas. This work would not have been realized without him. 

Among the many people who have helped preserve the Williams-Hunt 

Collection, my thanks to Mrs. Elizabeth Edwards at the Pitt Rivers Museum in 

Oxford, for h.ving looked after the photographs. I would also like to thank Mr. 

John Thierry of the Southeast Asian Art Foundation, and the Thai National 

Archives, for reinforcing my belief in the value of the Williams-Hunt 

Collection through their acquisitions. 

Lastly, I would like to th~nk Peter Williams-Hunt, for assembling the 

World War II aerial photographs which have become the Williams-Hunt Collection. 

He must have been quite a man to have had the presence of mind to work so 

carefully and methOdically to preserve a cultural archive in the midst of war. 

I wish I could have met him. 

10 



Glossary and Abbreviations 

GLOSSARY 

SITE NUMBER: All sites are located in four primary administrative divisions 
(changwats). The Royal Thai Soil Survey Department official number for each 
changwat is the first element of my site number. These are: 

Nakhon Ratchasima [20] 
Buri Ram [21] 
Surin [22] 
Si Saket [23] 

The second element of the site number is the locator inside the changwat. For 
instance, 20-01 is the first example in Nakhon Ratchasima. The third element 
of the site number is a single letter referring to site shape, either Hi" for 
"irregular" or "r" for "rectangular". The fourth element of the site number 
indicates the 1:250,000 Royal Thai Survey Department (RTSD) map the site is 
located on. The four maps on which the sites are found are: 

ND48-1 ••••• Changwat Chaiyaphum •••••••••••• 15-16.00n x 102-103.30e 
ND48-2 ••••• Changwat Ubon Ratchathani •••••• 15-16.00n x 103.30-105.00e 
ND48-5 Changwat Nakhon Ratchasima ••••• 14-15.00n x 102-103.30e 
ND48-6 ••••• Choam Khsan •••••••••••••••••••• 14-15.00n x 103.30-105.00e 

A sample site number is 21-02r.ND48-1. It is the second site in Changwat Burl 
Ram (21). It has a rectangular shape (r) and is on map ND48-1. 

BARAY: Used in this work to refer to rectangular water storage tanks in the Mun 
RIVe; basin. This usage of baray can be traced to two large resevoirs at Angkor 
in Cambodia, named the West Baray and East Baray. The use of ~ in Cambodia 
appears to be ultimately derived from the Sanskrit word parayana meaning to 
traverse or cross. In this sense, the purifying waters of the basin were 
crossed in order to reach the sanctuary situated in their midst, named mebon or 
"mere des Gr~ces" (Lewi tz 1967: 425). --

Another possible meaning to the derivation, put forth by Boisselier, 
references the word to a road formed by an embankment of earth typically 
surrounding water tanks in Cambodia, particularly the West Baray (ibid.425). 
Saveros Lewi tz also notes that, on the advice of M. Boisselier, confusion over 
the term bafay has been increased by French travellers who call all pieces of 
water baray ibid. 425). Elsewhere, Boisselier (1966:56) refers to a basin as 
being srah or baray. Coedes (1975:108,111) defines baray as "resevoir" and 
.!.!:!!!. as "pond". 
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THAI SPELLINGS 

As this work is cartographically oriented, the spelling of Thai placenames 
follows that found on the following two series of Royal Thai Survey Department 
topographic maps of Thailand: 

1:250,000 L1501S (2516 BE = 1973 AD) 
1: 50,000 L7017 (2512 BE = 1969 AD) 

Following points contained in the 1954 Notification ~ the Royal Institute 
concernin~ the Transcription ~ Thai Characters into Roman (Bangkok, Royal 
Institute, and the 1968 Romanization Guide ~ Thai Script (Bangkok, Royal 
Insti tute), aspirations are explicitly stated wi th the letter h such as in 
Khorat. Any Thai words. other than proper names or placenames are underlined in 
the text. The two Thai words Lni~ and 1.1-ii1i)~ have been transliterated as 
mu'ang in accordance with the 1954 Royal Institute guide cited above. 
Diacritical marks have been omitted on other Thai words. Tone and length of 
vowels are not indicated. 

ABBREVIA nONS 

ISCC: Barth, A. & Bergaigne, A. 1885. Inscriptions Sanscrites ~ Champa!!~ 
Cambodge. 

NEB: ~ New Enclyclopedia Britannica. 1980. Micropedia & Macropedia. United 
States of America: Enclyclopedia Britannica. 
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The Moated Mu'ang 

"One generation passeth away, and another generation 
cometh: but the earth abideth for ever" 

Ecclesiastes I:4 

1.1 Introduction 

Sometime in the past, inhabitants of the Mun basin of Northeast Thailand 

began to alter their landscape by encircling their villages with moats 

connected to adjacent streams. We still do not know who dug them, or exactly 

when. Even more fundamental, until now, there has been no systematic 

description of where the moated villages are, what they look like, and what 

natural and manmade elements dictated their form. 

The purpose of this work is to answer these questions. In the following 

pages, I describe, analyze and classify a sample of ninety-one moated 

habitation mounds whose distribution curves across the Mun River basin on the 

Khorat Plateau of Northeast Thailand. This first chapter introduces the moated 

mounds, which call the "moated mu'ang": the significance of the term is 

discussed later in this chapter. The second chapter describes the Mun 'River 

basin. The third details previous work on site distribution in the Mun basin. 

The locational evidence presented in the fourth chapter indicates that the 

primary factors influencing the distribution and development of the moated form 

in the Mun basin were ecological. The fifth chapter contains a classification 

of the moated sites. The concluding chapter characterizes the ecological and 

social nature of the moated mu'ang in the Mun River basin, particularly 

touching upon site location in relation to natural resources, agricultural 

diversification, defense, religion, and social structure. 

My main data source has been the Williams-Hunt Collection of aerial 

photographs of mainland Southeast Asia, an archive of RAr World War II images. 
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The Moated Mu'ang 

The moats which surround the circular habi tation mounds of the Mun basin are 

formed by multiple earthworks constructed by ancient inhabitants. When seen 

from the air the earthworks form striking dark-coloured rings. The rings are 

made by dense vegetation growing along the crest of the earthworks (see 

Frontspiece). 

The data presented in this work reflects the cartographic viewpoint of 

aerial photography. The 1:50,000 scale of the majority of the Williams-Hunt 

photographs has given me an area-wide rather than single-site orientation. In 

the following pages, I consider just one of the three ancient forms seen on 

aerial photographs of the Mun basin: the moated mounds. An alternative would 

have been to focus on a small area containing all three forms: unmoated mounds, 

moated mounds, and rectangular-shaped resevoirs or barays (see Glossary) and 

temple enclosures. 

As all the shapes represent aspects of human occupation in the Mun basin, 

the following points on the unmoated and rectangular sites are introduced 

before I concentrate on the main subject of the present analysis, the moated 

moun ds. 

AREA AND DOMAIN 

A majority of both the moated and unmoated mounds are occupied to the 

present day. For unmoated mounds in Northeast Thailand, estimation of site 

size during different eras can be a problem, as most archaeological habitation 

areas typically grow from the build-Up of occupational debris. Mehta Wichakana 

(1984: 547) describes the problem as follows. 

"It is a straightforward procedure to measure the area of a 
mound, either approximately in the field or by using a 
digitiser on aerial photographs. This provides a measure of 
the site's maximum extent, but doesn't reveal the area during 
successive phases of occupation. Excavations at Ban Chiang 
revealed six phases, and it is quite likely that the area 
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The Moated Mu'ang 
occupied fluctuated with time. This problem is compounded 
where, as is often the case, a prehistoric site is covered by 
modern settlement. Unless the mound is very clearly 
demarcated, it is often impossible to estimate the site area 
at <111." 

The moated ~ are delimited by their ancient earthworks and moats. 

However, not one of the moated sites being considered has been excavated 

sufficently to determine the proportions of residential, administrative and 

ceremonial land use within the total area. Until a series of moated sites are 

excavated, the functional division of the moated area is not known. 

The population of the Mun basin has increased tremendously since World War 

II, and the earthworks are being levelled as agricultural intensification 

absorbs more land (see Ch.4). However, the present day destruction of the 

earthworks is not caused by a phYSical expansion of mound circumference, 

generated by demand for increased habi tation space. Rather, the earthworks are 

being flattened as rice and upland crop acreage expands, pressing in on the 

habitation sites. The point is, that even in the face of extreme population 

pressure, the mounds are not spreading outwards and levelling the earthworks. 

This strongly indicates that mounds were moated at their natural perimeters. 

Thus although population estimation is made no easier in the case of the moated 

si tes, as the functional division of the mound is unknown, the moats do provide 

a means of standardizing site area measure~ent. 

In this work, the area enclosed by the moats is taken to appr oximate the 

minimum territorial domain of that site. The influence of the moated site most 

certainly extended beyond the outermost earthwork into the surrounding rice 

fields. How far is uncertain. The land enclosed, however, was surely 

perceived as being "inside", with the rest of the surrounding terrain being 

"Outside", the circle centre being different from the circle circumference 

(Geertz 1980:107-8). 
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The Moated Mu'ang 

RECTANGULAR SITES 

The rectangular resevoirs, which are commonly referred to as barays in 

Thailand, and temple enclosures (enceintes) are the third ancient land use form 

seen on aerial photographs of the Mun basin (e.g. Appendix I, section 2.2, 

figure 2.4). have, peripherally, included rectangles in this analysis, as 

they are distinct and measurable on aerial photographs. They form part of a 

morphological sequence which commences with unmoated mounds, develops through 

the moated forms, and is punctuated by non-habitational rectangles located 

adjacent to the moated and unmoated shapes. 

The rectangular site distribution is coterminous with that of the moated 

sites. The majority of the rectangles are Khmer-influenced baray or resevoirs 

measuring 1-100 hectares in surface area. Like the moated sites, they are 

supplied through a combination of stream diversion, water table seepage, and 

rainfall. The remainder of the rectangles are enceinetes or enclosures for 

stone temples, also attributed to the Khmer. 

It is assumed in the present work that the Khmer constructed a majority of 

the enceintes and baray between the 6-14th century AD, as a number of the 

examples are so documented (Lajonquiere 1907; Fine Arts Department 1959, 1960-

1). The Khmer sited their water storage baray adjacent to the moated mu'ang 

because they marked prime hydrological positions. Whether the baray supplanted 

the moats' water storage function is unknown. A large baray would be needed to 

Supercede the surface area of water provided by a moat. For example, a mound 

with an area of 24 hectares surrounded by a single average-width moat (40 

metres), would yield over 7 hectare metres or 70,000 cubic metres (Bronson 

1978:280) of water storage. 

While both site forms are located to maximize the local hydrology, they 

vary in morphological consistency. The rectangular sites are consistently 
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The Moated Mu'ang 

regular Quadrilaterals, generally oriented east-west regardless of the local 

terrain. The moated sites derive their contours from the local terrain and 

exhibit infinite variety. The rectangles, precise to a degree not found in 

nature, are uniformly imposed on the landscape. Thus although beth site types 

conserved water, they are structurally different. 

Although a full analysis of the distribution and interaction of the 

unmoated mounds, the moated mounds and the rectangular sites is needed, the 

present work is restricted to the moated form, because of the constraints of 

time and form of presentation. 

In the above introduction, I have used several words needing definition 

before I proceed. These, and other relevant terms, are defined below. 

1.2 Geographical terms 

The geographical area which encloses the sample of moated sites included in 

this work, is approximately 14.30-15.30 degrees north and 101.45-104.30 degrees 

east (see Map 1). This is the middle and upper Mun River basin, located on the 

southern part of the Khorat Plateau of Northeast Thailand. The Mun River basin 

survey area is called: Mun River basin, the upper Mun basin, the Mun basin. 

When referring to all of Northeast Thailand, I use the following terms 

interchangeably: Khorat Plateau, Plateau, Northeast. 

1.3 Linguistic and cultural terMs: Khmer and Mon 

It is generally agreed that before 1000 AD, the language of No\ theast 

Thailand was probably related to the Mon-Khmer linguistic family (Bayard 1979: 

279). Both are considered part of the Austro-Asiatic language group. Mon has 

been named as the parent of Khmer (Dupont 1959:4), but more commonly is placed 

alongside Khmer rather than before it (Shorto 1979:276). 
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The Moated Mutang 

MAP 1 
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The use of the Khmer language is thought to have extended far beyond the 

limits of present-day Ca.bodia, into the Mekong delta, the Khorat Plateau and 

the lower Mena. valley of central Thailand (Coedes 1966:27). The people of 

runan, the early historical kingdol generally located in present-day southern 

Call1bodla, .ay have spoken a proto-Khll8f language, and KhMr .inscriptions dating 
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The Moated Mu'ang 
to the early 7th century AD have been found in the region (Briggs 1955:15). 

However, the question of how Khmer reached the lower Mekong is unsolved (Shorto 

1979:277). 

The population of much of the Mun basin today is ethnically Khmer, and 

many of the moated sites are today inhabited by Khmers (B.Groslier, personal 

communication). Ground surveys of the Mun basin have identified nearly a 

hundred stone temples (prasat) stylistically similar to the monuments which 

comprise the Khmer temple complex at Angkor in present-day Cambodia 

(Seidenfaden 1922). From the 10th century AD, the Northeast is often viewed as 

a stylistic, cultural and political extension of Angkor (Wales 1969, Higham 

1977, Welch 1984). 

This perception of the nature and extent of the Khmer on the Khorat 

Plateau to my mind provides a prematurely simplistic solution. There has never 

been an extensive excavation of one of the Khmer-associated prasat of the 

Northeast. There is no verifiable evidence for the origin and date of the 

earliest Khmer peoples on the Khorat Plateau. Khmer inscriptions on the Plateau 

erected by Mahendravarman (Phou lokhon K.363 and Surin K.377), date to the late 

6th or early 7th century AD. It is not unreasonable to assume a political 

situation in the Mun basin similar to that of northwestern Cambodia, another 

area of Mahendravarman's activity in the 7th century. As Wolters (1974:383) 

makes clear, 

"Cambodia was still studded with local chieftainships, whose 
rulers by no means felt that they already normally belonged 
to a larger and permanent political unity. Ambitious chiefs 
would emerge from time to time, but the path to overlordship 
was never an easy one •••• ln this situation the term 'kingdom' 
as something distinct from the temporary territorial 
influence of a successful soldier-chief is an inappropriate 
one. Greater unities were still only the fragile consequence 
of the prowess of an individual leader. This kind of unity 
quickly dissolved when an overlord died or lost the 
confidence of his allies." 
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Just as the analysis of the rectangular form has been excluded from the 

present work, the political and cultural nature of the Khmer on the Khorat 

Plateau is beyond the present scope. The purpose of raising the issue here has 

been to introduce the term "Khorat Khmer". This phrase is used in the 

remainder of this book to distinguish the Khmer of the Northeast from the 

Angkorean Khmer, and also the Khmer of central Thailand. It is my belief that 

the Khorat Khmer exhibited a distinct sculptural, epigraphic, architectural and 

religious syncretism that may exemplify the uniqueness of the Plateau as an 

economic and cultural crossroads. 

Mon 

Mon is primarily a linguistic term, which is sometimes extended to indicate 

ethnicity. The Mon language is found on inscriptions from Lower Burma from the 

Xlth century AD, central Thailand from the Vlth century AD, and northern 

Thailand from the XIth century AD (Diffloth 1984:4-10). Legend associates the 

Mon-speakers with both the Burma and northern Thai areas several centuries 

prior to the earliest documented inscription. In Northeast Thailand, Mon 

inscriptions have been dated to the Xth and XIth centuries AD (ibid. 9). It has 

recently been argued that pockets of the population along the western edge of 

the Khorat Plateau are speaking a dialect (Nyah Kur) which is a direct 

descendant of Old Mon (Diffloth 1984:1). 

The Mon language in Thailand is generally associated with the sixth to 

ninth century AD kingdom of Dvaravati: 

"The birth of Dvaravati perhaps corresponds with the 
dismemberment of Funan. But we know virtually nothing about 
this state of Dvaravati. The inscriptions of Phra Pathom and 
Lopburi [in Central Thailand], in archaic Mon language, prove 
that the population was basically Mon" (Coed~s 1968:76). 
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However we cannot assume that all Mon speakers were in areas ruled by the 

Dvaravati state(s) or that in all Dvaravati-controlled areas Mon was the only, 

or principal language. The term "Dvaravati" is also often used as an art 

historical and iconographic term (e.g. Wales: 1969), usually referring to a 

Buddhist style of monumental art produced between the 7th and 10th century AD. 

The centre of Dvaravati is traditionally located at Thaton in Burma, 

especially by the Burmese, but no archaeological evidence supports this belief. 

Due to Buddhist objects and inscriptions found in the Menam basin, and the 

preservation of "Dvaravati" in the offical names of the central Thai city of 

Ayutthaya, the kingdom is now thought to have been centred at Nakhon Pathom in 

Thailand (Lyons 1979:352). The Buddhist pilgrim Hsuan-Tsang referred to the 

existence of "To-Io-po-ti" which is seen to correspond to Dvaravati, and which 

Hsuan-Tsang located west of Isanapura in present day Cambodia (Coedes 

1968:76). Among the Dvaravati artefacts which have been found are three silver 

medals found in Nakhon Pathom and Singhburi provinces bearing the inscription 

1!:.!. Dvaravatisvara.2..!!.!!1.!, a Sanskri t term meaning "foundation-work of merit-

King of Dvaravati" (Boeles 1964:101). 

The kingdom(s) of Dvaravati is often assumed to include much of Northeast 

Thailand, particularly the moated mounds which are the subject of this work: 

"For archaeologists, the remains of round and oval moated 
'cities', scatted throughout Central and Northeastern 
Thailand are now considered to belong to the Dvaravati 
culture" (Diffloth: 1984:4). 

When describing the northeastern extent of Dvaravati, "more as a 

civil ization than as an empire", David Wyatt includes MU'an'g Sema (Nakhon 

Ratchasima), Mu'ang Fa Daed (Kalasin) and Phon Hong (near Vientiane). He cites 

them as examples of culturally uniform (Buddhist) and (by implication) 

occupationally contemporaneous Dvaravati sites dispersed along a logical 
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overland trade route from the Gulf of Siam to northern Vietnam (Wyatt 1984:23). 

The Mon-speakers and the Dvaravati art style are also linked to the 

kingdom of Sri Chanasa. Sri Chanasa is thought to have existed on the Khorat 

Plateau during the 7th to 10th century AD, and has been linked to the moated 

sites of the Mun basin (National Museum 1972). The evidence for Sri Chanasa is 

set out more fully in Chapter 3. A review of the Sri Chanasa epigraphy is 

relevant here as a caveat against correlating Mon peoples, Buddhist kingdoms, 

Mon inscriptions, and Dvaravati state(s). 

There are four inscriptions thought to relate to Sri Chanasa. Their 

locations, dates and languages are as follows: 

Bo Ika (A) 
Hin Khon 
Bo Ika (B) 
Ayutthaya 

7th century AD 
8th century AD 
9th century AD 

•••• 10th century AD 

Sanskrit 
Sanskrit and Khmer (Mon influence) 
Sanskrit and Khmer 
Sanskrit and Khmer 

The first Bo Ika inscription was found at Mu'ang Sema, the most westerly 

moated site in the present study. It commemorates donations made to a Buddhist 

community by the ruler of Sri Chanasa (Coedes 1965:83). The Hin Khon 

inscriptions, found 35 miles south of Khorat, also commemorate benefactions to 

the Buddhist religion (ibid.73). The second Bo Ika and the Ayutthaya 

inscriptions, however, are Sivaite, indicating that the rule·rs of Sri Chanasa 

may have fluctuated in their religious allegiance. Sri Chanasa also probably 

oscillated politically, in a manner similar to seventh ~entury northeastern 

Cambodia (Wolters 1974:383; quoted above) • 

. Just as my dissatisfaction with previous terms has led to the present use 

of the phrase "Khorat Khmer", I also feel that the terms Mon, Dvaravati, or Sri 

Chanasa are too narrow or inappropriate to describe the widespread distribution 

of Mun basin moated sites. As will be explained in Chapters . 4 and 5, there are 

several types of moated sites. One of the most well-known moated sites in the 
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Northeast, Mu'ang Fa Daed, al though outside the present study area, is of the 

type of site which is excluded from the present study and placed in a group of 

"dissimilar moated sites". The moated sites which are included this work can be 

considered as a group based on their similarities. I therefore decided to 

devise an an appropriate name for them. For the reasons explained below, the 

name chosen was the "moated mu 'ang". 

1.4 The moated mu'ang 

No matter how many men laboured to dig a moat around a habitation mound, 

and no matter how long it took, the enterprise required a highly cooperative 

social norm to achieve and maintain. Once completed, the arrangement of 

earthworks and moats demarcated the habi tation mound, a "fence" which is still 

visible today. Both the words "moated" and "mu'ang" have connations which 

express the form and nature of the moated site as " a functional center of 

societal control, a creator of effective space" (Wheatley 198,:1). 

Moat 

In this work, I contend that defense was one of the many functions of the 

moats and earthworks which encircle the Mun basin habitation sites. In the 

past, however, protection has been cited as the primary, if not sole, purpose 

of the moats and earthworks (e.g. Wales 1969:104). The English word moat 

probably derives from the Middle French motte, meaning hill, bank or mound. All 

variations of the definition are keyed off a moat being "a deep and wide trench 

around the rampart of a castle or other fortified place that is usually filled 

with water" (Webster 1976:1449). 

The moats of the Mun basin satisfy this definition: they were filled with 
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water, they served to fortify the mounds, and they were deep and wide. The 

average width of the moats which I surveyed in June, 1985, was thirty metres. 

The rectangular moats of the city of Nakhon Ratchasima are said to have been 

dug to the depth of an elephant to defeat the Burmese. Mahendravarman, the 

seventh century AD potentate of Northwestern Cambodia and the Mun basin, 

observed that the moats of the city which he attacked were the depth of an 

elephant. A bridge or dyke was necessary to cross them in the rainy season 

(ISCC no.1. face B:ln.5). 

The Thai word mu'ang is defined as "a town, a ci ty, a country" (Lajonquiere 

1904:225). Unlike nagara, the term for city derived from Sanskrit or Pali, 

mu'ang is not an Indic loanword (Gedney 1965). It is used repeatedly in the 

13th century AD Ramkamheng inscription, for example, to refer to Mu'ang 

SUkhotahi (Coed~s 1924:39-43). The usual Thai identification of moated sites in 

the Mun basin today is mu'ang kao, literally "old cities". 

The two quotes below introduce what Wyatt (1984:7-9) terms the personal 

and spatial ramifications of mu'ang. 

"Mu'ang is a term that defies translation, for it denotes as 
much personal as spatial relationships. When it is used in 
ancient chronicles to refer to a principality, it can mean 
both the town located at the hub of a network of interrelated 
villages and also the totality of town and villages which was 
ruled by a single chao, 'lord' ••• " 

Although mu'ang society was hierarchical, it must be 
emphasized that the patron-client relationship, the 
ruler/ruled dichotomy, was not nearly as one-sided as it may 
appear. Each party to the relationship clearly needed the 
other. Pushed to a confrontation, the chao could rely upon 
superior force, but the village farmer co'iiTdresort to flight 
to the surrounding wilderness or to a neighboring mu'ang 
eager to gain his labor. 
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The limit of the ~ territory was marked by the wilderness, i.e. the 

forest. The population of the ~ determined the extent of this domain. 

"It [mu' ang] con not ed an auto n omou s, se If -con ta in ed 
geopolitical entity which was under the authority of a single 
ruler and which consisted of an urban administrative, 
religious and cultural center surrounded by an agrarian, wet
rice growing population whose excess production contributed 
to the support of the elite of the town ••• 

Authority in the mu'ang radiated from the center extending 
outward and downward through this network of superior
subordinate relationships. The borders of a mu'ang extended 
as far as this network extended, that is, as far as the 
authority of the chao mu'ang radiated. In more hilly areas 
these borders tended to coincide with the natural 
geographical barriers of mountains and watersheds surrounding 
a wet-rice valley. In all cases it appears that the further 
one went from the center of the mu'ang the more sparsely 
populated was the territory until eventually cultivated land 
gave way to uncleared forest (£1), Significantly, the word 
.E.! (forest, jungle) also connotes "wildness". These forests 
were an 'ungoverned' territory ••• Without a population, there 
could be no mu'ang" (Gesick 1979:15-6). 

In the context of the moated si tes, mu'ang thus connotes both the 

rUler/ruled organization necessary to construct and maintain the moats, and the 

territorial domain demarcated by the completed project. In Thai, the word 

denoting a geopolitical entity which transliterates as mu'ang, is written: 
PI 

b~e>~ 

A second Thai word which also transliterates as mu'ang, contains a silent 

"h" before the "m" in mti'ang which changes its pronunciation from a middle to a 

rising tone (Smyth & Chitakasem 1984:26). This mu'ang is written in Thai as: 
..., 

~'W2Jel~ 

The definitions of this word are equally relevant to the present work. In 

the United States gazetteer of offical standard names for Thailand, mu'ang is 

included in a glossary of generic terms taken from cartographic usage. It is 

defined as "intermittent stream, canal" (U.S. Gazetteer 1966:v). McFarland 

defines it as "a marsh; a quarry; a natural passageway for water to flow (as 
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for irrigating or mining purposes); land that is low-lying and liable to be 

flooded" (1944:941). The use of the word to refer to an ore mine is generally 

found in Central Thailand (Dr. Manas Chi takasen, personal conllTlnication). 

Mcfarland also provides the definition of mu'~ as used by the Lannathai 

people in northern Thailand, where, in conjunction wi th the word fai, it 

designates a "cooperatively built irrigation ditch" (Mcfarland 1944:941) or 

"irrigation canal" (Tanabe 1981:16). As there are both functional and social 

connotations of the mu'ang fai pertinent to the present work, it is described 

below in some detail. 

The mu'ang fai traditional gravity irrigation system is utilized in the 

intermontane basins found along the upper tributaries of the Chao Phraya River 

in northern Thailand. Similar methods ard !ssociated customs hav~ B!SO been 

noted outside Thailand in Sipsong Panna of Yunnan (China), the Shan States of 

Burma, the Tonkin Hi lis of Vietnam, and i~ L"os (ibid. 95). The subak in Bali 

are organized in a like manner (Geertz:1980). 

"In this [northern Thai] region peasants have developed a 
traditional irrigation system, customarily called the m~'an~ 
fai system, which is composed of a diversionary weir fal 
and regular networks of canal s (mu'ang). Since slopes are 
generally moderate, the natural flow of rivers in the 
Intermontane Basins can be held back at artificial weirs and 
allocated to adjacent areal by gravity" (Tanabe 1981:79) 

"This highly sophisticated system clearly differs from the 
system prevalent in the extrememly flat delta region where 
the water supply is mainly dependent on rainfall and on 
annual innudatlon. The mu'ang fal system is essentially a 
gravi tational irrigation complex in which the natural flow of 
the river is held back at an artificial fai (weir) and thence 
allocated through regular networks of e;tavated canals or 
mu'ang into the rice fields by gravity" (ibid.94). 

The gravity systerr: of the m'ii'ang fai may offer insight into the 

functioning of the ~un basin moats. The preferred locatior cF the most highly 

developed moated mu'ang was not on floodplain areas, but on locally elevated 
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remnant river terraces (see Chs.4 &: 5). The moated mu'ang may have channelled 

water into their encircling canals, and then released it at dll through 

temporary weirs into the surrounding slightly lower rice fields. Unfortunately, 

if the method and materials used to construct the weirs bore any resemblance to 

those used in the mu'ang fai today, remains will be very difficult to find, as 

shown by the following description. 

The mu'ang fai are classed by size of irrigable area into three types of 

systems. All three types are characterized almost exclusively by transplant 

rice agriculture, which requires a stable and ample water supply during the 

first half of its cultivation period. The first type of mu~!.!!.9. fai occurs in 

valleys and on alluvial fans (100-1000 rai, with 1 rai= c.0.16 hectares). The 

weirs are constructed of wood stakes, brushwood, rubble and earth. As water 

levels rise with increased rain, the weir is washed away and water overflows 

into a takeoff channel. Water is now abundant and the weir is not necessary 

until next year's dry season (ibid. 99). The second type (1000-10,000 rai), 

located or. open terrain in the central part of a basin, uses durable weirs made 

of jungle posts of solid wood and rock. It too is often damaged by flood and 

re~uires annual repair (ibid. 100). The third type (over 10,000 rai) is known 

as an integrated.headworks. It is a solution to the instability created when 

cultivated area exceeds water supply, particularly illustrated by disputes 

between upstream and downstream water users (ibid. 100). The integrated 

headworks is installed at a place where sufficent water can be taken into newly 

excavated trunk canals to supply all users. 

The weirs are intentionally temporary. They are intended to provide water 

only during the crucial early stages of the cycle of transplant rice 

CUltivation typical in the mu'ang fai regions. The land is prepared using 

draught buffalo and traditional wooden implements with few metal parts (~. 
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103). Damage to the weirs usually occurs from July onwar ds, when water levels 

tend to rise significantly. 

"Because the rainfall provides, thereaft£' r, a relatively good 
water supply, and because risen water can easily flow into 
the take-off channel, the fai is no longer necessary until 
the following year" (ibid. 99):-

Eighty to ninety percent of the rice produced in these intermontane areas 

is of the glutinous variety, a feature shared with most parts of the Mun basin 

study area of the present work (ibid. 105). 

The low durability of diversion devices means that thf Effective use of 

the mu' ang fai depends on careful operation and maintenance. This is the 

responsibility of the irrigation control group, mu fai (ibid. 16). 

,,[ The mu' ang fai] system is operated and maintained by 
larger mu fai in which many villages are involved ••• the 
facilities •• :tare] regarded as public property and managed 
through close cooperation of the mu fai members. In some of 
the biggest systems, a ~ ~ {great chief) is elected for 
coordination among the kae mu'ang who are in charge of the 
smaller uni ts. The actual mainte,nance can usually bE' 
performed within such smaller units" (ibid. 100). 

The kae~, or irrigation headman, is elected to office by the total 

membership of the ~ faL He is responsible for "e;r,ordinating all activities 

fe,1 maintenance and operation of the irrigation system" (ibid. 278). In 

addition to organizing the large input of labour and materials required for 

annual maintenance, tho: ~ fai cooperative is responsible for allocating water 

to member plots. The family is the key unit in both the ownership of land and 

participation in the labour force, with most property being acquired through 

inheritance (ibid. 45). However, 

"mentership of the mu fai is not directly related ~o laud 
ownership, since it basically consists of the hcu :',tholds who 
actually ti 11 the land and thus draw water from the systems. 
Membership thus stems from water rights" (ibid. 276). 
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The lands which surround the low terrace and alluvial fans in the Northern 

Thai intermontane basins are undulating or rolling hill transition zones. Many 

are covered in dipterocarp forest called ~ by the Lannathai. The soil in 

these areas is generally lateritic, poor in nutrients and susceptible to 

erosion. The ~ is never used for wet rice, but provides living space, timber 

and other forest products, as well as edible plants, fuel and a variety of raw 

materials. Thus it is considered an important subsistence zone (ibid. 93). 

The mu'ang fai is a response to environmental circumstances. If the 

system is to succeed, awareness of local conditions must be wedded to an 

ability to exploit available resources through effective social organization. 

"We would argue that the farming system [mu'ang fai] is 
an integrated entity provided with both ecological and socio
economic structures, which are linked through the role of the 
indigenous technology available to the peasants" (ibid. 58). 

1.5 Conclusion 

There are several parallels in the two Thai words which transliterate as 

mu'ang. Both incorporate a vOluntary hierarchical organization from which both 

parties profit and both connote a variable domain. The territory of the 

political mu'ang equals the influence of its leader and the extent of its loyal 

population. The mu'ang fai are classified into three different types, 

according to irrigated area within environmental zones. Also, the boundaries of 

each type of mu'ang are formed by the forest (.E! and pae). In the case of the 

geopolitical mu'ang, the forest is the wilderness, the uncontrolled land. for 

the mU'ang fai, the forest is a living space replete with subsistence 

ma te ria Is. 

As mentioned above, both the social organization and the sense of 

territorial demarcation form an appropriate description of the moated mu'ang of 

the present study. Like the mu'ang fai, they represent an "immense land 
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alteration through continuous and massive input of peasant labour ••• [and have 

resulted in a] steady alteration of the cultural landscape over the years" 

(ibid. 178). 

The components of the moated mu'ang, like both the geogpolitical and 

irrigational mu'ang "have life and character deriving fronl their participation 

in the whole" (Webster 1976:1590). An understanding of the whole begins with 

analysis of its parts. As the moated mu'ang culture no longer exists, we must 

turn to the vestiges which have survived for clues to its former nature. The 

most striking element visible today is the shape of the earthworks which 

surround the mounds. ' A second means of analysis is the locational pattern 

formed by those mounds which were moated. A third is the examination and 

classification of the variation found within the moated mu'ang group. 

These three verifiable aspects of the moated mu'ang form the subject of 

much of the remainder of this volume. The locational and spatial analysis of 

the moated mu'ang as a group shows that their placement, shcpe and size are 

primarily the product of the m0r~hGlogy and hydrology of the local terrain. The 

classi fication of the mcateci mu'ang shows that the development of the moated 

form is linked to environmental zones. It provides two methods by which the 

sites can be compared within this ecological context. 

Because they are moated, it is obvious that water is key to the moated 

si tes. 'he point of the following work is to determine why and how the 

mechanism of moating operated in the Mun River basin. This is accomplished by 

examining ever y possibi Ie aspect of their form and function to di scover whi ch 

elements best explain how the moated form developed. These sites are virtually 

unexplored both conceptually and practically. They offer a rare archaeological 

opportunity to methodically examine the emergence and development of the moated 

mU'ana culture. 
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2. The Mun River basin on the Khorat Plateau 

In this chapter, I introduce relevant aspects of the Mun basin region 

where the moated sites are located. I discuss the administrative areas included 

in the study, the environmental zones created by river-cut terraces, the soils 

the moated sites are found on, and their use for rice cultivation. 

The Khorat Plateau of Northeast Thailand covers 170,226 square kilometres 

(65,725 square miles), about thirty percent of Thailand's total area (NEB 

1980, vol 18:202). The Plateau was produced by a two-sided geological fault 

which formed a north-south mountain range on its western edge and an east-west 

range to the south along the Cambodian border (NEB 1980, vol 18: 200). With the 

exception of some Tertiary basaltic outcrops in the south, and the river 

alluviums of the Ouarternary to Recent periods, the Northeast falls 

geologically within the Khorat Group of sedimentary rocks, dating from the 

Upper Triassic to Cretaceous (Geological Map 1969). Thus the region has been 

tectonically stable for a long period of time. 

Pendleton describes the Khorat Plateau as a "saucer-shaped low platform" 

which tilts to the southeast (1962:43). The average altitude of the 

archaeological sites in the present study reflects this incline. The most 

westerly sites, those in the primary Thai administrative division (changwat) of 

Nakhon Ratchasima, average 160-180 metres. As the sites move east, this figure 

progressively falls, until in Changwat Si Sa Ket, the mean altitude is 130-140 

metres. 

2.1 The Mun River basin 

The main river system on the Plateau is the Mun (Mae Nam Mun), a tributary 

of the Mekong River. The rivers of the Mun, which drain most of the Khorat 
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Plateau, are characterized by wide shallow valleys which easily overflow in the 

May to October rainy season (Pendleton 1962:44). 

The Mun rises in the San Kamphaeng Range northeast of Bangkok and flows 

east for 673 kilometres (418 miles). It enters the Mekong River at the Laotian 

border (NEB 1980, vol 7:99). Eleven Thai primary administrative changwats 

roughly correspond to the drainage basin of the Mun and its principal 

tributary, the Chi. They are (west to east): Nakhon Ratchasima, Buri Ram, 

Surin, Si Sa Ket , Ubon Ratchathani, Vasothon, Roi Et, Kalasin, Maha Sarakham, 

Khon Kaen, and Chaiyaphum. 

The present work includes only the four southern changwats: Nakhon 

Ratchasima, Buri Ram, Surin, and Si Sa Ket. This is the principal drainage 

area of the middle and upper Mun (c. 14.30-15.30n x 101.45-104.30e, shown on 

Map 1 in Chapter 1). Adjacent changwats excluded from this study are Ubon, 

Khon Kaen and Maha Sarakham. Ubon Ratchathani showed virtually no sites on 

aerial photographs. In addition, analysis of this area would need to include 

cartographic material on the junction of the Mun and Mekong Rivers in present 

day laos, which I did not have access to. 

Aerial cover of Khon Kaen and Maha Sarakham did show moated sites. 

However, there were enough locational and morphological differences in these 

sites to conclude that the Chi basin should be considered separately from the 

middle and upper Mun. Nearly all moated sites visible on the Williams-Hunt 

aerial photographs of Nakhon Ratchasima, Buri Ram, Surin, and Si Sa Ket are 

similar enough in location and shape to be classified as a group. 

The Mun River changes in its course, affecting the amount of floodplain 

which has been created (see Table 2.1). On the western edges of the Khorat 

Plateau (Changwat Nakhon Ratchasima) where the Mun has its origins, the many 

small rivulets have deposited alluvium. In the east (Changwat Si Sa Ket), the 
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Mun is bigger and cuts deeper into the sediment. The result is narrower river 

valleys with less floodplain alluvium. Thus Nakhon Ratchasima has 10.379% levee 

floodplain while Si Sa Ket has only 3.349%. 

Table 2.1 Area and percentage of floodplain by Changwat 

direction = west -> -> east 

Nakhon Ratchasima Buri Ram Surin Si Sa Ket 

area in sq.km. 19,590 10,771 8,78~ 8,813 

% levee floodplain 10.379 5.257 5.22' 3.3~9 

area source: Britannica: 1980: vol.18: 202 
soil source: Detailed Reconnaissance ~ Maps ~ Nakhon Ratchasima, Buri Ram, 

Surin, and Si ~ Ket • Kingdom of Thailand, Soil Survey Division 

The soils of the Khorat Plateau are correlated to the low, middle and high 

Ouarternary river-formed terraces. The terraces are the result of the longterm 

downcutting of the Mun River into the predominantly sandstone bedrock. Low 

terraces dominate the Mun catchment area, whereas middle terraces are more 

often found on the northern part of the Plateau. Strings of high terrace 

remnants are found throughout the Plateau, but particularly seem to appear in 

conjunction with the Mun and Chi River valleys (Moormann 1972:15). 

Due to longterm erosion and the geological tilt of the Khorat Plateau, 

there is not a Plateau-wide correlation between terrace and altitude. However, 

the low, middle and upper terrace remnants along the Mun and Chi valleys are 

locally elevated, like islands. As the the Mun and its tributaries cut down, it 

is clear that the low to upper terraces are progressively raised further from 

the water level. The floodplain, although it offers greater access to water 

than the terraces, also carries greater danger of flood. 
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The Mun River drops only 300 feet in its 250 mile course. Runoff is slow, 

particularly during the rainy season. The Mekong, into which the Mun drains, 

backs up into the lower parts of its tributary rivers so that they cannot 

empty. Floods spill onto the floodplain, damaging crops, restricting the use of 

boats on the river, and making the roads i~assable for carts (Pendleton 

1962:132). Pendleton summarizes the situation as follows: 

"Khorat rivers generally flow through wide, shallow 
valleys but their beds cut sharply into the floodplains. 
In the rainy season the rivers quickly fill their 
channels and overflow the wider valleys. Because of the 
low relief, the high water flows off very slowly and 
therefore the lower portions of the lowlands cannot be 
used for rice agriculture. There is annual flooding 
along the lower course of the rivers which flow into the 
Maekhong" (lbid:44). 

The Mun gathers force in its lower reaches on the eastern half of the 

Plateau. The oxbows become wider and deeper. Tributaries such as the Huai 

Kamphok run directly into the Mun through narrow valleys with few small streams 

branching off. The lack of tributaries leaves large areas without access to 

natural water courses (Ng 1978:38). There is little agricultural space near the 

river that is not subject to heavy annual flooding. The present distribution 

of moated sites reflects an awareness of these drawbacks. Not only do sites 

thin out in the lower Mun basin (easterly Si Sa Ket), but si tes near the Mun 

itself, always scarce, become practically nonexistent. It is only in the 

alluvial areas created by the gentler tributaries of the upper Mun that the 

floodplain becomes a desireable location. 

As further described in Chapter 4, the local hydrology offered few 

attractive locations in the lower river basin. In the middle and upper basin, 

less severe flooding of elevated mounds created naturally moated sites. 

However, such sites were rare and the advantages were tempered by the danger of 

flood damage. The majority of the complex moated sites are therefore located on 

the more widely available low terrace lands, where the relative scarcity of 
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water was mi tigated by the construction of mul tiple moats. 

In contrast to the surfeit of water during the rainy season, during at 

least three months of the year the Khorat Plateau receives little 

precipitation. This dry period is one of three monsoonal seasons which 

characterizes Northeast Thailand: 

(1) 

November to February 

dry or cool northeast monsoon 
little or no rain 

(2) 

Mar ch to Ma y 

hot season with variable winds 
rains may begin 

May through October 

southwest monsoon 
r a i n y 

During the dry season water lost through evaporation can easily surpass 

precipitation (Moormann 1972:5). From November to February when the monthly 

rainfall is less than an inch, the soils of the Northeast dry out to 

considerable depth s. During March to May the weather is hot an d variable. The 

rains come in June, building up until September when the flood season begins. 

The following precipitation measurements illustrate the seasonal variation in 

rainfa 11. 

35 



The Mun River Basin 
Table 2.2: Precipitation in inches and hundredths on the Khorat Plateau 

latitude x longitude January May Sept ember 

Nakhon Ratchasima 14.58n x 102.07e 0.26 6.56 9.27 

Buri Ram 15.00n x 103.08e 0.11 5.69 10.99 

Surin 14.53n x 103.2ge 0.09 6.83 1 0.58 

S i Sa Ket 15.08n x 104.22e 0.02 4.31 11.56 

Ro i Et 16.03n x 103.41e 0.08 11.70 12.76 

Udon Thani 17.26n x 102. 46e 0.32 8.78 10.39 

Khon Kaen 16.20n x 102.51e 0.24 7.28 10.78 

Source: Weinstedt, Frederick. 1972. World Climatic Data. Climatic Data Press, 
Pennsylvania, U.S.A. 

In theory, precipitation data would have been interesting to tabulate for 

the Mun basin moated mu'ang, but such localized information is unavailable. In 

addition, the information would have to span several years, for the 

significance of the rainfall pattern lies more in its variability than in its 

quantity: 

"Particularly in this area [the Northeast], partial crop 
failures may occur in years with deficient precipitation or with 
prolonged dry spells during the rainy season. Localized 
convectional thunderstorms cause precipitation variations from 
place to place (Moorman 1972:7)." 

2.2 Soils, laterite, and salt sources 

The soils of the Northeast are predominantly derived from the sandstone 

bedrock. They are generally loamy and sandy and fall within the Low-Humic 

Gleys, on semi recent and old alluvium. Gleying is the characteristic wetness 

beginning just below the surface horizon or occuring throughout the soil 
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profile (Moormann 1972:22). 

The moated mu'ang were located most frequently on Roi Et soils, one of the 

Low-Humic Gleys groups. A partial explanation of this preference may be that 

the Roi Et soils often had slightly more water in suspension than surrounding 

areas. The Roi Et fine sandy loams may lie in slightly depressed, shallow 

valley areas, surrounded by higher slopes. During the rainy season, seepage 

into the depressed areas of Roi Et soil can noticeably augment rainfall. The 

water can also carry much needed nutrients from the upland areas (Pendleton 

1962:74) • . 

laterite: Another attraction of the Low-Humic Gleys for the inhabitants 

of the moated sites may have been laterite. The Low-Humic Gleys typically have 

a subsoil horizon of a finer more clayey texture than the surface layer. On 

older terrace sediments, the subsoils tend to be quite weathered, with 

kaolinite as their dominant clay mineral. In addition, laterite is frequently 

found in the subsoil and on the surface, either in concretions or larger sheets 

(ibid.22). 

Lateritic deposits are often found near to water. The laterite, soft when 

first exposed is easily shaped into blocks which harden on contact with air. 

Laterite is one of the characteristic building materials of the temples of the 

Khorat Khmer. The rectangular basins or barays are popularly held to be the 

quarries from which the laterite was dug (Belhomme 1918:21). 

The sandy texture of the surface layer of the Low-Humic Gleys allows the 

downward movement of the clay and finer silt particles, and the formation of 

the characteristic denser subsoil. Iron particles not carried away by the 

repeated water leaching are precipitated into discrete spheres, or in some 

cases, laterite horizons (Pendleton 1943:21). Unless it occurs in a horizon 

near the surface, laterite does not affect the agricultural value of the soil. 

Exploitation of lateritic iron ore may have been a significant factor in the 
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development of the technique of moating and the location of the moated sites 

(see Chs.5 & 6). 

Salt sources: One of the major agricultural limitations of the Low Humic 

Gley soils in the Northeast is potential or actual salinity. Saline patches 

often occur along the edges of flat flood-prone stream valleys (Pendleton 

1962:256). In a year of low rainfall the salt is not greatly diluted, and may 

produce salt spots in the paddy land (Moormann 1972:47). The salt content of 

the soil can also affect upland crops grown during the dry season on irrigated 

land. Irrigation keeps the soil moist during the times of greatest 

evapotranspiration. Salt accumulates on the soil surface to the detriment of 

the upland crops, and can also affect the rice crop planted during the next 

rainy season (ibid.48). 

Despite its detrimental agricultural potential, the saline content of the 

soil can be attractive to man. Rice, the mainstay of the Northeast diet both 

today and in the past, is low in sodium. Salt has long been produced in the 

region (van Liere 1982:112). Limited excavations at three sites in Roi Et 

p~ovince on the Khorat Plateau yielded an abundance of coarse pottery which 

appears to support localized salt product from the beginning of the first 

millennium AD (Higham 1977:135). 

The salt-making process begins when the ground water level rises during 

flooding. The salt in solution is brought to the surface. During the dry 

season, the salt crystallizes on the ground as a white effloresence. This is 

scraped off in crusts with as little of the reddish soil as possible and put in 

troughs made from tree trunks. The salt crusts are flooded with fresh water 

until the brine seeps through the trunks and into jars set below • . The brine is 

then evaporated in shallow pans set over a fire. Because of the iron content in 

the soil, the salt has a reddish colour. The quantity produced today is unknown 
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but is estimated to be sizeable as relatively little sea salt is brought by 

rail from Bangkok to the Northeast (Pendleton 1962:256). 

2.3 Agriculture in the Mun basin: rice 

In a survey of the principal crops in Nakhon Ratchasima, Buri Ram, Surin, 

and Si Sa Ket for the year 1938- 9, rice was grown on 99.25% of the cropped 

land (Pendleton 1943:26). All the sites in the present work are located in the 

midst of, or adjacent to, rice producing land. 

If the pattern of rice CUltivation and occupational land use had been 

subtantially altered over time, then the moated sites would have been 

obliterated long ago. Their survival into this century indicates that the land 

surrounding the moated mounds has been used for rice for at least two thousand 

years. Today the sites are rapidly being destroyed through agricultural 

intensification (see Ch.4). Their rapid disappearance in the past forty years 

illustrates their vulnerability to an alteration in landuse. 

Although extensive areas are used for rice cultivation, fragmentation of 

land holdings reflects a great awareness of the local environmental 

peculiarities. Data collected in a survey of the Lam Pao drainage basin in 

Kalasin province in Northeast Thailand illustrates land fragmentation: 

" This farmer had come to own three plots. One of these was 
on the edge of the village and on this he grew the favoured 
subsistence glutinous rice variety, niaw sanpatong. The 
other two were further down on the flood plain, although 
one, adjacent to a water course, was rather more liable to 
extreme flood than the other. On the latter he grew the 
taller growing glutinous rice, kamphai-,taichung, mainly as a 
means of accumulating a substantial subsistence store in a 
good year, but also with a view to sale. It should be noted 
that the village has particularly large rice-barns capable 
of storing at least two years subsistence supply. The third 
plot was regarded as particularly unreliable. On this he 
grew only broadcast non-glutinous rice which he would sell 
if he was lucky" (ibid.56). 
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This present-day practice exemplifies an ability to maximize the potential 

of the terrain. It is argued in Chapters 5 and 6 of this work that a similar 

sensi tivi ty was an ilTllortant catalyst in the development of the moated form. 

2.3.1 Land capability classification for rice 

The Department of Land Development (Ministry of Agriculture and 

Cooperatives, Kingdom of Thailand) have classified the soils of Thailand 

according to their capability for upland crops and for paddy (wetland) rice. 

The land capability classification for rice was tabulated for all the site 

locations in the present study (see Appendix II). The five groupings and their 

limitations for rice cultivation are given below. 

Table 2.3. land suitability for paddy (wetland) rice 

Group I: soils very well suited for paddy land, having no significant 
limitations for rice production 

Group II: soils well suited for paddy land with slight limitations 

Group III: soils moderately sui ted for paddy land wi th moderate 
limitations 

Group IV: soils poorly suited for paddy land with severe limitations 

Group V: soils generally not suited for paddy land 

limi tations: 

e: erosion; erosion hazard or past erosion damage 

s: soil limitation in root zonej shallowness, unfavourable texture, 
stoniness or low fertility difficult to correct 

m: lack of moisture for plant growth; insufficent rainfall 

t: unfavourable topography; relative position or relief (micro or macro) 
1 imi ts use for crops and paddy in particular 
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f: flooding; flash floods or prolonged deep flooding 

d: impeded drainage; excess water from high water table, slow 
permeability or slow surface drainage or all three 

x: salinity or alkalinity 

a: soil acidity 

Source: land capability classification maps, Department of land Development, 
Kingdom of Thailand 

Within the four changwats of this survey (Nakhon Ratchasima, Buri Ram, 

Surin and Si Sa Ket), slightly over half the land area is classified as 

unsuitable for rice (Group V). The second most frequent classification is 

Group III: about 35 percent of the land area is moderately suitable for rice 

cultivation. In the table below, the percentage of each soil suitability 

group per changwat is contrasted to the number of moated sites from this study 

which fall into each group. 

Table 2.~ Soil suitablility for wet rice cultivation 

Nakhon Ratchasila Buri Ram Surin Si Sa Kat 

! changwat [% sites] 

I 0.39 [ 9 ] 0 0 0 0 O · [ o ] 

II 9.50 23 2.93 [ 3 ] 2.5~ 0 2.56 [ 0 ] 

III 19.29 44 34.3~ [ 68 ] 42.55 [ 85 ] 41.85 [ 96] 

IV 1.86 4 11.75 [ 12 ] 10.70 [ 5 4.77 [ 0 

V 68.22 19 46.67 [ 17 ] ~~.20 [ 9 ] 50.63 [ 4 

Source: land Capability Classification Maps, Department of Land Development, 
Kingdom of Thailand 
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It can be seen from this table that apart from Nakhon Ratchasima, there is 

no Group I land. Where Group II land occurs, so do sites in Nakhon Ratchasima 

and Buri Ram. The percentage of sites on Group III land is approximately 

double the percentage of Group III land available in the changwat. While not 

theoretically as good as Group I land for rice, Group III areas are generally 

on terrace land and less prone to flood. The average percentage of sites 

located on Group V soils is 12%, which is surprising until one notes that 52 % 

of the land is Group V. 

It must also be remembered that the moated mu'ang were habitation sites. 

The location of the site does not indicate the rice potential of the 

surroundlng land. As explained above, land holdings are often fragmented to 

best use each type of available land and beUer the chances of a successful 

crop. Thus, similar to the forest uplands in the case of the Northern Thai 

mu'ang fai, the areas unsuited for rice provided living space. 

The question must be raised as to how relevant the land suitability 

classifications are in the locational analysis of archaeological sites which 

existed many hundreds of years ago. About one hundred years ago, in the reign 

of King Mongkut, the vegetative cover of the Khorat Plateau is known to have 

been much greater than today. 

"In the reign of King Rama IV, Khorat still remained very 
important because the area then was abounded in animal and plant 
products in the thick forests ubiquitously present at that time in 
the area. These products were ' in great demand not only 
domestically but also from foreign countries" (Surat Warangrat 
1984) • 

Increases in population, cultivation, and trade on the Khorat Plateau have 

stripped the forest cover which was an essential element of the natural 

ecosystem of the Northeast. 

"Wi thout human interference, the forest canopy provides 
insulation against the sun and rain. A relatively stable 
environment at ground level promotes equilibrium in plant and 
animal communities, and protects soils from leaching, excessive 
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aridity and erosion. The mediating effect 
reduces open water evaporation and maintains 
water table to feed permanent streams" 
Wiriyaromp 1980:57). 

of the forest also 
a sufficiently high 
(Kijngam, Higham, 

Forest clearance to create permanent rice fields has bared the soils to 

the monsoon rains, silted the streams, and altered the natural water cycle in 

the area. Streams which were formerly perennial are dry for most of the dry 

season (ibid.58). Many of the feeder streams diverted into the moated mu'ang, 

which were visible on the 1945-7 Williams-Hunt photographs, are now dry. 

Examination of mid-1970's topographical maps gives further evidence of the 

accelerating alteration of the natural . ecosystem, as in addition to the 

disappearance of many streams visible in the 1940's, vast areas of the forest 

which covered the Plateau is now gone. 

Despite such changes, although the soil may be greatly eroded and leached 

today, the soil material remains constant. Nonetheless, the rice classifcation 

groups reflect modern priorities. Their limitations strongly mirror the effects 

of the modern age. In the present site distribution the two most common land 

classification limitations were sand m. The s limitation indicates 

shallowness, an unfavourable texture or low fertility. The m limitation 

indicates lack of moisture, insufficent rainfall. In the case of the Northeast, 

the shallowness could well be the result of centuries of erosion. The lack of 

forest canopy and ground vegetation prevent retention of the meagre rainfall, 

suggesting the _ limitation. 

As shown by the description above ·of the Plateau in King Mongkut's time, 

even a hundred years ago, neither of these conditions may have been present. 

Thus, although of interest, land classifications must be approached with 

caution. 
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2.4 Su.mary 

The moated ~ of the present work are located in the middle and upper 

Mun River basin Cc.14.30-15.30 n x 101.45-104.30 e). The four changwats in this 

area (Nakhon Ratchasima, Buri Ram, Surin, Si Sa Ket ) form a falling west to 

east progression across the generally uniform topography of the Mun basin. The 

changing character of the Mun River from its lower to upper reaches has 

influenced the amount of floodplain terrain available for agriculture, and the 

creation of tributaries. The distribution of moated sites mirrors these 

differences: more are located in the middle and upper Mun basin, where both 

floodplain and tributaries are more abundant than in the lower basin. 

The majority of moated sites are found on the low terraces. The Low Humic 

Gley soil group predominates on the low terraces. Lateritic concretions and 

salinity are typically present. Both resources may have attracted the builders 

of the moated sites. 

Rice is the main crop of the Mun basin. Present day rice holdings in 

Northeast Thailand are often fragmented in response to local conditions. The 

preservation of moated sites indicates a longterm continuity of this landuse 

pattern characterized by settlement mounds surrounded by rice fields. The 

greatest concentration of moated sites is located on Group III soils which are 

moderately suited for rice cultivation. However, the moated mu'ang were 

habitation sites, so the location of the site does not indicate the rice 

potential of the surrounding land. 
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3. Introduction 

Seven previous studies relating to the moated sites in the Mun River basin 

are reviewed in this chapter: early surveys (Aymonier, lajonquiere, 

Seidenfaden), Williams-Hunt, Quaritch Wales, the Thai Fine Arts Department and 

Bangkok National Museum, Bernard Groslier, current prehistorians (Bayard, 

Higham, Welch), and inventory projects (Srisakra Vallibhotama and Tiva 

Supajanya). Rather than dividing the chapter by author, I have separated it 

into five subject headings: 

3.1 Introduction 
3.2 location, scope and shape of sites in previous stuides 
3.3 Surface finds and excavations 
3.4 Conclusions 
3.5 Summary 

Each of the seven previous studies is discussed under each of these 

headings. The authors whose work is discussed in this chapter are also ' cited 

elsewhere in this volume. There are two reasons for their inclusion here. 

First, as a body, they form a history of work pertaining to the Mun basin 

moated sites. Secondly, I use findings from previous studies to support the 

time sequence for the moated sites which propose in Chapter 5. A summary of 

my moated site time sequence is given below so my references in this chapter to 

Phases 1,2,3 and 4, will be understood. 

The assigning of provisional dates to the moated sites has been a by-

product rather than the aim of my locational analysis and classification. 

However, in order to relate my conclusions to other work, it was necessary to 

link the developmental types which emerged from my classification in Chapter 5 
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to a temporal framework. A year-based chronology needs an artefactual database, 

and artefacts need excavating. Since moated site excavations in the Mun basin 

have been infrequent and of a small scale, r have pieced together my time 

sequence from a variety of previous studies. The sources of the provisional 

dates introduced in the following paragraph, are further described in Chapter 

5. 

Phase 1 (c.1000 BC- 500 BC) includes the beginnings of encirclement of 

habitation mounds with moats and earthworks, particularly on the floodplain. 

During Phase 2 (c.500 BC- 500 AD), I suggest that the Mun basin moated form 

developed as it moved from floodplain to terrace areas. On the terrace soils 

which were favoured as locations, laterite is ubiquitous, and it is possible 

that it was used as a source of ore in early local iron production. During 

Phase 3 (c.500 AD-1000 AD) the moated form reached its apex, with the 

construction of fully moated complex sites on terrace locations. Period 4 

(c.600-1300 AD), that of the Khorat Khmer, partially overlaps the era of the 

most complex moated sites. 

With the chronological periods defined, let me introduce the previous 

works included in this chapter and make mention of where they have been used in 

my time sequence. 

3.1. Introduction to previous work 

(1) Early surveys: Aymonier, Lajonquiere, Seidenfaden 

In 1898, thiry-eight years after French naturalist Henri Mouhot "discovered" 

the ancient city of Angkor, 
, 

the Ecole Fran~aise d'Extr~me Orient (EFEO) was 

founded in Saigon by Barth, Breal and Bergaigne. Paul Doumer soon transferred 

EFEO to Hanoi (Groslier 1966:157) where it remained until 1965, when political 
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problems forced its removal to Paris. 
; 

Before founding of the Ecole Fran~aise, Barth and 

Bergaigne published a number of Sanskrit inscriptions of Cambodia and Champa 

(Barth 1885, Bergaigne 1893). In 1907 Thailand ceded to France the provinces 

of Siemreap and Battambang, which contained Angkor and the principal Khmer 

monuments. The Angkor Conservancy was established at that time under Jean 

Commaille (Groslier 1966:174). Exhaustive french work during the first half of 

the twentieth century concentrated on the epigraphy and preservation of the 

Khmer monuments. No excavation was conducted at Angkor until 1953 (ibid.175). 

from the time of the earliest publications on Angkor, the french were 

aware that the style of monuments found at Angkor spread north into Thailand. 

Etienne Aymonier, Directeur 
; . 

de l'Ecole Colonlale, published a three volume 

inventory of Khmer monuments and inscriptions which included the Mun River 

basin (1900, 1901, 1904). E. Lunet de Lajonquiere, Chef de Bataillon 

diInfanterie Coloniale also published a survey and map, both of which described 

monuments in the Mun basin (1902, 1907, 1911). In 1922, Erik Seidenfaden, the 

Danish Commandant E.S. de la Gendamerie Siamoise, published careful check of 

Lajonquierels observations and added a number of his own. 

Lajonquiere and the other early ground surveys are included in this 

chapter because they were the first attempts at inventorying the ancient sites 

in the Mun basin. I used Lajonquiere's map of Khmer remains on the Khorat 

Plateau to help locate some of the rectangular sites listed in Appendix II. 

(2) Willia.s-Hunt: pioneering use of aerial photographs 

Over twenty-five years elapsed before publication of the next comprehensive 
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look at the Mun basin: Peter Williams-Hunt's survey of archaeological sites 

(1949, 1950). The second article called attention to a widespread but distinct 

group of archaeological sites surrounded by earthworks (see Appendix I). 

In 1931 J.Y. Cla~ys, 
, . 

member of the Ecole Fran~alse and Inspecteur du 

Se rvice Archeologique de l' Indochine, had published a su rvey of the archaeology 

of Thailand (Cla~ys 1931). He included the Menam valley, Laos Occidental 

(Northern Thailand), and the Malay penninsula, but not the Northeast. Also in 

1931, Paris used aerial photographs to detect ancient canals in southern 

Cambodia (Paris 1931). Louis Malleret also made extensive use of aerial 

photography in his surveys of the Transbassac. He identified numerous circular 

earthworks some of which superficially resemble the irregular sites of 

Northeast Thailand (Malleret 1959). 

However, Williams-Hunt's 1950 article was the first survey of the 

Northeast since the ground surveys of Seidenfaden (1922), the first 

d~stribution study of the Plateau based on aerial photographs, and the first to 

identify the Mun basin moated sites as a group (see Figure 3.1 for Williams-

Hunt's map). It is for these reasons that he is included in this chapter. 

(3) Ouartich Wales 

Williams-Hunt had discussed his 1950 article wi th Ouaritch Wales (Wales 

1957:42). Wales also examined Williams-Hunt's air photographic library, then 

in storage at the Pitt Rivers Museum in Oxford (see Appendix I). Seven years 

later Wales . published an account of preliminary excavations at several sites 

identified from the Williams-Hunt photographs (Wales 1957). Publications in 

1965 and 1969 also referred to Williams-Hunt's site distribution (Wales 

1965,1969). 
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I have used Wales' discovery of iron in the basal level of Mu'ang Phet 

(1957) as evidence of my Phase 2. The whiteware he found in the upper layers 

of Mu'ang Phet may prove characteristic of Phase 3. Finally, his conclusion that 

the moated sites were part of Chu-chiang (1957) corroborates my Phase 3 dates. 

-

Figure 3.1 Distribution map of Williams-Hunt 
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"metropoli i ". Map adapted from (Wales 1957). 
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(4a) Thai Fine Arts Department (FAD) & Bangkok National Museum 

The two ground surveys of Northeast Thailand published by the FAD updated 

the early French inventories (Fine Arts Department 1959, 1960-1). I used them 

to help locate so me of the rectangular sites listed in Appendix II. 

(4b) In a Bangkok National Museu. pamphlet for an exhibition of bronzes 

from Buri Ram, four different authors describe aspects of several bronzes 

found at Ban Fai (see Appendix II, moated site no.21-28i.ND48-5)(National 

Museum 1973). The bronze sculptures were found in a compound at Ban Fai (shown 

in Figure 3.2 and 3.3). Also on display was the head from a colossal bronze 

image found in a deserted chedi at Ban lanot, Nakhon Ratchasima. The figure, a 

Maitreya Bodhisattva would have measured about 310 em. when whole. 

Figure 3.2 Buddha, National Museum Bangkok 

bronze, total height 110 em; found at Ban Mu'ang Fai, Buri Ram 

50 



Previous Studies Relating to the Mun Basin Moated Sites 

Figure 3.3 Bodhisattva & Maitreya, National Museum Bangkok 

Bodhisattva: bronze, total 
height 137cm; found at Ban 
Mu'ang fai, Buri Ram; 
photograph from (National 
Museu. 1973) 

Maitreya 
bronze, total height \7 em 
found at Ban Mu'ang fai, Buri Rami 
photograph from (National Museu. 1973) 
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Each author discusses the bronzes, and epigraphy relating to a kingdom 

called Sri Chanasa (7-10th century AD), possibly located in the areas where the 

bronzes were found (National Museum 1973). The meagre inscriptional evidence 

for Sri Chanasa is as follows (ibid.75-6): 

~ Ika Face A: 7th century AD Sanskrit inscription found near Mu'ang 

Sema, Nakhon Ratchasima, commemorating donations made to a Buddhist community 

by the ruler of Sri Chanasa (Coedes 1965:B3). 

Hin Khon: Two Bth century AD Sanskrit and Khmer (with Mon influence) 

inscriptions found 35 mi. south of Khorat, commemorating benefactions to the 

Buddhist religion (ibid.73). 

!£ Ika Face !: 898 AD Sanskrit and Khmer Sivaite inscription, 

commemorating the founding of a linga on an abandoned domain outside Cambodia 

(~.83-5). 

Ayudhaya: 937 AD Sanskrit and Khmer Sivaite inscription found on 

Ayudhaya but not thought to originate there), giving an incomplete list of the 

rulers of Sri Chanasa (Coed~s.1944:73-6). 

The evidence of Sri Chanasa presented in the Bangkok Museum pamphlet is 

used in support of my Phase 3, as the bronzes it describes which were found at 

Ban Fai [21-2Bi.ND4B-5], date stylistically to the second half of the first 

millenium AD (Bangkok National Museum 1973). 

(5) Bernard P. Groslier 

Groslier's only major published work on the Mun basin is a methodological 

proposal for investigating the homogenity and expansion of the Khmer 

civilization (19BO 33-4). After considering several possible survey zones, he 

chose the ancient Khmer provinces to the north of Angkor, above the Dangrek 

Mountains (the Khorat Plateau) (ibid.35). 

Groslier's work provides an expansionary chronology of the Khmer in the 
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Mun basin which supports my Phase 4. 

(6) Current prehistorians: Bayard, Higham and Welch 

David Welch's Phimai work falls within the upper Mun basin. That of Donn 

Bayard and Charles Higham does not. Nonetheless, excavations, chronologies and 

models undertaken or proposed by each author are relevant to the present study 

of the Mun basin. 

Bayard's phase chronology (1984), although I dispute his terms, calls 

attention to the need to develop different chronologies for regions within the 

Northeast. The excavations at Ban Chiang Hian under the supervision of Higham 

(Higham & Kijngam 1984), and the allied evidence which he presents for a period 

of change which includes the beginnings of local iron production, are cited in 

support of my Phase 2. Welch's preliminary excavation of Ban Tamyae [20-

29i.ND48-1] yielded a carbon-14 date near the beginning of the first millennium 

BC (Welch 1983) which I use in support of my Phase 1. 

(7)Inventory projects of Srisakra Vallibhotama and Tiva Supajanya 

In 1972, Tiva Supajanya and Srisakra Vallibhotama called attention to the 

300+ ancient sites along the Mun and Chi Rivers which endangered by destruction 

due to modern economic programmes in the Northeast (Tiva Supajanya & Srisakra 

Vallibhotama 1972). They adv~cated a full study of map location and 

distribution of the moated sites, calling them "an index of the development of 

urban areas and centres in the past" (1972:362). They compared regional 

varieties of moated shapes and showed that examples in the Centre, South and 

North of Thailand total less than one third of those in the Northeast 

(1972:362). The rapid destruction of many of the earthworks in the Northeast is 

pointed out, and the preparation of an inventory of ancient sites is proposed 

(1972:371). 
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liva Supajanya and Srisakra Vallibhotama have each made good their 

proposals, and have directed the preparation of inventories. The most relevant 

of Srisakra's surveys to the present work is a survey in the Lower Mun-Chi 

Basin, carried out at the beginning of 1981 by Srisakra Vallibhotama (team 

leader), Put Veeraprasert, Pornchai Suchitta and 'N.J. van Liere (Pornchai 

Suchitta 1983: 3). Further work on the Mun basin by Srisakra was not available 

at the time of this writing. 

Srisakra found iron slag at over 30 of the ancient settlements surveyed in 

the Mun and Chi basins (Pornchai Suchitta 1983b) and has suggested that moated 

settlements may be related to iron smelting (Srisakra Vallibhotama 1984:125). 

Thus aside from its background interest, Srisakra's work is cited in support of 

my Phase 2. 

Tiva Supajanya and Pongsri Vanasin have assembled country-wide inventory 

of ancient settlements based on aerial photographs (liva Supajanya 1982). As a 

geologist, liva approaches ancient settlements in relation to natural landforms 

and water resources. This has helped him, for example, to analyze the 

geographical correlation to the distribution of ancient cities on the former 

shoreline in the central plain of Thailand (Tiva Supajanya & Pongsri Vanasin 

1981). 

Tiva Supajanya has organised his Thailand-wide aerial inventory by the 

primary administrative division of changwats (Appendix II has been similarly 

arranged in part to facilitate comparison with liva Supajanya). liva's 

inventory was used to help locate some of the sites listed in Appendix II. 
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3.2. Location, scope and shape of sites in previous studies 

3.2.1. Location 

In this section the regions included in previous studies of moated sites 

are reviewed. 

(1) The ground surveys of Aymonier, Lajonqui&re and Seidenfaden all 

include the Mun River basin (c. 14-16.00n x 101-105.00e). 

(2) Williams-Hunt's aerial survey covered all of the Khorat Plateau, which 

he defines as 14-19n x 101-106.00e (see Figure 3.1). 

(3) Wales was interested in the whole Khorat Plateau. He noted that the 

"circular sites co-incide with the concentrations of present-day population 

along the Mun River and its little tributaries, to a less extent along its 

great northern branch the Nam Si" (Wales 1957). 

(4a) Six changwats were included in the two rAD surveys, with Khmer or 

earlier remains distributed as follows: 

Table 3.1: rine Arts Depart.ent survey by Changwat 

1959 1960-1 Total 

Chaiyaphum 4 0 4 
Nakhon Ratchasima 14 0 14 
Buri Ram 9 6 15 
Sur in 0 18 18 
Si Saket 0 4 4 
Ro i Et 0 6 6 

27 34 61 
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(4b) The three areas where the Bangkok Museu. exhibition bronzes were 

found were Ban Lawea, Prakon Chai, Buri Ram 
Ban Fai, Lam Plai Mat, Buri Ram 
Ban Tanot, Non Sung, Nakhon Ratchasima 

(5) As mentioned previously, the 1980 article by Groslier is considered 

here because it deals with the Mun basin. In the course of the article, 

Groslier decides against a Northeast-Angkor comparison, in part because studies 

at Angkor needed to progress beyond iconographic analysis, before focussing on 

the Northeast. As an alternative, he considers 75 circular villes rondes which 

came to his attention during his survey of Khmer sites (1980: 45). 

(6a) Bayard's emphasis (1977, 1984a, 1985) has been on the non-moated site 

of Non Nok Tha, Khon Kaen, in the region of the Upper Chi. In 1963, Non Nok Tha 

was identified in the course of a survey of Chi Valley archaeological sites 

threatened by dam construction. The survey was undertaken by the Fine Arts 

Department and the University of Hawaii, and directed by W.G. Solheim (Solheim 

1968). Non Nok Tha, initially excavated the following year, was the first major 

prehistoric excavation in Northeast Thailand. 

The present work focusses on moated sites located only on the southern 

half of the Plateau, in the Mun River basin. Prehistoric sites are found all 

over the Northeast, however, and the majority lack moats. To set the present 

analysis of moated sites in the context of work on non-moated settlements, I 

have summarized the chronology and findings of previous excavations and 

surveys of non-moated sites below. My review gives examples of the type of 

artefacts and range of dates which are characteriitic of non-moatedsettlement 

during the prehistoric era on the Khorat Plateau. 

The naturally moated site of Ban Prasat, Nakhon Ratchasima, was excavated 

by the Thai fine Arts Department in 1983-4, but Mehta Wichakana's ceramic 
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analysis was not available to me at the time of this writing. Welch's 

preliminary excavation at the moated site of Ban Tamyae (1984) is described 

separately in this chapter. 

As my review is not comprehensive, the reader is referred to the following 

sources for more detail: Bayard 1977: 60,Higham & Kijngam 1984: 6-11, Solheim 

and Ayres 1979: 63-77, White: 1982. In addition, the non-moated site of Ban Na 

Di in the Upper Songkhram basin, is discussed elsewhere in this chapter in 

conjunction with the moated site of Ban Chiang Hian in the Middle Chi basin 

(Chantaratiyakarn 1984, Higham and Kijngam 1984). The locations of the 

excavations and surveys are shown below on Map 4. 

Map 2 

Excavations and Surveys of non-.oated sites in Northeast Thailand 

note: numbers are repeated on map if several widely spread 
sites are listed under that number in the summary following 
thi s map 

(1) Lam PIa Plerng 
(2) Non Nok Tha 
(3) Phimai (Ban Suai) 
(4) Phimai co~ound 
(5) Phu Wiangl Roi Et survey 
(6) Ban Om Kaeol Ban That 
(7) Ban Chiang excavation & survey 
(8) Ban Sa Baeng 
(9) Phimai (Ban Suai) 

(10) Non Chai 
(11) Piedmont Zone survey 
(12) Nakhon Ratchasima (Khorat) 
(13) Ban Waeng 
(14) Ban Na Di 
(15) Ban Prasat 

( 
I 
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SUMMARY OF EXCAVATIONS AND SURVEYS or NON-MOATED SITES IN NORTHEAST THAILAND 

DATE: 
EXCAVATORS: 

PROVINCE: 

REFERENtES: 

DATE: 
EXCAVATORS: 
PROVINCE: 

(1) 

LAM PLA PLERNG EXCAVATION 

1963 
Fine Arts Department and University of Hawaii Mekong Valley 
Salvage Project 
Nakhon Ratchasima 

FEATURES 

rock shelters, stone tools 
mollusc shells, animal bones 

iron blades 
chaff and sand tempered wares 

Solheim and Gorman 1966, Solheim 1967 

(2) 

NON NOK THA EXCAVATION 

1964/ 1966/ 1968/ 1979 
Fine Arts Department & U. of Hawaii 
Khon Kaen 

CHRONOLOGY: 

EARLY PERIOD (Phu Wiang) 3000-2600 BC 
domestic cattle, pig and dog 
consumption of rice 
hunting deer and wild cattle 
bronze claimed to appear near end of period 

MIDDLE PERIOD (Non Nok Tha) 2600- between 500 BC-200 AD 
increase in bronze technology but no iron 
continuity of site use as cemetery 
evidence of ranking in burial goods 

PERIOD OF ABANDONMENT DURING 500-0 BC 
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LATE PERIOD (Don Sawan) c.1000 AD- present 
site reoccupied 
iron tools but little bronze 
cremation of dead, reuse of some Middle Period 
ceramics as ur ns 

REfERENCES: Solheim 1968; Bayard 1970, 1971, 1976, 1977, 1984a,b; 

OAT [: 
EXCAVATORS: 
PROVINCE: 

Higham & Leach 1971; Higham 1972, 1975, 1977 

0) 

PHIMAI TEST EXCAVATION (BAN SUAI) 

1965-6 
Fine Arts Department & University of Hawaii 
Nakhon Ratchasima 

fEATURE 

Phimai black earthenware (thin, chaff tempered) 
coarse plain chaff tempered earthenware 

iron and iron slag throughout cultural deposit 

REfERENCES: Solheim 1965, Solheim & Ayres 1979; Solheim, Parker & Bayard 1966, 
Welch 1985 

OAT E: 
EXCAVATORS: 
PROVINCE: 

( 4) 

PHIMAI COMPOUND TEST EXCAVATIONS 

1969 
University of Malaya and Silpakorn University 
Nakhon Ratchasima 
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FEATURE 

strata with pottery similar to Chansen 
Central Thailand phase VI (c.9-13th century AD) 

appears to run under 11-12th century AD Khmer stone temple 

REFERENCE: Bronson 1981:709-12 

PHU WIANG/ ROI ET SURVEY 

DATE: 1969 
SURVEYOR: U. of Otago 
PROVINCES: Khan Kaen/ Roi Et 

KHON KAEN SITES TESTED (Upper Chi Valley) 

Non Nong Chik 
Don K ok 

Don Sawan 
Don Wat Koo 

ROI [T SITES TESTED (Lower Chi Valley), dates based on pottery analysis 

Bo Phan Khan (c. 0-700 AD) 
Don Taphan (c. 0-700 AD) 
Non Dua (c.500 BC-1000 AD)[moated site] 

REFERENCE: Higham 1977 

OAT E: 
EXCAVATORS: 
PROVINCE: 

(6) 

BAN OM KAEO/ BAN THAT EXCAVATION 

1972 
Silpakorn & Thammasat Universities 
Udorn Thani 

FEATURES/ SITES 

near Ban Chiang 
evidence of bronze and iron technology at both sites 

BAN (J.1 KAE 0: 
BAN THAT: 

Om Kaeo ware, i.e. incised and painted 
Om Kaeo ware in basal layer 

REFERENCES: Preecha and Pukajorn 1974, Kethutat 1976 
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OAT E: 
EXCAVATORS: 
PROVINCES: 

BAN CHIANG EXCAVATION & SITE SURVEY 

1973-7/ 1979 
Fine Arts Department & University Museum, Philadelphia 
Udorn Thani/ Khon Kaen 

SITE: Site was first examined by Vidya Intakosai in 1967, and excavated in 1972 
by Nikhom Sutiragsa and Pote Geangoon. In 1974-5 major excavations were 
conducted by the Thai Fine Arts Department and the University of Pennsylvania. 

EARLY PERIOD 

(White's 1982 
periodization) 

MIDDLE PERIOD 

LATE PERIOD 

FAUNAL REMA INS: 

CHRONOLOG Y: 

c.3600-100 Be 
socketed bronze spearhead and bracelets 
black- grey burinished and incised pottery 
cord marked pottery/ Om Kaeo ware 
two bimetallic spears 

c.1000-300 BC 
i ron artefacts 
incised and painted carinated pots 
carinated and carobel pots with thick red rims 

c.300 BC- 200 AD 
red on buff painted pottery 
red pots painted with red designs/ red burnished pots 

domestic cattle, pigs, chickens, dogs 
hunted large mammals, perhaps trapped smaller species 
aquatic: shellfish, turtles, fish, and frogs 
water buffalo: appeared contemporary with iron,perhaps 

asssociated with development of wet rice 
cultivation in fixed fields 

REFERENCES: Bayard and Chareonwongsa 1983, Gorman and Charoenwongsa 1976, 
Loofs-Wissowa 1983, Sutiragsa 1979, White 1982 
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SITE SURVEY 

BAN PHAK TOP: 25 km west of Ban Chiang; test excavation 

DON KLANG: 

BAN TONG: 

90 km southwest of Ban Chiang 
lower phases: material culture similar to Non Nok Tha 
upper phase: carbon-14 dates c. 500 BC- 200 AD (period of Non Nok 

Tha abandonment 
iron and bronze artefacts, water buffalo skulls, glass beads 

5km southeast of Ban Chiang 
two burials: lower possibly similar to Ban Chiang c.2000 BC and 

upper with incised and painted pot similar to Ban 
Chiang c.1600-1200 BC 

REFERENCE: Schauffler 1976 

OAT E: 
EXCAVATORS: 
PROVINCE: 

(8) 

BAN SA BAENG TEST EXCAVATIONS 

1976 
fine Arts Department 
Udorn Thani 

SITES 

BAN SA BAENG: 13 km NW Ban Chiang 

NON NA SANG: 2 km north of Ban Sa Baeng 
2 levels, both with: bronze and iron artefacts, clay pellets 

glass beads, clay figurines 
crucible fragments, clay anvils and ladles 

REfERENCE: Higham & Kijngam 1984 
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OAT E: 
EXCAVATOR: 
PROVINCE: 

(9) 

PHIMAI EXCAVATION (BAN SUAI) 

1977 
Fine Arts Department 
Nakhon Ratchasima 

FEATURE 

Phimai black pottery 

REFERENCE: Welch 1985 

DATE: 
EXCAVATOR: 
PROVINCE: 

DATES: 

(10) 

NON tHAI RESCUE EXCAVATION 

1977-9 
Fine Arts Department 
Khon Kaen province 

6 metres of cultural deposit dated to 300 BC-200 AD 

fEATURES 

POTTERY: dominated by red slipping and red and buff painted decoration 
METAL: bronze and iron throughout sequence 

evidence of local bronze working from clay mould fragments for 
casting bracelets and bells 

BEADS: glass beads make initial appearance in second lowest layer 

REfERENCES: Charoenwongsa and Bayard .1983, Higham and Kijgnam 1984 

OAT E: 
SURVEYORS: 
PROVINCES: 

(11) 

PIEDMONT ZONE SURVEY 

1978 
fine Arts Department and University Museum, Philadelphia 
between Amphoe Phu Kradung, Loei province and A~hoe Phu 
Kieo, Chaiyaphum province 
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PURPOSE: to test Gorman's (1977) hypothesis that piedmont zone might 
transition sites between the upland Hoabinhian and 
agricultural villages like Ban Chiang 

RESULTS: 45 sites surveyed and 3 test excavations 

NON NONG KHAW WONG: bronze in lower layers but no iron (c. 400-0 BC) 

BAN I LOET: bronze and iron/ glass beads 

BAN PUAN PHU: glass beads, iron axe 

contain 
lowland 

CONCLUSION: Penny (1982) piedmont zone occupied late prehistoric (c. 500-0 Be) 

REFERENCES : Gorman 1977, Penny 1982, 1984 

DATE: 
EXCAVATOR: 
PROVINCE: 

12) 

NAKHON RATCHASIMA (KHORAT) 

1979 
Fine Arts Department (Prayoonsak Chimchang) 
Nakhon Ratchasima 

FEATURES 

Phimai blackware in burials 30-5Ocm below surface 
red slipped and red on buff wares 130-150cm below surface 

painted ware not similar to Ban Chiang or Non Chai vessels 

REFERENCE: Welch 1985 

DATE: 
EXCAVATORS: 
PROVINCE: 

BAN WAENG TEST EXCAVATION 

1980 
Fine Arts Department 
Sakon Nakhon 

64 



Previous Studies Relating to the Mun Basin Moated Sites 

POTTERY: 
METAL: 

REFERENCE: 

DA TE S: 
EXCAVATORS: 
PROVINCE: 

FEATURES 

clay rollers similar to Ban Chiang 
iron and bronze in lowest burials 
iron fragments similar to Ban Chiang 

Daeng-iet 1980 

(14) 

BAN NA 01 

1980-81 
Fine Arts Department and U. of Otago 
Udorn Thani, southwest of Ban Chiang 

CHRONOLOGY 

LAYER 8 1500-900 BC occupation but no burials/ postholes 
b r onz e 

LAYER 7 900-500 BC 

LAYER 6 500-100 BC 

L AYE R 5 100 BC-200 AD 

LAYER 4-3 200 AD-

local bronze, iron almost absent 
area used as cemetery 
cemetery use continues, then abandoned 
shell ornaments 

no longer cemetery but bronze casting use of area 
iron slag and increase in iron artefacts 
glass beads 
pottery sees break in rim form and fabric 
iron, graves, child burials in urns 

REFERENCES: Higham 1984, Higham & Kijngam 1984, Kijngam 1984, Vincent 1984, 
Wichakana 1984, Wiriyaromp 1983 
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DATE: 
EXCAVATOR: 
PROVINCE: 

(15) 

BAN PRASAT 

1983-4 
Silpakorn University 
Nakhon Ratchasima 

fEATURES 

red slipped and painted jars asscoiated with burials 
burials underlie Phimai blackware 

REfERENCES: Pornchai Suchitta 1984, Welch 1985 

Several points may be made about the moated mu'ang from previous 

excavations and surveys on prehistoric non-moated sites in Northeast Thailand. 

first, as mentioned above, there has been little work done in the Mun River 

basin. Secondly, the 1000 BC date proposed in this volume for the beginnings 

of moating in the Mun basin is well within the framework of verified dates for 

the expansion of early iron age settlements in Northeast Thailand. A third 

point is the recurrent use of the appearance of iron as a developmental 

indicator in excavational chronologies. Thus my advocacy of the wide ranging 

implications of the inception of localized iron production is supported by the 

emerging prehistoric sequence. finally, the lack of dates proposed for the 

first millennium AD illustrates the need to relate the prehistoric and 

protohistoric periods on the Khorat Plateau. 
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(6b) Each of Higham's models of prehistoric Northeast Thailand (Kijngam, 

Higham & Wiriyaromp 1980; Higham 1972, 1977,1984a, 1984b; Higham & Kijngam 

1982, 1984; Higham, Kijngam & Manly 1982) incorporates material from either his 

own or other surveys and excavations. The survey most pertinent to the Mun 

basin was undertaken in the middle Chi River basin (Changwat Maha Sarakham) 

(Kijngam, Higham & Wiriyaromp 1980; Higham & Kijngam 1984; Higham, Kijngam, 

Manly 1982). The moated site of Ban Chiang Hian was excavated in this area 

(Payom Chantaratiyakarn 1983, 1984a,b; Higham & Kijngam 1984) (see figure 3.4). 

'f' )' 

figure 3.4 The Chi Valley (Higham) 
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The Chi Valley, ' located to the north of the Mun River 
basin. The moated site of Ban Chiang Hian is site 
number (1). The excavation of this site is discussed in 
the text. The lap is from (Higham 1 Kijng81 1984). 
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(6c) Welch identified a total of 334 mound sites in an area stretching 

15km east and west and 5km north and south of Phimai region (1984:131) (see 

figure 3.5 and 3.6). Following a 1979-80 field survey, test excavations were 

carried out at the moated site of Ban Tamyae (see Appendix II: site [20-

39i.ND48-1] and at Non Ban Kham (1984: 131). 

Figure 3.5 Phimai study area (Welch) 
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Welch's study area lap shows the Phiami region to be 
predominantly alluvial floodplain. The lap was adapted 
from (Welch 1984). 
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figure 3.6 Phi .. i settlement pattern (Welch) 
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(7a) Srisakra's lower Mun~Chi survey included part or all of the provinces 

of Maha Sarakham, Buri Ram, Si Saket, Surin, Roi rt, Vasothon, and Ubon 

Ratchathani (15.05-15.40n x 103.00-105.30e). This area is shown on Map 3, in 

comparison with study areas of Higham, Welch and the present work. 
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MAP 3 
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(7b) Tiva's survey identifies traces of ancient settle.ents visible on 

aerial photographs over all of Thailand. Man lade features noted include: 
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irrigation canals, water resevoirs, large ponds or barays, and "round or square 

patterns encircling around an area with diameter varying from 500 metres to 3 

kilometres ••• concluded to be moats and ra~arts of ancient settlements" (Tiva 

Supajanya 1982: 1). 

Tiva's maps of the four changwats included in the present study are 

reproduced in Figures 3.7, 3.8, 3.9, 3.10). 

Figure 3.7 Ancient settlements in Changwat Nakhon Ratchasima (Tiva) 

a 
'" .:. .. 

t04. d 

key 

province boundary 
major roads 

++++++ railroad 

i 
(' 1111111 I , 
". Lhni"\. 

I .... 
t. 

) 
I ' 

to"." 

o changwat 
o amphoe 
• ancient settlement 

Map taken from (Tiva Supajanya & Pongsri Vanasin 
1982) 

71 

J 

.Ii. 



Previous Studies Relating to the Mun Basin Moated Sites 

Figure 3.8 Ancient settlements in Changvat Buri Ram (Tiva) 
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figure 3.9 Ancient settlements in 
Changwat Surin (Tiva) 
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figure 3.10 Ancient 
settlements in Changvat 
Si Sa Ket (riva) 
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3.2.2. Scope of previous studies 

In this section the quantity of sites described in previous studies is 

reviewed. 

(1) There are 198 reported Khmer remains between 14 - 16.00n on the Khorat 

Plateau referenced to Aymonier, lajonquiere, and/or Seidenfaden (Coedes and 

Parmentier 1923). Seidenfaden's 1922 map noted about 100 temples in the Mun 

River basin (excluding the Chi basin) with 70 per cent being between the Mun on 

the north and the Dangrek Mountains to the south. rew are further west than 

Nakhon Ratchasima or farther east than Ubon Ratchathani. 

(2) Although Williams-Hunt notes 200+ sites, only 129 can be counted on 

his map, 113 of which are in the Mun basin. One of the major limitations of 

Williams-Hunt's study is its generality. His map has a very small scale 

(1:1,000,000) and there is no locational index. In his defense, he must have 

planned subsequent articles which his untimely death in 1953 prevented. Also, 

the World War II RAr maps which he used were of poor quali ty. He was aware of 

the problem, noting that the map "must be regarded as an impression of 

distribution · rather than as the outcome of a fi nal detai led su rvey" (ibid.35). 

One of the aims of the present study has been to perform that detailed survey. 

(3) Wales includes Williams-Hunt's distribution map a~ evidence of the 

great quantity of irregular sites. Seven Northeast examples and one Central 

Plain si te are described by Wales: 

(1) Ban Sai . Aw, Buri Ram 
(2) Mu'ang Rawn Thong, Nakhon Ratchasima 
(3) Mu'ang Phet, Nakhon Ratchasima (excavated) 
(4) Ban Thamen Chai, Buri Ram (excavated) 
(5) Mu'ang fa Daed, Kalasin 
(6) Mu'ang Sima, Nakhon Ratchasima 
(7) Phutthai Song, Buri Ram 
(8) Khao Ban Bon, Nakhon Sawan (excavated) 

74 



Previous Studies Relating to the Mun Basin Moated Sites 

(4a) The fAD surveys describe a total of 61 sites (see Table 3.1 above), 

or 67 if cave and later sites are included. In addition, Prasat Hin Non Ku and 

Prasat Hin Mu'ang Khaek were excavated to ground level, and a gate at Prasat 

Hin Wat Phanom Wan was repaired (1959). 

(4b) The Bangkok Museu. phamphlet is primarily art historical and does not 

consider site quantities. 

(5) Groslier's article is a methodological proposal and does not consider 

si te quanti ties. 

(6a) Bayard uses stratigraphic evidence and both technical and statistical 

analysis of a substantial body of burial pottery from the unmoated mound of Non 

Nok Tha to verify social ranking and to establish a chronology of that site 

(1984a). 

(6b) Higham surveyed 64 sites in the Middle Chi (Maha Sarakham) area (27 

prehistoric and 37 historic) (Kijngam, Higham & Wiriyaromp 1geO:39-51). He has 

excavated or been involved with work at three moated sites: Non Dua (1977; 

Higham & Kijngam 1982), Ban Don Mu'ang (Higham & Kijngam 1982) and Ban Chiang 

Hian (Kijngam, Higham & Wiriyaromp 1980; Higham & Kijngam 1982,1984; Higham, 

Kijngam & Wiriyaromp 1982; Payom Chantaratiyakarn 1983, 1984). 

Of the 64 Middle Chi sites size estimates were possible for only 15, an 

indication of the difficulties of determining area for unmoated habitation 

mounds. The only moated site, Ban Chiang Hian (38.7 hectares), was the largest, 

and was designated a major centre. The other 14 unmoated mound si tes were all 

under 5 hectares in size. A rank/size analysis of the fifteen sites showed the 

distribution to be primat e (1982b:12- 3). [A pr imate distribution is "one in 

which there is one ~ajor centre often grafted on to a distribution comprising 
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many smaller sites" (ibid.12)]. 

"The Middle Chi settlement pattern incorporates one large moated site as 

a focus for small, dependent villages" (Higham &: Kijngam 1984:719). One of 

these small unmoated villages, Ban Kho Noi, yielded artefacts in its basal 

layer similar to those found around the midpoint of the Ban Chiang Hian 

chronology (c.1300 BC-500 AD) (Payom Chantaratiyakarn in Higham &: Kijngam 1984: 

583). The differing occupational spans of sites nearby the moated Ban Chiang 

Hian serves as a caution against presuming contemporaneity based on proximity. 

The Middle Chi settlement pattern study revolves around the differentially 

large site of Ban Chiang Hian. Ban Chiang Hian is linked by size and artefact 

similarities to the large but unmoated Chi Valley site Non Chai(at least 28 

ha.). Non Chai has a short occupational span (400 BC-200AD), with iron slag 

present from its earliest period (Higham &: Kijngam 1984: 719). It is suggested 

that the moats and ramparts at Ban Chiang Hian were constructed during this 

period of apparent activity in the Chi Valley (Higham &: Kijngam 1984:725). 

Moats and earthworks encircle only a small percentage of all the 

occupation mounds on the Khorat Plateau. The present work describes the 

location and development of moated settlement in the Mun basin. In contrast, 

Higham's intention is to reconstruct the locational and cultural chronology of 

all settlement forms on the Khorat Plateau. 

(6c) Welch assesses environmental zones and soil groups for 334 sites 

(1984:133,139). He carried out a nearest neighbour test for the 228 alluvial 

plain sites, and the catchment suitability for rice cultivation was checked on 

78 of the sites (1984:135,141). 

(7a) Of 199 prehistoric and historic archaeological sites surveyed by 

Srisakra, about 35 per cent of the historic sites had one to three moats, and 

some had earth walls (Pornchai Suchitta 1983:3). Not all the ancient 
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settlements identified on aerial photographs were surveyed. A total of 970 

sites were located on aerial photographs (Srisakra Vallibhotama 1981:6): 

1. Mound areas with surrounding moats = 149 si tes 

2. High mound areas without surrounding moats = 572 sites 

3. Areas with earthworks, water course and 
paddy fi elds = 249 sites 

970 sites 

(7b) Tivals survey identified 1499 ancient sites, 1025 of which were 

included in his inventory. The total does not represent all ancient 

settlements but only those evidenced on aerial photographs. The distribution of 

sites in middle and upper Mun changwats is: 

Nakhon Ratchasima 192 si tes 38 % of total 

146 " 29 % " · ....... ......... Buri Ram 

Sur i n · ....... 85 " 17 % " ......... 
79 " 16 % " · ....... .•....... Si Saket 

502 

The changwat percentage of Tiva Supajanyals 502 settlements is roughly 

equal to the present sample identified from the Williams-Hunt Collection of 

aerial photographs: sites found in Nakhon Ratchasima and Buri Ram comprise 70-

80% of the total, with about 15% each in Surin and Si Saket. 

3.2.3. Shape of sites in previous studies 

In this section previous studies are reviewed for any discussion of site 

shape. 

(1) Lajonquiere was looking for traces of Cambodian civilization (1907:v). 

In its simplest form, he sought Khmer-built temples consisting of a single 
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sanctuary surrounded by a square or rectangular basi n/moat (Boisselier 

1966:53). As a rule the temple facade was facing east, a principl e Lajonquiere 

found moderately well observed even in the less developed temples 

(ibid.1907:xx). 

As Lajonq~iere was searching for rectangular Khmer remains, sites whose 

shape did not conform to the rules presented difficulties. tor example, at 

Mu'ang Ratchasima Kao (Mu'ang Serna), Lajonquiere was looking for rectangular 

boundaries to a site which aerial photography later showed to be very irregular 

in shape. Lajonquiere's groLnd interpretation is contrasted to its actual shape 

as revealed on aerial photographs. 

Table 3.2. The plan of Mu'ang Serna on the ground and from the air 

Lajonquiere Williams-Hunt Collection aerial 

source: Lajonquiere:1907:299 & the Williams-Hunt Collection of aerial 
photographs (enlargement by E. Moore) 

Lajonquiere concluded that the current state of the brush and fore s t 

covered terrain made the true enclo sure difficult to establish, particularly in 

the northwest part(ibid.299). He decided Mu'ang Rachasima Kao should be 

attribut ed to the Thais, wh o due to other political demands, left the fortified 

city unfinished (ibid.301). 

(2) Although Williams-Hunt does identify a number of archaeological sites 
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wi th "the characteristic Khmer format typi fied at Angkor", his main interest 

was in the highly visible irregularly shaped earthworks (Williams-Hunt 

1950:32). He classified these into the four groups below (ibid.32). The moated 

mu'ang of the present work fall into Williams-Hunt's first group. 

1. "multiple concentric 
almost circular construction, 
(200 towns) 

earthworks and very regular 
obviously forming a single complex" 

2. four "metropolis": also concentric but having a large gap 
between inner and outer ramparts. 

3. rock outcrops: similar shape located on visible rocky outcrops 

4. other irregular earthworks: varied layout differing from the 
concentric group; e.g. Sri Deva (Si Thep) 

(3) Like Peter Williams-Hunt, Ouaritch Wales felt that the large 

"metropolii" [sic] (i.e. Si Thep, Mu'ang fa Daed, Mu'ang Sema) were cultural 

centres. Williams-Hunt had (correctly in my opinion) placed what I call in this 

work, the "dissimilar sites", in a separate group from the concentric sites 

(Williams-Hunt 1950:32). Of the three mentioned above, only Mu'ang Serna is 

within the Mun River basin (Si Thep, Petchabun, and Mu'ang fa Daed, Kalasin, 

are to the northwest and northeast, respectively). 

Wales further developed Williams-Hunt's term metropolii for the large 

dissimilar sites. While I agree that there are two distinct morphological types 

of moated sites in the Northeast, their respective chronologies and 

interactions are unknown. The two types vary in total area enclosed by the 

moats, and in overall profile. 

The dissimilar sites generally have a nuclear area ringed by a single 

wide moat, with any additional moats occurring at wide and variably spaced 

intervals. The multiple moats of the concentric irregulars (the moated mu'ang 

of this work) tend to be spaced at fairly close and regular intervals. Their 
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shape derives from the shape of the mound they enclose, whereas the dissimilar 

sites (metropolii) do not. It is possible that the dissimilar sites represent 

an attempt to circumscribe a political domain. Williams-Hunt probably chose 

metropolii simply because these sites are generally larger than the concentric 

ones. 

Wales extended the metropolii/concentric relationship, linking the Central 

Plain site of Khao Ban Bon to the concentric sites on the Khorat Plateau 

(1957:56). His excavations show the link to be tenuous, as the pottery sherds 

at Ban Bon were different from those found at his sites on the Khorat Plateau 

(Wales 1965:3). . 

Wales felt the moated site earthworks were primarily defensive. The 

multiple ramparts were built by small populations most probably in the ninth or 

tenth century to protect against Khmer incursions. The large dissimilar sites 

did not need extensive defenses because they had a larger population (Wales 

1969: 104). At Ban Thamen Chai, a multiple moated site, he noted 8-10 foot high 

ramparts which gave a strongly defensive impression. Wales cited Dutt's Town 

Planning ~ Ancient India (1925) to support his view that the defensive layout 

testifies to the Indianized character of the sites (Wales 1957:48). 

I agree that there are two types of moated sites in the Northeast: 

dissimilar sites which tend to be large with a sizeable gap between the very 

wide moats, and multiple moated sites whose form derives from the mound they 

surround. Wales prematurely linked the forms to support his political 

conclusion that the semi-independent kingdom of Sri Chanasa on the Khorat 

Plateau was under the sway of the Dvaravati kingdom on the Central Plain (1969: 

103). 

(4a) The 1959 and 1960-1 rAD reports describe only 2 irregular sites, in 

contrast to 57 rectangular Khmer remains. They also mention 5 sema stone 

80 



Previous Studies Relating to the Mun Basin Moated Sites 
occurences, and 2 cave sites. 

(4b) The town of Ban Fai [site 21-28i.N048-5] is described in the Bangkok 

Museum phamphlet as Ovaravati, an irregular site with three encircling moats. 

The form of Ban Fai is taken as indication that "the center of the town was 

the most important par t" (Nationa I Museum 1972 :60). At Ban Tanot where the 

large Ovaravati-style bronze head was found, the only evidence of a town is a 

"large pond called 'Don Wai' to the north of the si te wi th Bung Tanot to the 

west" (ibid.60). 

(5) Groslier does not describe shape as his article is a methodological 

proposal. 

(6a,b,c) Morphology is not a key issue in the studies of Bayard or 

Welch. Reference was made above to Higham's work at the moated site of Ban 

Chiang Hian. 

(7a) Morphological terms in Srisakra's lower Mun-Chi survey included 

mounds, moats, and earthen walls. Khmer ceramics and stone monuments are 

noted, but not by shape. 

(7b) Although not classified by shape in the survey report, most of Tiva's 

survey sites are roughly circular or rectangular. Elsewhere, Tiva has grouped 

the ancient settlements of Thailand into five groups: freeform, circular, oval, 

curved corner, and angular (Tiva Supajanya, pers. comm. June, 1985)(see Figure 

3.11). These shape groups are an extension of the pattern types found in moated 

settlements on the Lower Chao Phraya Plain (Tiva Supajanya: 1979). 
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figure 3.11 Shape & profile of ancient settlements (Tiva) 

1. Shapes which do not depend on physiographic factors 

1.1. free shape: dykes and ditches which 0 ~ C::;; curve freely 

1.2. Circular shape: dy kes and di t ches 
0 0 wi th smooth curvy lines forming circles 0 

1.3. Oval shape: dykes and ditches with 
@ 0 ~ smooth curvy lines forming oval shapes ... .. , 

1.4. Curved corner shape: dyke s and \j 0 0 di tches which form straight or nea r-
straight lines with curved corners 

1.5. Angular shape: dy kes and ditches 
~~ 0 wi th straight Ii nes forming angular 

shapes 

2. Shapes which depend on physiographic factors 

2.1. Northeast: Dykes and ditches around I~I ~? 0 the base of a mound or hill ~~ 
2.2. North: Dykes and ditches around the 

I~ # ~ crest of a mound or hill 

2.3. North: Dy kes and ditches around 

I~I f0 <i0 both the crest and the base of the mound 
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3.3. Surface finds and excavations 

In this section the seven previous studies are reviewed for any discussion 

of objects recovered from surface surveys and/ or excavations. 

The artefact finds from surface surveys and excavations summarized in this 

section include sema stones, sculpture, pottery, and metal. Also described is 

evidence from the excavation of the moated site of Ban Chiang Hian in the Chi 

River basin indicating a major change in its material culture occurring during 

the second half of the 1st millenium BC. 

The presence or absence of ~ stones at the moated si tes of the present 

study is not used to support or reject any hypotheses. However, sema stones 

are characteristic of sacred places on the Khorat Plateau, and have therefore 

been included as part of the background of the moated sites. Srisakra 

Vallibhotama classifies upright stones (sema) as un fashioned slab or pillar, 

slab, and pillar. Most are used in three ways: 

(1) "a group of semas erected on or around a given area without 
fixing a definite form and direction 

(2) four or eight semas erected at the main cardinal points around 
a sacred site 

(3) a single or twin semas standing alone to mark the sacred 
area" (Srisakra Vallibhotama: 1975) 

(1) lajonquiere lists twelve entries for ~ in his index. In many cases 

he presumes that stones are for inscriptions and therefore Khmer. At Vat That 

(no.331) he mentions some sculptured stones and a linga which the laos call 

"sim (sima)" (Lajonquiere 1907:66). At Ban Lam Om ("surrounded by wate r"), 

limonite blocks were found shaped into large semas. 

Lajonquiere's comments on ~ shed little light on their origin or 

function. However, he (along with Aymonier and Seidenfaden), was impressed 

enough by the sema to describe them. 
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(2) Williams-Hunt's study was of distribution only , so there are no 

reported surface finds. 

(3) Wales describes surface finds of sculpture and serna stones, and 

excavated pottery and metal. 

Sculpture: Wales pictures a bronze Buddha about six inches high preserved 

in the local wat at Ban Thamen Chai (1957:Fig.9). 

Pottery: Wales dist i nguished two periods of pottery in his excavations at 

Mu'ang Phet, Nakhon Ratchasima [site no. 20-73i.ND48-5]. The section at Mu'ang 

Phet is reproduced on the next page. The earlier sherds (Period I) were black, 

brownish, and red or yellowish ware, and the later (Period II) a fine almost 

white pottery (ibid.46) (see Figure 3.12). Finds at Ban Thamen Chai, Buri Ram 

were much the same (ibid.50). 

Metal: Eight fragments of corroded iron were found in Period I at Mu'ang 

Phet (see section in figure 3.12). One piece was six inches above the natural 

soil level, which may indicate that iron was present from the site's beginning 

(ibid.46) . 

rigure 3.12 Section at Mu'ang Phet (Wales) 
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Wales' draving of his section at Mu'ang Phet distinguishes tvo periods of 
pottery, the presence of charcol in both periods, and the presence of iron in 
Period I. Section taken from (Wales 1957). 
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Semas: At Ban Thamen Chai, Wales found ~ five feet tall, and a number 

of buried ~ whose tops poked through the soil (ibid. 49-50). He also 

describes ~ found at Kasetr Sombun, west of Chaiyaphum, and those from 

Mu'ang Fa Daed, Kalasin. Wales felt that Buddhist carving on ~ stones was 

unique to the Northeast, perhaps a remnant of an earlier megalithic culture. 

He characterized the Khorat Plateau as a Dvaravati colony with a ~ stone 

cult (Wales 1969:110). 

(4) The fAD surveys noted any movable pieces found. These mostly were 

stone sculpture,but also included a few bronze objects and a few serna stones. 

Both surveys contain numerous black and white photographs and clearly drawn 

plans of many of the temple sites. 

No finds are mentioned in th e Bangkok Museum phamphlet aside from the 

sculptures being exhibited. 

(5) No surface finds are noted by Groslier, although he does refer to sema 

stones in the name "civilization des steles". His maps, reproduced in Figure 

3.2, show the ~ concentrated in the northeastern region of the Khorat 

Plateau suggesting laotian influence. He characterized the stones as 8-11th 

century AD Buddhist steles (ibid.42). 

(6a) Bayard has extensively analyzed the Non Nok Tha burial gOOds. Non Nok 

Tha is included in the summary of excavations and surveys of non-moated sites 

in Northeast Thailand in section 3.2.1. 

(6b) The excavation results under Higham's direction most relevant to the 

moated mu'ang are from Ban Chiang Hian (Payom Chantaratiyakarn 1983,1984a,b). 

The stratigraphic sequence had eleven major layers, totalling about six metres 

in depth (Payom Chantaratiyakarn 1984b:577). Based on eleven radiocarbon 
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dates, the following chronology was proposed (ibid.579): 

I aye r 
I aye r 
I aye r 
I aye r 

11 
9-10 
6-8 

5 

1300-900 BC 
900-600 BC 
600- 0 BC 

0-500 AD 

In the present work, the proliferation (but not the origin) of moated 

sites in the Mun basin is circumstantially linked to the inception of local 

iron production, as the more complex moated sites are located on the laterite-

rich terraces. The era at Ban Chiang Hian during which local iron production is 

thought to have begun is therefore of great interest. The importation of iron 

artefacts may have preceeded the period when iron was locally smelted (Higham & 

Amphan Kijngam 1984:721). 

The highest incidence of iron (and also bronze) fragments at Ban Chiang 

Hian was in layer 6 (Payom Chantaratiyakarn 1984b:580). Iron is first 

documented in layer 7, but with far fewer finds that in layer 6. At Ban Na Oi, 

in the Upper Songkhram basin, there was a roughly parallel increase in iron 

artefacts, and slag, found from level 5 (100 BC-200AO) (Higham & Amphan Kijngam 

1984:699). The earliest iron at Ban Chiang Hian (and at Ban Na Oi, Ban Chiang 

and Non Chai) is found in close conjunction with the appearance of water 

buffalo bones (Payom Chantaratiyakarn1984b:586). Other changes in material 

culture which are seen in layers 6-8 at Ban Chiang Hian (and are paralleled 

elsewhere) include ornaments, moulds, possible cooking implements, and pottery. 

The layer 6-8 pottery at Ban Chiang Hian is characterized by paddle-

impressed decoration and new rim forms (ibid.618). Some of these forms are also 

found at Ban Kho Noi, Non Chai, Non Dua, Ban Na Oi, and Phimai, during periods 

which approximate layers 6-8 at Ban Chiang Hian. Subsequent pottery links are 

seen between Non Chal (400 Be-200 AD) and Don Klang and late Period assemblages 

in the Upper Songkhram valley (Higham & A~han Kijngam 1984:709). It is 
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interesting to note that red on buff painted pottery, appearing in layers 9-11 

at Ban Chiang Hian, preceeds its appearance at Ban Chiang [300 BC-200 AD] 

(ibid.705). 

In layer 6 at Ban Chiang Hian, the incidence of bronze fragments increases 

more than three-fold over layer 7. Clay moulds for casting bells and bracelets 

show a large amount of rice chaff in their fabric (Payom Chantaratiyakarn 

1984b:580). During level 5 (100 BC-200 AD) at Ban Na Di in the Songkhram basin, 

the temper of the crucibles also changes from grog to rice. During this period, 

the bronze composition at Ban Na Di changes to a high tin and leaded tin alloy 

(Higham & Amphan Kijngam 1984:699). 

Further links between sites indicative of a major change are seen in the 

appearance of blue glass beads which replaced shell ornaments, and in 

perforated pottery disks called "rice steamers" (ibid.705). Fifty shell-disk 

beads were found in the neck area of burial 4 (layer 9) at Ban Chiang Hian, and 

two glass beads were found in layer 4 (Payom Chantaratiyakarn 1984b:581). At 

Ban Na Di, the jewellry preferences also changed. In layers 6-7 (900 BC-100 BC) 

shell-disc and stone jewellry is found. From layer 5, however, ornament 

changes to blue, and then orange, glass beads (Higham & Amphan Kijngam 

1984:700). The "rice steamers" found in both the Chi and Songkhram basins, are 

plate-like clay artefacts, about 5-17mm thick, with perforations of about 7-

24mm diameter (Payom Chantaratiyakarn 1984b:582). At Ban Chiang Hian they 

occurred in layers 6-7 (c. 600-0 ~C), and at Ban Na Di in layers 5-6 (500 BC-

200 AD) (Higham & Amphan Kijngam 1984:700). 

In summary, the layer 6-8 era at Ban Chiang Hian, during which iron 

appears, saw a number of similar major artefactual changes at sites in both the 

Chi and Songkhram basins. Important changes in iron and slag incidence, 

pottery, crucibles, and possible cooking ornaments have been described above. 

This break occurred during level 5 at Ban Na Di, and the Late Period at Ban 
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Chiang. Other sites in the Upper Songkhram are linked to this change. 

"Firstly, the site of Ban Mu'ang Phruk, located near Lake 
Kumphawapi, was initially settled by people whose pottery 
resembles that from level 5 at Ban Na Oi. Secondly, Non 
Taeng Saeng, one of a group of small salt working mounds, was 
brought into use during the same period. Finally White has 
proposed a change at Ban Chiang between the middle and later 
periods which matches that at Ban Na Oi" (Higham & Amphan 
Kijngam 1984:700-1). 

Changes in site use are another aspect of this major break. From level 5 

at Ban Chiang Hian, the function of the area excavated changed from a burial 

ground to what may have been a specialized bronze working area. The Upper Chi 

cemetery site of Non Nok Tha was abandoned sometime between 500 BC-200 AD. The 

diagnostic artefacts of the change elsewhere on the Plateau (i.e. iron, water 

buffalo, glass beads) are absent from the later layers at Non Nok Tha (Higham & 

Amphan Kijngam 1984:709). 

Three possible reasons for the break are proposed, the last being 

preferred (Higham & Amphan Kijngam 1984:701): 

(1) new exchange networks brought new ideas and artefact styles. 
(2) the infilitration of "a few aliens from another region" 
(3) "the Upper Songkhram area was exposed to the expansive 
pressures of another social group" 

Evidence cited for the third alternative includes the context of the evidence 

of material change, the functional alteration of the excavated area at Ban Na 

Di and innovations in burial custom there, the establishment of new 

settlements, and the material parallels to the Chi Valley sites of Non Chai and 

Ban Chiang Hian (Higham & Amphan Kijngam 1~84:701). 

The time sequence of the moated sites in the Mun basin which is presented 

in Chapter 6, is summarized at the beginning of this chapter. As mentioned 

there, my second phase (c.500 BC - 500 AD) is a time of change in the location 

and form of the moated sites. I suggest that the move of the moated sites onto 

the terraces may coincide with an exploitation of terrace resources, 
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particularly iron ore in the form of lateritic concretions. Phase 2 of my 

periodization is thus aided by evidence of innovation elsewhere on the Plateau, 

particularly when it includes the beginnings of local iron production. 

(6c) Welch has defined four chronological traditions of pottery 

manufacture in the Phimai region (1983:64): 

(1) Tamyae (1000-500 BC): hard thin walls; grey, fine sand 
tempered paste; gray to grayish-brown surface plain, cord-marked 
or with impressed and incised decoration in straight line or 
applique bands 

(2) Phimai ( 500 BC- 500 AD): Phimai black included; dark, gray 
paste tempered with rice chaff; plain, cord-marked or decorated 
surfaces, most commonly thin polished lines burnished against a 
dull matt background, producing streak-polished pottery diagnostic 
of Phimai tradition 

(3) Late historic (500-1300 AD): gray or brown paste tempered with 
fine to coase sand; almost certainly wheel made and kiln-fired; 
two groups correspond to what is termed Dvaravati [orange-pink, 
pinkish-gray, or light brown surface, usually plain, occasionally 
incised with fine gritty texture] and Khmer or Lopburi [brown and 
green glazed stonewares and earthenware] ceramics. 

(4) Recent Historic (1300 AD- present): brown to red paste 
tempered with sand or clay balls; red or yellowish-red surfaces 
may be plain, cord-marked or incised; made from clay rings, 
thinned on a fast hand wheel and fired in large brick kilns. 

Tamyae ceramics were found at Ban Tamyae, Non Ban Kham, and Ban Prasat. 

Phimai ceramics were found at Phimai and 9-13 of the 15 habitation mounds. The 

ceramic sequence is supported by seven radiocarbon dates from Welch's Ban 

Tamyae excavation (Higham & Amphan Kijngam 1984:733). 

(7a) Srisakra Vallibhotama's 1981 survey of the Mun-Chi basin includes 

descriptions of pottery, ~ stones, and metal. 

Pottery Cruder pottery was generally located in the lowest stratigraphic 

layers of the mound. Three characteristics of the pottery above the crude 

layer are (1981:36) listed below. 

89 



Previous Studies Relating to the Mun Basin Moated Sites 
(1) urns for secondary burial 
(2) large amount of thin-walled wheel-thrown pottery, mostly white 

earthenware 
(3) Pottery found associated with the secondary burial pots, 

particularly in the western portion of the su rvey, was typically 
white or reddish brown cord-marked ware. 

As mentioned above, Wales (1957) found whiteware in the upper layers of 

his excavation at Mu'ang Phet. This ware may be characteristic of Period 3 of 

my proposed sequence. 

serna: Srisakra Vallibhotama suggests that laterite ~ preceeded 

sandstone examples, and that the practice may have started in the northern Mun-

Chi basin (Amphoe Mu'ang Sam Sip and Amphoe Phama, Ubon Ratchathani). His 

distribution map of ~ stone finds is shown in Figure 3.13. 

figure 3.13 Distribution of serna stones in the Northeast (Srisakra) 
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Srisakra's lap shows the Mekong River in the east, 
running north-south, with the Mun (southerly) and 
Chi Rivers generally running east-west. The sema 
stone finds are concentrated on the Chi River. Map 
taken from copy given to me by Srisakra 
Valllbhotama, 1985. 
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He gives an example of laterite sema: 

"At Ban Phon Mu'ang, Amphoe Phana which is off the study area 
by a small degree, there is an area with slabs of laterite 
protruding from the ground in a row heading toward a mound 
and around it. This mound could very well be used as a 
sacred place" (1981:37). 

He is uncertain whether the erection of sema is related to Buddhism, and 

suggests that the practice may have originated long before the arrival of 

Buddhism. Elsewhere, he echoes this sentiment: 

"although these semas are dated from the Dvaravati period, 
they are in fact~ element of megalithic culture which 
became Buddha-ized after receiving Dvaravati cultural 
influence from the Central Plain" (Srisakra Vallibhotama 
1975). 

metal: Iron slag, a by-product of iron smelting, was found at more than 

thirty of the ancient settlements in Srisakra's survey. Some of the sites with 

slag also had iron tools and bronze ornaments. The large quantities indicate 

that iron was produced for village use, export, and/or as a tribute item 

(1981:40). Elsewhere, Srisakra has concluded that "the emergence of moated 

settlements in this area is in many respects related to iron smelting" 

(Srisakra Vallibhotama 1984:125). 

(7b) Tiva Supajanya's survey is aerial and does not include surface finds. 

3.4. Conclusions 

What conclusions are reached in the previous studies? What precedents were 

set? 

(1) lajonquiere does not make conclusions about the distribution of Khmer 

remains. His Significance for the present work is that he was the first to 

assemble a detailed inventory of ancient settlement in the Hun basin. Just as 

the moated mu'ang are most densely distributed in the western portion of the 
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Mun basin, Lajonquiere found Khmer influence most marked in Changwats Nakhon 

Ratchasima and Buri Ram, particularly the temples at Phnom Rung (no.401), Vat 

Nom Vam (no.437), and above all Phimai (no.447). (ibid.xvi) 

In addition to his previously mentioned description of Mu'ang Sema, 

Lajonquiere may have observed water in former moats. To the north of the Mun 

he found extensive basins for domestic use which served as a unique water 

source during the dry season. They were formed by a simple dam closing the head 

of a valley formed by the almost imperceptible undulations found in this area. 

Lajonquiere saw no connection between these more irregular basins and the 

rectangular Khmer barays. He attributed them to the Thai (ibid.xxxv). 

(2) Williams-Hunt concluded that there was a distribution in a limited 

area of Northeast Thailand, of irregularly shaped towns surrounded by multiple, 

concentric earthworks. He suggested that these earthworks pre-dated the Khmer. 

Although Williams-Hunt opens his article with a brief geography of the Khorat 

Plateau, he does not correlate his site distribution to these features. 

Williams-Hunt comments only in passing on a pattern I feel indicates 

continual fluctuations of Khmer influence in the Mun basin: the frequent siting 

of an east-west oriented rectangular temple enceintes and/or barays next to 

irregular sites. While there is not evidence to say that all rectangular 

shapes can be identified with the Khmer, enough of these rectangles are known 

temple sites of the Khorat Khmer to make the association reasonable. 

(3) Wales suggests that the irregular sites may be the remains of the 6-

8th century A.D. kingdom referred to by Ma Tuan-lin as Chu-chiang (the Red 

River country). Chu-chiang was absorbed by Isanavarman I of Chen-la about 630 

A.O.(Wales 1957:58-9). In his description of Chenla, Ma-Tuan-Lin mentions that 

to the west, Chenla touches the kingdom of Chu-chiang, and that it is one of 
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the kingdoms with which Chenla formed alliances. 

"~ l'ou'st il touche ~ celui de Tchu-kiang [Royaume du 
fleuve Tchu ou fleuve Rouge] ••• Ce royaume a d'etroites 
alliances avec les deux royaume de Tsan-pan et de Tchu-kiang" 
(Ma-Tuan-Lin 1883:477,479). 

In a later publication, Wales instead stresses the uniqueness of the sema 

stone aspect of the Buddhist culture on the Khorat Plateau. He cautions against 

regarding the Plateau as merely provinical Dvaravati (Wales 1969:111). He moves 

the beginning of Mon "control" of the Khorat Plateau to the late seventh 

century, and through his inclusion of the Sri Chanasa inscriptions implies a 

contining Dvaravati presence through the ninth century (ibid. 99,102-3). 

Other ties to Dvaravati include: 

(1) pottery correspondences (B.Thamen Chai and Mu'ang 
Phet on the Khorat Plateau compared to Kampong Sen in Central 
Thailand) 

(2) morphological similarities ( nuclear area of Khao Ban 
Bon in Central Thailand linked to that of Mu'ang fa Daed on 
the Khorat Plateau) 

(3) similar ~ stones from Ban Thamen Chai, Kaesetr Sombun 
in Chaiyaphum, and the Mu'ang fa Daed. 

He concludes that Dvaravati were politically present on the plateau, even if 

outlying territories were independent (Wales 1969:103). He gives little 

substantiation for his proposed pottery correspondences. 

I would agree that there are shape similarities between Khao Ban Bon and 

Mu'ang fa Daed. The shape of Mu'ang fa Daed also resembles the group of 

"dissimilar moated sites" excluded from the present analysis (see Ch.4). 

However, this superficial resemblance needs closer examination before being 

used as evidence. That said, I do feel there was a period of Central Plain 

influence in the Mun basin, but that the nature of this era is better perceived 

as part of an ever-changing continuum than a period of political domination 

(see Ch.6). 
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(4a) The conclusions reached by the fAD surveys center on the preservation 

of the many fine monuments of the Northeast, as many are in danger of being 

ruined. 

(4b) The authors of the Bangkok Museum phamplet designate the large Buddha 

image to the 8th century Dvaravati style and the Bodhisattvas placed in the 8-

9th century AD Khmer style of Kompong Preah. One author suggests that both the 

Hinyana and Mahayana images might have been cast in local workshops (ibid. 54). 

The possibility that both types of Buddhism were practiced simultaneously 

is echoed by another author, Miss Chaweewan (ibid. 63-4). She also suggests 

that as Mon and Khmer belong to the same ethnological and linguistic group that 

a Mon-Khmer affinity on the Plateau may be reflected in a mutual transferance 

of artistic influences. 

The question of Sri Chanasa is not yet resolved. It is of interest in the 

present work as Ban fai is one of my moated site sample. The inscriptions 

testify to a kingdom level of social organization. However, the mixture of 

religious practices evidenced by the Ban fai bronzes serves as a reminder that 

Sri Chanasa did not necessarily dominate the region, but could be the only 

polity whose inscriptions happen to be known. 

(5) Groslier included in his publication four maps showing the 

relationship of the Khmer sites and the rondes villes. As they clearly show 

the spatial correspondence between the two site types, these are reproduced in 

figure 3.14 (a,b,c,d), with a description below each map. 
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rigure 3.14 (a) Kh .. r expansion and the rondes!!!!!! (Groslier) 

~p 1: The~!!!!!! distribution is shown on this .ap as 
being roughly equal to the Mun River basin and part of the 
Chi River basin. The northern Ii_it of the first Kh.er push 
(dark slashed line) .. rks the .onu .. nts and inscriptions of 
Bhavar.an (king in 598 AD) and Citrasena (king about 600 AD). 
Map fro. (Groslier 1980). 

To the northeast is the Civilization des Steles, which Groslier separates 

from the rondes villes, with the former not appearing until the late 8th -

early 9th century A.D. I query such a clear delineation, as it confines the 

many varieities of sacred stones to one type during one era (see also (6a) 

below). 
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rigare 3.14 (b) Kh .. r expansiol aid the rondes villes (Groslier) 
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Map 1: Six vaves of Kh.er expansion are shown Ilong vith the 
civilization des steles. These Ire su ... rized below. Mlp fro. 
(GrosUer 1980")."--

Waves of Kh .. r expansiol in IE Thailand 

Date AD HE towns included 

600 Bhavarman and Citrasena Sudn, Yasothon 

944 Yasovarman to Koh Ker period Khorat, Phanom Van 
1000 Rajendravarman Burl Ram 
1110 Suryavarman I Roi Et 

1110 civilization des steles from direction of Laos to Kalasin 
1150 Suryavarman I-I - --- Lopburi, Si Thep 
1220 Jayavarman VI I Khon Kaen 

source: Groslier (1980 Carte 2) 
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rigure 3.14 (e)l(d) Khmer expansion and the rondes villes (Groslier) 

1 II A I 

<: 
\ 

" .: 
j 

t ..... 
'-J'. 

" ........ 
" '" , .! ! 

3 
"In; 

Map 1: Sumlarizes the general limits of Khmer expansion by the 
13th century. The villes rondes have si.ilar northern boundaries, but 
unlike the Khmer -monume~they stop at the edge of the Khorat 
Plateau. Map from (Groslier 1980). 

Map 1: The density of Khmer lonu.ents Is shown, with the strongest 
concentration in the upper Mun basin. Map from (Groslier 1980). 
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Groslier graphically describes the northward expansion of Khmer influence 

from the 6-13th century, and spatial similarity between the distribution of 

Khmer temples and the rondes villes. He concludes that the rondes villes were a 

probably a technically powerful and socially coherent civilization, which may 

offer a key to the Khmer expansion into the Northeast. 

Aside from their instrinsic interest, Groslier feels the rondes villes 

appear to have immediately preceeded the installation of the Khmers. He notes 

that the oldest Khmer temples on the Khorat Plateau (6th century AD), were 

built at the centre of the rondes villes, as if to mark a conquest. Until the 

11th century nearly all the Khmer temples were installed near the rondes 

villes. The Khmer moats and canals served to extend the capacity of the rondes 

villes moats (ibid.45). 

Groslier offers no date for the inception of the rondes villes, although 

he does refer to carbon-14 results giving useful dates of 50 BC-500 AD as an 

approximate span (ibid. 51). The 6th century AD date fits well with 

inscriptions documenting incursions of Bhavarman and Ci trasena on th e Khorat 

Plateau. He mentions that the rondes villes may have continued to prosper under 

the Khmers. Today, especially in the provinces of Surin and Si Sa Ket, the 

Khmer minority on the Khorat Plateau (not the Thai majority) tend to occupy the 

villes rondes (ibid.48). The spatial correlation between the rondes villes and 

the Khmer monuments, leads to a final conclusion that the Khmer assimilated, 

colonised, or subdued the rondes villes (ibid.46). 

The relationship between the moated sites and the rectangular enclosures 

of the Khorat Khmer is beyond the scope of the present work. As discussed in 

Chapter 1, however, the rectangular form is one of the three shapes of 

archaeological remains visible in the Mun basin (the other two being unmoated 

and moated habitation mounds). An understanding of the moated sites 

necessari ly includes an awareness of the distribution of the other two forms. 
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In addition, the c.600-1300 AD span of Khmer monuments on the Plateau supports 

Phase 4 of my moated site chronology. 

(6a) Bayard has proposed four overall periods for the Northeast (1984b: 

163-4): 

(A) 3500-2500 BC 

semi-sedentary agricultural communities 
noticeable but fairly weak ranking. 

(B) 2500-1800 BC 

bronze, strengthened trade links 
increase in social ranking but still simple-ranked level 

(c) 1500 BC- 0 AD 

iron, intensive wet rice farming 
increase in ranking 

(D) 0 AD - 100 AD (?) 

rise of incipient states or complex chiefdoms 
then true states from fusion of indigenous organisms 

with Indian socio-political and religious concepts 

For the upper Mun, the area most closely corresponding to the present 

work, the suggested sequence is (1984b: 165): 

1000-500 BC 
500 BC-500 AD 
500-900 AD 
1000 AD 

Tam ya e, bro nze 
Phimai, iron 
Dvaravat i, "s ima" 
Khme r 

Bayard repeatedly states that his phase chronology is "not intended as a 

definitive statement", and "is presented mainly for further , discussion and 

criticism" (1984b:164). While I agree there is a need for regional chronologies 

within the Khorat Plateau, his terms for the upper Mun chronology prompt the 

following comments. 
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First, "Upper Mun" presumably covers the region stretching from Nakhon 

Ratchasima to Surin, if not Si Sa Ket, but this needs clarification. Secondly, 

I question whether there is sufficent excavational evidence to suggest that 

Phimai was not the first, and always most important, settlement in this area. 

Welch (1984) places the Tamyae period first on the basis of his excavations 

there, and relates the his second period "Phimai" to Solheim's "Phimai 

blackware" finds (1979). Al though both terms are appropriate wi thin WeI ch's 

definitions, they are too narrowly supported to use in a generalized 

chronology. 

Much of the stone temple complex built by the Khmer at Phimai dates from 

around 1000 AD. Solheim has dated Phimai blackware and iron smelting at Phimai 

to at least 500 BC (Solheim 1979:77). Several factors, however, indicate a much 

earlier settlement of Phimai. first, the name for Phimai on older (World war 

II) maps is Nai Mu'ang, meaning "inside the the ancient city". Thus it may have 

been a habitation mu'ang before becoming a ceremonial complex. Second, the 

location of Phimai between the Mun River and the Lam Nam Khem River suggests 

that it is an ideal site for flood regime rice, and may have been a naturally 

moated mound. Third, the cluster of moated sites around Phimai form a 

settlement pattern in which a moated Phimai is the logical focus. 

From 500-900 AD, Bayard proposes the terms "Dvaravati" and "sima". The use 

of ~ in the Northeast appears to be an indigenous custom. Both Groslier 

(1980) and Srisakra Vallibhotama (reproduced in Figure 3.13) show sema stones 

concentrated along the Chi River (Srisakra Valiibhotama) and in an area 

reaching from Kalasin to That Phanom (Groslier). It is possible that this 

concentration does not include the Mun basin due to lack of excavation. In 

June, 1985, I was shown a large undecorated s •• a found at due south on the 

perimeter of Ban Nong Ta Na (20-49i.ND48-1). Quaritch wales (1957) found semas 

at Ban Thamen Chai (21-06i.ND48-1). On Srisakra's map ~ are noted at twelve 
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sites along the Mun between Nakhon Ratchasima and Si Sa Ket. While admittedly 

only a fraction of the 70+ ~ locations noted to the north ~ do exist in 

numbers in the Mun basin. The distribution is too complex, and their artistic 

styles too diverse, to place them within 500-900 AD. 

The many definitions of the term "Dvaravati" and the misconceptions of the 

Northeast it encourages are discussed in Chapter 1. 

Finally, I question the use of "Khmer" for the period of 1000+ AD. 

Inscriptional evidence of the Khmer in the Mun basin stretches back to the 

sixth century AD. "Khorat Khmer" connotes the uniqueness of the Khmer 

achievement in Northeast Thailand, as distinct from Angkor (see Ch.1). An 

alternative chronology for the moated sites in the Mun basin is proposed in 

Chapter 6 (also open to discussion and criticism). Groslier's chronology of 

Khmer expansion in the Northeast is shown in Table 4.3. 

(6b) Higham's most recent conclusions on the Khorat Plateau include the 

Mun basin only peripherally. They include Welch's suggestion that complex 

chiefdoms in the Phimai area are associated with large fortified sites (Higham 

& Amphan Kijngam 1984:728). 

The evidence for a major change in the Chi and Songkhram basins during the 

era in which local iron production appears to have begun, is summarized in 

part as follows: 

"Between 500-0 BC, there is evidence for the development of 
a hierarchic settlement pattern and fixed, ascribed ranking 
in the Chi Valley, associated with the establishment of 
chiefdoms. This period witnessed iron working and the 
maintenance of the domestic water buffalo. A new range of 
exotic valuables was imported, some originating in the 
context of expanding state societies. There may weil have 
been intensified agricultural production. The Upper 
Songkhram region was exposed to expansionary settlement from 
the Chi area which brought a new range of artefacts, burial 
ritual and iron working. Finally, between c. 700-1000 AD, 
there is evidence in the Middle Chi for the development of 
the state" (Higham & Amphan Kijngam 1984:725). 
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As mentioned above, the evidence of a period of change associated with 

increased incidence of iron working, supports Phase 2 of my periodization. 

(6c) Welch concludes that the Phimai region has had "long term stability 

in the location of settlements" (1984:148). He sees the danger of flooding and 

a commitment to rice agriculture as being the two major constraints on 

settlement location. He suggests a political organization on the level of a 

complex chiefdom developed during the late prehistoric era. He does not draw 

conclusions for the Khorat Plateau as a whole from his Phimai study. 

(7a) Srisakra concludes in his survey report that the area from Maha 

Sarakham to Ubon Ratchathani was a densely populated region of ancient 

settlements dependent upon rice cultivation. The two areas of greatest 

settlement were along the Lam Phlapphla river (Roi Et and Surin provinces) and 

the floodplain of the Mun and Chi rivers (Si Sa Ket province). The preferred 

location was floodplain surrounded by swamps and rivers. 

Srisakra suggests a developmental sequence from small to large mounds, 

surrounded by moated or swamp area. No double-moated sites were found in the 

survey area. These were only observed to the north or south of the two areas 

of greatest concentration noted above (Srisakra Vallibhotama 1981:35). from 

this Srisakra concludes that the first ancient settlements occurred in the 

central part of the floodplain between the Mun and Chi Rivers, and that as they 

developed, they spread onto higher ground to the north and south. 

from the distribution density, Srisakra notes that the edge area of the 

Mun-Chi basin appears to have moved north rather than south. Consequently, 

more sites are on the northern side of the Lam Phlapphla (1982:36). 

Culturally, Srisakra concludes that in the 5-6th century AD, political and 

religious influence spread up the Mun from the Hindu state of Chenla, centred 
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in Mu'ang Champasak in Laos (1981:32,39) • In the southern part of the survey 

area, influence was particularly strong from the Khmer at Angkor. This 

influence continued through the Dvaravati and Lopburi periods. After a period 

of no occupation, the sites were re-occupied from the 14 - 17th century AD by 

migrations from Laos and the eastern bank of the Mekong River. Another 

settlement break then occurred, until about 80 years ago when a number of the 

ancient settlements were again re-occupied (1981:41). 

(7b)Tiva Supajanya has determined that the moated sites of the Northeast 

generally are characterized by a moat-mound-moat profile not found in other 

areas of Thailand. The typical Northeast profile is contrasted to two Northern 

profiles in Figure 3.11 earlier in this chapter. 

Tiva Supajanya's inventory includes only those sites indicated on aerial 

photographs by moats, ramparts and ponds, yet it totals 1000+. The inventory 

has encouraged site investigation, particularly in Buri Ram under the direction 

of Dr. Sonachat Wonakamwichai at Buri Ram Teacher's College. It has also been 

used by the Board of National Environment in planning conservation of ancient 

sites. Tiva used the inventory in his research on the correlation between the 

geographic location of moated sites and the former shorelines of the Lower Chao 

Praya Plain (Tiva Supajanya 1981). Finally, he is currently using the 

inventory to prepare a computer database of ancient settlements, as a clearing 

house for ongoing and future research on the ancient settlements of Thailand. 

This chapter opened at the start of the 20th century with Lajonquiere 

working his way on foot across the Khorat Plateau in search of Khmer monuments. 

It closed with Tiva Supajanya, assembling an aerial mosaic of ancient sites of 

all of Thailand. Aspects of each section set precedents in the history of work 
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on the moated sites in the Mun basin. 

Lajonquiere was the first to signal the wealth of stone temples attributed 

to the Khorat Khmer. Williams-Hunt pioneered the use of aerial photography in 

Southeast Asia. With his "bird's-eye" perspective, he saw the Plateau as a 

whole. The first to describe the large number of towns encircled by earthworks 

and moats, he noted that there were different kinds of circular cities. 

Ouartich Wales was the first to excavate a circular site. It is 

interesting to remember that the association of iron with the moated mu'ang 

dates from this first excavation. He opened the debate on who constructed the 

earthworks, proposing that they were an extension of Dvaravati, or perhaps the 

kingdom of Chu-chiang. He also made the first suggestion as to the function of 

the moats, calling them defensive. 

The Fine Arts Department surveys provided a much-needed update to early 

work. The Bangkok Museum pamphlet has been cited as the bronze statues it 

ascribes to Sri Chanasa (7-9th century AD) were found at one of the moated 

sites in the present study. 

Groslier was the first to associate the distribution of moated sites to 

that of the temples of the Khorat Khmer, and to suggest that the villes r,ondes 

may have attracted Khmer expansion from Angkor. 

Bayard's phase chronology has shown the need to define regional sequences 

within the Plateau. The excavation of Ban Chiang Hian under Higham's 

supervision is the first major excavation of a moated site in the Northeast. 

Welch's preliminary excavation of Ban Tamyae has provided both artefacts and 

radiocarbon dates for a Mun basin moated site. Unfortunately neither Welch nor 

Higham was able to section moats or earthworks. 

Both Srisakra Vallibhotama and Tiva Supajanya have further developed the 

use of aerial photography in Southeast Asian archaeology. Srisakra's many 
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ground survey teams have fanned out across the innumerable little villages of 

the Northeast checking and documenting remains of ancient sites. Tiva has 

assembled a reference which is being used to education the present inhabitants 

of the Northeast that the rich remains of past peoples deserve their 

protection. 

Many fundamental questions about the moated sites remain unanswered, and 

many have not even been raised. How does their cartographic distribution 

translate into an altitudinal, soil, or terrace distribution? How are they 

spatially located in relationship to each other, and relative to the 

rectangular sites? Are they differentially large when compared to non-moated 

prehistoric sites? Is there a pattern to their size distribution? Why are only 

certain mounds moated? Do they all have one moat, or more? Can they be 

classified? Did they evolve? 

These issues differ from previous enqueries in that they address the 

location, description and development of the moated sites as a group within 

their environmental context. This is distinct from the use of moated sites to 

establish an all-inclusive prehistoric settlement pattern, or to set the limits 

of Dvaravati, or to understand Khmer expansion. It is with the description and 

classification of the moated mu'ang that the remainder of this work is 

concerned. 
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4.1 Introduction 

The locational analysis presented in this chapter is based on aerial and 

cartographic attributes of the 91 irregular shaped moated archaeological sites 

identified in the provinces of Nakhon Ratchasima, Buri Ram, Surin and Si Sa 

Ket. In June, 1985, I carried out a ground survey of fourteen moated sites in 

order to verify, on the ground, the characteristic features recognised on the 

photographs. The distribution of these moated sites is shown below on Map 4. 

Map 4 

PISTRIBUTION OF THE WOATED WUANG IN THE WUN RIVER BASIN 
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The 91 Moated sites are presented larger than scale to show their 
relationship to the Hun River. 
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Locational Analysis of the Mun Basin Moated Mu'ang 
Appendix I, Inventory ~ the Williams-Hunt Collection, contains an 

introductory section on the history and use of what I have named the Williams-

Hunt Collection, followed by a systematic picture-by-picture listing of the 

5000+ pictures in the collection. Appendix II is a Guide ~ Archaeological 

Sites. It is the result of a detailed examination of 450+ aerial photographs 

of the Mun River basin from the Collection. Cartographic data in Appendix II 

was taken from corresponding map cover from 1:250,000 and 1:50,000 Royal Thai 

Survey Oepartment topographical maps, and 1:100,000 Soil Survey and Land 

Capability maps. 

Each page of the 'Guide' lists data on one site, and shows an outline of 

the si te plan for use in interpreting the site on aerial photographs. In 

addition to the 91 moated sites analyzed in this work, Appendix II also lists 

115 rectangular sites. Each site's 27 data attributes are grouped under five 

headings: 

(1) location data 
(2) topography 
(3) site form 
(4) sites and their surroundings 
(5) references and comments 

Although I refer to these five categories in the following pages, they are 

defined in the introduction to the Guide ~ Archaeological Sites (Appendix II), 

which can be used as a self-contained text. An explanation of the site 

numbering system, which keys sites to standard map grids, is also found in the 

glossiry at the front of this volume. 

4.2 Definition of "site" and site attribute~ 

Although aerial imagery gives a unique view, the historian or 

archaeologist working without aerial photographs still employs the carotgraphic 

perspective of aerial photography, through production of site plans and use of 
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current topographical maps (most of which in Thailand are photogrammetrically 

produced from aerial photographs). An ancient site can be defined on aerial 

photographs, and often on topographic maps, through its anomalous appearance in 

relation to the natural terrain. 

A "site" in the present study is an anomalous irregular shape visible on 

the Williams-Hunt aerial cover of the Mun River basin. When seen from the ar, 

the most striking aspect of the Mun basin moated sites is their form. To be 

included in this survey, each site had to be at least partly encircled by the 

earthworks which determine that form. On black and white aerial photographs the 

earthworks form grey-black circles around the dark round shapes which are the 

present (and past) habitation mounds (e.g. Plates 5.3,5.4 and 5.5). 

The earthworks are visible from the air because trees and other 

vegetation grow along their crests. The shape of the earthwork rings is not 

regular as their form follows the natural and unique contours of the mound. 

Each moated site is an original, almost an "organic", adaptation to the local 

topography. They thus lack the uniform shape of, for example, the rectangular 

ceremonially inspired temple enceintes and water storage ~ of the Khorat 

Khmer, which are laid out with great precision and oriented to auspicious 

cosmological points in a manner which, as far as possible, overrides local 

topographic variation. 

I have located each site to degrees and minutes of latitude and longitude, 

with 1:50,000 map grid references. This information is listed in the Guide 

(Appendix II), along with the following topographical attributes for each site: 

(1) altitude 
(2) terrace 
(3) soil 
(4) soil material source 
(5) land capability classification for rice 
(6) presence or absence of visible water supply both at the site and 

within two kilometres of the site 
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The form of each site is described as a function of shape, number of 

earthwork rings, and area in hectares measured to the outermost ring. The 

distance from each site to the nearest similarly shaped, and nearest 

dissimilarly shaped site (i.e irregular to irregular, and irregular to 

rectangular) was measured to the nearest millimetre on the aerial photographs 

in the Williams-Hunt Collection. The distance measure is a straight line, and 

overrides local topographic features. In addition, the distance is also 

measured from the site to the nearest point 100 metres higher. 

Also contained in Appendix II is the RAF sortie and serial number of the 

photograph(s) in the Williams-Hunt Collection on which each site appears. 

Finally, Appendix II lists references to publications by other authors 

containing descriptions and/ or photographs of the site. 

The site attributes constitute a locational and morphological database for 

description. It does not address the problems of occupational duration or 

contemporanityof the sites, which is can only be resolved by excavation of a 

substantial number of moated mounds. The descriptions in the following 

sections are the results of the attribute measurements. 

4.3 Cartographic location of sites 

The distribution of moated sites in the Mun River basin located from the 

Williams-Hunt Collection is shown on Map 4 at the beginning of this chapter. 

This cartographic distribution is abstracted in Figure 4.1 below. Moated sites 

are spread fairly evenly across the survey area from east to west. There is 

however, a north-south concentration in a band between 14.40-15.19n, which 

reflects a preference for site location along one of the tributaries flowing 

north into the Mun from the southern portion of the Plateau, and except in its 

upper reaches, avoiding proximity to the Mun itself. This band also encloses 
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the Khorat-Ubon Ratchathani railroad line. The railroad and the sites) may 

follow the former floodplain of the Mun River, somewhat to the south of its 

present location. 

figure ~.1 Cartographic distribution of moated sites 

15.20 - !--------------! 
Nakhon 

15.10 - ! Ratcha- !---------! 
1 sima 

15.00 - !----------! !-----------!-----------! 
Buri ! Surin ! Si Sa Ket ! 

14.50 - Ram I-----------!-----------! 

14.40 - !---------! 

14.20 - !----------!----------!----------!----------! 
102.00 102.40 103.20 104.00 104.40 

As discussed in Chapter 2 and as shown in Table 4.1 below, more sites are 

found in the western changwats (Nakhon Ratchasima, Buri Ram) than in the 

eastern ones (Surin, Si Sa Ket). This preference reflects the wider 

availability of favourable habitation locations in the middle and upper Mun 

basin. The lower Mun River increases in size as it nears the Mekong River. 

There are few feeder streams. Valleys are cut deeper and narrower and are more 

prone to flood when the rains come. The middle and upper Mun is more placid 

with wider floodplains created by the many tributaries. 

Table ~.1 Distribution of .oated sites by changwat 

changwat number of sites % total 

Nakhon Ratchasima 40 

Buri Ram 35 38 

Surin 10 11 

Si Sa Ket 6 7 
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4.4. Present day destruction of sites 

Many of the sites visible on the 1945-47 Williams-Hunt Collection 

photographs are being obliterated, a process I observed during my ground survey 

in June, 1985. After World War II, the combined pressures of population growth 

and economic expansion caused rapid changes in landuse patterns in the 

Northeast. One which has particularly affected the aerial visibility of the 

moated ~ is deforestation. In rigure 4.2 below, the same site is shown in 

January, 1945, and April, 1974. It is clear that a large percentage of the 

trees are gone, and the visiblity of the site from the air has been greatly 

diminished. 

rigure 4.2 Aerial views of Ban Nong Ta Na: 1945 & 1974 

1945 

Williams-Hunt Collection 
si te no. 20-49i.ND48-1 

1974 

Tiva Supajanya 
site no. 20-24 

The present earthwork remnants average five metres in height from ground 

level. The moats have become silted up wi th soil eroded from the earthworks. 

Consequently, only portions of the remaining moats are filled with waer deeper 
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than a man in the rainy season. Many silted up moats remain well watered from 

streams and seepage and are often used for nursery rice cultivation. 

Although eroded, the earthworks still support different vegetation than 

the moats. When they are not cultivated, the crests of the earthwcrks 

characteristically sustain dense bamboo and thorn bush growth intermixed with 

low trees. 

The expansion of upland cropping on the Khorat Plateau in the past forty 

years has caused many earthworks to be levelled. During a ground survey in 

June, 1985, watched earthworks being cut away and flattened at a number of 

sites. The most popular earthwork crop was maize, the cultivation of which has 

sizeably expanded on the Khorat Plateau as "an intercrop in upland rice fields" 

(Pendleton 1962 :180). The farmers fi rst cut the crests off the top of the 

earthworks to create a level field. They then dig holes about 30cm in diameter 

and place humus and a young maize plant in each one. Pot sherds are often found 

in these new "agricultural excavations". Without the protection of natural 

vegetation cover, the process of erosion will undoubtedly accelerate. 

Earthworks are also being levelled through expanded rice cultivation. The 

Khorat Plateau is the most important rice-growing area of Thailand next to the 

Bangkok Plain. Khorat accounts for "about 37 per cent of the total Thai acreage 

and 30 per cent of the total crop" (op.cit. 150). The Mun Valley ricefields 

are the largest and most productive on the Khorat Plateau (ibid.152). Rice 

productivity potential and an increasing population have encouraged an 

expansion of paddy acreage. Ancient earthworks are often levelled to provide 

new rice fiel ds adjacent to the vi 11age. 

In the past, the moats and earthworks demarcated the · village, provided 

defense, agricultural and domestic water, and marine food. Today these 

functions,to varing degrees, have been subsumed. Protection is now provided by 

local police and the military. Rainwater for domestic use is collected at most 
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houses by a huge water jar positioned beneath the roof gutter. Every village 

has communal wells, and often village water spigots. In addition, whatever 

water is available in moats or rivers is of course used. The moats continue to 

be farmed for marine food where they still hold water, but they are seldom 

maintained for traditional uses. 

In summary, the effects of modern day agricultural expansion, state-aided 

protection and water supply, have combined to hasten the obslescence and 

consequently the destruction of the earthworks and moats. The current 

obliteration of many earthworks illustrates the archaeological value of 

Williams-Hunt Collection. Although perhaps less technically advanced than 

present day aerial cover, the World War II Williams-Hunt photographs of 

Thciland are a historical archive of archaeological sites now threatened by 

modern development. 

4.5 Topographical location of sites 

I analyzed the topographic location of the sites under four headings: 

altitude, terrace, soil (including soil material source and land capability 

classification for rice), and water. 

4.5.1. Altitude 

Although on its northern and western borders the Khorat Plateau reaches 

122-213 metres, the range of the main part is only 91-198m (Pendleton 1962:43). 

Prasat Phanom Rung [21-54r.ND48-5J, a rectangular site on the southern edge of 

the Plateau is unusually high at 383m. The highest moated site is Mu'ang Sema 

[20-60i.ND47-8) at 221m. It is located on the edge of the Khorat Plateau and is 

part of the group of "dissimilar sites" (see section 4.6). 
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The average altitude of the moated sites is 158 metres, with none located 

at less than 110 metres. Their altitudinal distribution by changwat is shown 

in the table below. 

Table 4.2 Altitude of .oated sites 

Nakh 0 n 
R atchasima Buri Ram Su ri n Si Sa Ket 

metres 

110 - 129 0 0 1 2 
130 - 149 3 11 7 4 

150 - 169 17 15 2 0 
170 - 189 17 7 0 0 
190 - 209 2 2 0 0 
210 - 239 1 0 0 0 

------- ------- ------- - ------
40 35 10 6 

minimum 142 137 126 117 
maximum 221 200 152 134 
range 79 63 26 17 
mean 168 157 145 128 

As predicted, the altitudinal range of the majority of moated sites 

mirrors the northwest to southeast tilt of the Khorat Plateau: 

Nakhon Ratchasima 160 - 180 metres 

Buri Ram 150 - 170 metres 

Surin 140 - 150 metres 

Si Sa Ket 130 - 140 metres 

The habitation mounds of the Mun basin (both moated and unmoated) are 

noticeable at ground level, and some are delineated by 10 metre contour lines 

on the 1:50,000 maps. Srisakra Vallibhotama describes the mounds as rising 

"over 5 metres from the surrounding lowlan~' (Srisakra Vallibhotama 1983:4). 
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The moated mounds are commonly depicted on the 1:50,000 maps as forest, 

surrounded to varying degrees by ricefields. 

4.5.2. Terrace 

The habitation mounds of the Mun basin rise above the surrounding terrain, 

an observation noticeable at ground level. The mounds are distributed on three 

main zones created by the river-formed terraces of the Mun basin. The moated 

sites increase in complexity as their location moves from floodplain to low and 

upper terrace (see Ch.5). Therefore, the differences in hydrology of these 

three terrace zones is a significant key to understanding the maturation of the 

moated form. 

Low terraces dominate the Mun catchment area (Moo rmann 1972:15; see also 

Ch.2). The downcutting process of the river which creates the terraces means 

that river water is less available on the terrace than it is on the floodplain. 

As location moves from the floodplain to the low and upper terraces flood 

danger decreases, but the need to conserve water increases. 

Of the 91 moated mu'ang, 55 per cent are located on low terrace land. The 

distribution of the sites according to terrace is shown on Map 5. The terrace 

locations in Nakhon Ratchasima and Buri Ram are shown in the table below. 

Table 4.3 Terrace location of sites in Nakhon Ratchasima and Buri Ram 

total % land % sites total % land % sites 
N. Ratchasima N.Ratchasima Buri Ram Buri Ram 

levee floodplain 10 30 5 11 
low terrace 5 30 41 66 
low-middle terrace 17 25 14 9 
upper terraces 68 15 40 14 

source of total percentages (Soil Map 1975, 1977) 
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Map 5 Distribution of moated sites by terrace 
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Eighty-two per cent of the moated sites in this work are located in Nakhon 

Ratchasima and Buri Ram. Changwat Nakhon Ratchasima contains the highest 

percentage of floodplain (10%). In this changwat 30 per cent of the sites are 

located on floodplain, while 55 per cent are on low and low-middle terraces. 

In Buri Ram, only 5 per cent of the changwat is floodplain, and 11 per 

cent of the sites are located there. Seventy-five per cent of Buri Ram sites 

occur on the low and low-middle terraces. In changwats of Surin and Si Sa Ket, 
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the percentage ~f moated sites on low terrace soils increases to SO and 100 per 

cent respectively. 

A majority of the moated~, therefore, were located on the terraces. 

As will be described in Chapter 5, the moated sites increase in complexity as 

their location moves from floodplain to terrace. On the floodplain, mounds 

tend to not be completely enclosed by moats and earthworks, and have a lesser 

number of earthwork additions. On the low and upper terraces, the percentage 

of the mound encircled by moats and earthworks increases, as does the number of 

additions. This implies that the terrace hydrology may have been the primary 

catalyst in the development of the Mun basin moated form. 

As the upper terraces appeared to have the least available water 

resources, a test was conducted to see if high terrace sites were nonetheless 

adjacent to lower terrace areas where water was more abundant. The findings, 

considered in the context of terraces, are shown below in Figure 4.3 and Table 

4.5. 

rigure 4.3 Terrace catchment of eight moated sites 

Ban Mai 5i Uan 
[20-22i .ND48-1] 

• • 
• • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • 

Ban Makha 
[20-39i. ND4S-1] 
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Ban Mu'ang Phlap Phla 
[20-57i.N048-1] 

Ban Sanuan 
[21-04i.N048-1] 

Ban Samrong (1) 
[21-26i.N 04 8-5] 

Ban Mu'ang fang 
[21-43i.N048-5] 

Ban Khok Mu'ang 
[22-09i.N048-2] 

~-

~ ~ 
" " . • • , . , . .. • 

Scale: 

flo odp 1 a i n 

Middl e-uppe r 
terraces 

L...J 
1 km 
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Key 
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Low terrace ! ' , ', ! Low-middle 

I " " terrace 

Lower parts lava flow 
and/ or erosion 
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Table 4.4 Terrace around the moated mu'ang 

Site Si te Catchment 
number Ban terrace terrace 

20-22i .N048-1 Ban Mai Si Ll an mid-high low, middle-upper 
20-39i.N048-1 Ban Makha middle middle-upper, low-middle 
20-49i .N048-1 Ban Nang Ta Na low-middle low-middle, middle-upper 
20-57i.N048-1 Ban Mu'ang Phlap Phla low-middle low-middle, middle-upper 

21-04i .N048-1 Ban Sanuan high overlooks low 
21-26i.N048-5 Ban Samrong (1) middle overlooks low 
21-43i.N048-5 Ban Mu'ang Fang middle island in low 
22-09i.N048-2 Ban Khok Mu'ang middle middl e-uppe r, overlo oks low 

Eight fully developed complex sites were selected, as most of these are 

located on upper terrace s (see Ch.5 for defini tion of terms) • The resul ts were 

divided. Four of the sites (those in Changwat Nak h on Ratchasima) were 

generall y surrounded by middle-upper terrace land or a mosaic of low-middle and 

middle-upper terrace. The other four (in Changwat Buri Ram) overlooked low 

terrace areas. This division once again demonstrates the effect of the Mun 

River on the distribution of moated sites. The test results indicate that in 

the upper Mun basin (Nakhon Ratchasima) where small tributaries are more 

frequent, upper terrace mounds suitable for moating were found. In the middle 

Mun basin (Buri Ram and Surin), where water is less available, upper terrace 

mounds suitable for moating tend to occur overlooking or in the midst of low 

terrace areas. 

4.5.3. Soils and land capability classification for rice 

Soil groups in the Mun basin are correlated to terrace zones. Thus, as 

with the terraces, hydrology is a descriptive factor. The analysis of the 

moated site soil locations showed a preference for lateritic soil groups 
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exhibiting a characteristic wetness or "gleying" in their subsurface horizon, 

and containing concretions of iron ore. The subsurface gleying may have 

augmented water supply to the moats, while the laterite could have been 

exploited both as an iron ore and a building material. 

Sixty-five per cent of the moated sites are found on either Roi Et (47%) 

or Kula Ronghai (18%) soils, both terrace rather than floodplain groups. The 

source of these soils is old river alluvium. The soil groups on each 

terrace zone are slightly different in the upper Mun basin (Nakhon Ratchasima), 

than in the middle basin, once more reflecting the changing character of the 

Mun River in its upper and lower reaches (see Ch.2 and above). In Nakhon 

Ratchasima province, the most common low terrace soil group is Kula Ronghai; 

Roi Et soils are found on low-middle terraces. In the other three survey 

provinces, Roi Et soil predominates on the low terraces. 

In Nakhon Ratchasima, the moated sites are located on three major soil 

groups: 
17 % Phimai floodplain soils 
30 % Kula Ronghai low terrace soils 
25 % Roi Et low-middle terrace soils 

In Buri Ram, the most frequent soil types are 

9 % Ratchaburi floodplain soils 
55 % Roi Et low and low-middle terrace soils 
11 % Korat low and middle terrace soils 
9 % Satuk high terrace soils 

In Surin and Si Sa Ket nearly all moated sites are on Roi Et soils (80 and 

100 % respectively). 

Roi Et soils are characterized by a thin surface layer, and clayey, wet 

subsoil often with lateritic concretions or sheets (Moorman 1972:22). The 

wetness or "gleying" typical of Roi Et soils, and their frequent location in 

slightly depressed areas, could have augmented water supply into the moats 

(Pendleton 1962:74). The Kula Ronghai soils also contain spherical iron 
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concretions, typically between the surface and subsurface horizons (Pendleton 

1962:74). The clay and laterite these soils contain may have been used to seal 

the moat bottoms. 

laterite is a traditional building material in the Northeast (see Ch.2). 

Its use in this regard may have been inadvertant (i.e. the lateritic soil 

excavated from the moats may have hardened into the earthwork remnants visible 

today) or it may have been deliberately fashioned (e.g. Srisakra Vallibhotama's 

1981) mention of laterie serna stones). Not least important, laterite was a 

source of iron ore. While the excavation of the lateritic soil may have been 

prompted by water supply demands on the terrace zones, its use as a source of 

iron ore may have become a major attraction of the terraces for the moated 

mu'ang inhabitants. 

land capability: The distribution of sites according to their land 

capability for wet rice cultivation was also analyzed. As detailed in Chapter 

2, the system of land classification rates soils for suitability from I (very 

good) to V (very poor). In addition, limitations are indicated. for instance, 

soil thinness is indicated by an "s" limitation, and lack of moisture by "m". 

Many of the limitations reflect 20th century deforestation and agricultural 

intensification. Thus they are of limited use in the present study. The five 

rating groups, however, provide a documented means of generalizing the many 

different soil groups. 

The most common land capability classification of the moated sites is 

IIIsm. This indicates soil moderately suited to rice cultivation limited by 

thinness of the soil (s) and lack of moisture (m). The (m) limitation 

demonstrates the need to conserve water in the site location areas. The 

percentage of moated sites in each changwat on soil classified as IIIsm is 

given below. 
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Nakhon Ratchasima 30 % 
Suri Ram 54 % 
Surin 90 % 
Si Sa Ket 83 % 

In the following table, land capability classification of the moated sites 

is compared to the amount of land per changwat in each of the classification 

groups. 

Table 4.5 Land capability classification of moated sites 

Nakhon Rat chas ima: 

% Su ri Su r in: Si Sa Ket: 
sites % Ram: 

Sui tabili ty: [changwat] 

ve r y we 11 (1) 7 [ 0.4] 0 [ 0.0] 0 [ 0.0] 0 [ 0.0] 
well (II) 20 [ 7.8] 6 [ 1.6] 0 [ 0.6] 0 [ 1.7J 
moderately (III) 37 [19.3] 63 [33.1 ] 90 [42.5] 100 [41.5] 
p 00 rl y ( IV) 5 [ 1.9] 17 [11.8] 0 [10.7] 0 [ 4.4] 
very poorly ( V) 30 [67.9] 14 [46.0] 10 [40.3] 0 [48.8] 

source (Land Capability Classification Maps 1973, 1977, 1982) 

It can be seen that the most common location of the moated si tes is on 

Type III soils. The Nakhon Ratchasima sites occur more frequently on soils very 

well suited (I) and well suited (II) for rice cultivation than in the other 

changwats, once again reflecting the differences resulting from the changing 

character of the Mun in its upper and lower reaches. As the settlements move 

east through Suri Ram, Surin, and Si Sa Ket, the percentage of sites on soils 

moderately suited for rice (III) steadily increases. 

What is at first glance surprising is the number of sites located on land 

very poorly suited for rice cultivation (V). The limitation on the majority of 

sites located on such land was topography (t). As discussed above under 
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altitude and terrace description, slight rise s in th e natural terrain were 

favoured locations for the moated habitation site s. A mound location in the 

midst of, or on the edge of an elevated area which is topographically poor for 

rice, may nonetheles s have acc ess to sufficent catchment land to meet rice 

cultivation need s. 

To cons truct an accurate portra i t of site catchment, the complete 

settlement pattern (both moated and non-moated habitation mounds) mu st be 

taken into account. In addition, the occupational chronology of neighbouring 

mounds is needed to as sess the degree of competi tion for favourable cultivation 

areas. As the pre sent work considers only moated mounds , site catchment 

analysi s has not been included. 

4.5.4. Water and site function 

The water-filled canals which encircle the moated ~ distinguish them 

from other habitation mounds. An adjacent stream to supply the canal s was 

essential for a mound to be suitable for moat construction. Where a stream wa s 

close to the site, multiple moats channeled water around the mound. A typical 

moat-stream connection is illustrated below. 

Figure 4.4 A typical moat-stream connection 

stream 

1"!f'I1--- mound 
moats 

Ban Murang Tang [20-51i.ND48- 1] 

Di rect stream-moat connections are visibl e at 86 per cent of the moat ed 

site s on the Williams-Hunt photographs. A second water supply within two 
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kilometres of the centre of the mound was evident at 98 per cent of the sites. 

While only 23 per cent of the 91 moated mu'ang have an area less than 10 

hectares, 77 per cent of those without a visible water supply were under 10 

hectares. It is unknown whether the absence of feeder streams for these smaller 

sites is a natural occurrence, or whether smaller sites were unable to support 

the necessary population to maintain the moats over time. 

On aerial photographs streams are seen as positive vegetation marks even 

if the water is not apparent. The line is defined by rich growth along a 

stream bank or a silted river bed. A river line is absent where the stream is 

too dried up tb support vegetation, or because of a later alteration in its 

course. Wells and underground springs are also not generally apparent on 

photographs (at the 1:50,000 scale common in the Williams-Hunt Collection). 

The pattern of ricefields radiating out from the moated sites indicates 

that irrigation, fixed fields, and bunding were all probably associated with 

the moated mu'ang. It is possible that the moats provided the mechanism for 

maximizing the area immediately outside the earthworks, by providing water for 

nursery rice cultivation. Today, nursery rice is nutured along the edges of the 

old moats for setting out into the fields once the young shoots are 

established. 

There are several ways that water could have been transported from the 

moats to the surrounding fields. One of these, canals, are still visible on 

some aerial photographs. Many moated sites have short positive vegetation marks 

(possibly former canals) radiating from the moats out into the rice fields and 

then terminating. There are also many present-day roads projecting from the 

moated sites, some of which could be former canals. 

Many methods of small-scale irrigation would leave no above-ground 

evidence. Channels are dug through bunds in ricefields today, often with 
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hollowed out logs acting as pipes under earthworks. Ground survey showed no 

pattern in the curve of the earthworks to indicate encient irrigation (or 

defensive) structures. There has not been a stratigraphic excavation of a 

moat/earthwork construction in the Mun basin, so there is no data on their 

internal structure. Water could also have been scooped out of the moat! by one 

of the simple treadle or shovel systems In use in Southeast Asia today (Hanks 

1972:37-8). 

The amount of water from the moats which might have been used in uch 

irrigation projects was sizeable. My survey indicates a minimum water depth of 

2 metres in the moats. Inscriptions c.r:d Thai legend has it that moats were dug 

to the depth of an elephant. If even half of this water was ultimately 

tr~nsp0rted to surrounding fields, it means that each surface hectare of moat 

area could provide one hectare metre or 10,000 cubic metres of irrigation 

water. An average-size but simple moated site has a 23 hectare mound with one 

moat 40 metres wide surrounding it. This would provide seven hectare metres or 

70,000 cubic mftres of potential irrigztior water. Taking the figure of 1.5 

hectare metres of water as necessary for a single hectare dry-season crop 

(Brorson 1978: 280), the potential water from this one moat, at an average 

site, could yield enough water to grow a crop on 4.6 hectares of land. It has 

been estimated that the average broadccst rice yield per hectare of broadcast 

rice is 1333.8 kilograms (kg). The average Thai annual consumption of rice is 

179 kg per person (Payom Chantaratiyakarn 1984b:630-1). Therefore, the 

irrigation potential from one moat could support the growth of 6135.48 kg of 

rice. Today in Thailand, this would meet the annual rice needs of 34 adults. 

The point of this calculation is to show that the irrigation potential of the 

moats shculd not be discounted as a primary function. 

A large amount of labour was needed to excavate the moats and construct 

earthworks. The Estimated area of the moat and resevoir complex at the moated 
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si te of Ban Chiang Hian, Mahasarakham, is 10 hectares. Even if the moat depth 

was only one metre, a total of 100,000 cubic metres of earth was removed (Payom 

Chantaratiyakarn 1984b:633). If a man shifts two cubic metres of earth in one 

day, and two further people are required to move fill and deposit it on the 

edge of the moat, it would take 500 well fed adul ts, equipped wi th iron tools, 

300 days simply to remove the soil to a depth of one metre (ibid.633). 

Th work force of 500 could have dug continuously for a year to finish the 

Ban Chiang Hian moat, or the excavation could have been conducted over a number 

of years. In either event, the task represents considerable l,bour, requiring 

strong motivation, to complete. Payom Chantcratiyakarn suggests that the labour 

component to build moats at Ban Chiang Hian represents tribute (Payom 

Chantaratiyakarn 1984b:633). Tribute can imply the forced labD ~ r cf slaves, or 

a VOluntary relationship benefiting all parties. The definition of the moated 

mu'ang at the beginning of the present work indicates voluntary construction 

and maintenance of the moats for the communal benefit of all levels of the 

mu'ang society (see Ch.1). 

Even the most casual study of these moated settle~ents begins to reveal 

the many functions they ful filled. The incentive to construct the moats clearly 

came from the advantages they cCLld offer. The water in the moats provided 

domestic and agricultural water supply, and an abundance of marine food. The 

earthworks supported dense vegetation creating almost impenetrable defensive 

barriers against human enemies or wild animals. Valuable domestic animals could 

also be enclosed and protected by the surrounding earthworks. Both moats and 

earthworks demarcated the domain of the mu'ang, an i""ortant sense of village 

identity and security which cannot be overestimated. 
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4.5.5. Topographical su.mary 

The preferred topographical location of the moated sites is on the low cnd 

upper terrace mounds, at 130- 180 metres altitude, adjacent to a watercourse 

which has been diverted to for~ Er encircling moat. Each moated site is 

morphOlogically unique, its shape a product of the natural mound contours and 

the local hydrology. The sites are commonly located on the Roi Et soil group. 

The most frequently associated land capability classification is IIIsm, being 

land moderately suited for riCf ~i1h limitations of soil thinness and lack of 

moisture. I found the highest concentration of moated sites in the Mun basin 

in the middle and upper regiors, the provinces of Nakhon Ratchasima and Buri 

Ram. 

4.6. Moated site area and relationship between sites 

Having analyzed the topographic location of the moated sites, I next 

investigated the distribution of sites by area. As the topographic ordering of 

individual sites reflected the terrain, it was my belief that the spatial 

distribution pattern would be dominated by the same factors, and that 

examination of the spatial pattern would further an understanding of the 

relationship between the moated sites and the local morphology and hydrOlogy. 

Before analyzing the size distribution of the whole group, I inspected the 

~Erts of the moated form relative to total area. I then defined the range of 

areas. The survey area was next reduced, and the new "core" area outlined 

spatially, by nearest neighbour and rank/ size analyses. The purpose was to see 

what areas the moated sites had, and then assess any hierarchical and spatial 

significance in their arrangement. 
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4.6.1. Nuclear and orbital area: earthworks of moated sites 

Each moated site has a nuclear area (the mound) and an orbital area (the 

encircling moats and earthworks). Site area in the present work designates the 

sum of the nuclear and orbital areas. To understand ~hat is meant when I refer 

to a site's area, it is necessary to first outline my reasons for including 

both parts. I then describe my proce~~re for grouping the sites by orbital 

area, and then how the nuclear and orbital area influence the total area 

calculation. 

In part, it was a practical choice. As discussed in Chapter 1, the 

earthworks form clear perimeters for the moated sites, providing a standard 

based on past rather than present occupation In addition to this, moated 

~ in this work has as one of its connotations, the concept of a 

territorial domain (again see Ch.1). for the moated sites, this domain is 

assumed to have at least been equal to the terrain enclosed by the site's 

earthworks. 

It is unclear to what extent the orbital area was used for habitation. It 

has even been suggested that the orbital area was the settlement area, and 

houses on stilts were located on the earthworks extending over the moats, with 

the mound of peripheral or ceremonial interest (Van Liere 1980: 269). This 

conclusion was drawn from dwelling patterns in southern Thailand, Vientiane and 

Angkor. All of these areas have a different ecology from the Mun basin, making 

comparisons questionable. In my ground survey I consistently found more surface 

sherds on the nuclear or mound portion of the site than on the earthworks. In 

addition, erosional or road cuts invariably revealed a richer deposition of 

sherds in the mound than in the earthworks. 

The apparent scarcity of sherds in the earthworks may be due to lack of 

excavation, or may indicate that they were densely vegetated and not part of 
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the habitation (or burial) areas where pots would commonly be discarded (or 

placed). Nonetheless, the earthw0rks were pErt of, rather than external to, 

the domain of the moatec mu'ang. They not only demarcated the village, but the 

moats they enclosed provided many benefits to the village. Both nuclear and 

orbital areas are part of the entity of the moated ~ and both are thus 

included in site areas in this work. 

The orbital area of each moated site is designated as having one, two or 

three encircling earthwork "rings". This standardization required some 

compromises in the interpretation of the aerial photographs. As the earthworks 

are ecologically rather than ceremonially derived, each site is uniq~e. In some 

cases, all the earthworks do not completely surround the nuclear area (e.g. 

Ban Don Yai, Si Saket [23-07i.ND48-6]). The site may never have been 

completely surrounded, or additional earthworks may have been constructed only 

where they could be effective. In the example given, the earthworks were 

extensive, and Ban Don Yai was assigned three earthworks. In other cases, the 

photograph could possibly have been interpreted to show more than three 

earthwork rings (e.g. Ban Krasang (Phum Roen), Buri Ram [site no. 21-39i.ND48-

5] and Ban Mu'ang Ou, Buri Ram [site no. 21-42i.ND48-5]. As the greater 

numbers were questionable, these sites were assigned three earthworks. 

After assigning each site either one, two or three earthwork rings, the 

relationship of total area (nuclear + orbital) to number of rings was then 

analyzed to see if there was a direct statistical relationship between site 

area and multiple earthworks. If all the nuclear areas of the moated mu'ang 

were approximately the same size, there would have been a positive correlation 

between area and number of earthworks. This is because each added earthwork 

would have appreciably increased the total area. My hypothesis was that if 

earthworks were constructed as tribute by slave labour, then large area sites, 

with their additional population, power, and prestige, would receive more 
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tribute than small sites and therefore have the most earthworks. 

As seen in the table below, there is no relationship between site size and 

number of earthworks . A wide range of site areas is found in each earthwork 

group. The sites with three earthworks did average somewhat larger than two-

earthwork sites, but this was countered by the one-earthwork sites whose mean 

was larg€r than those with two earthworks. This implies that the number of 

earthwcrks was not determined by area-based prestige, and supports my 

contention that the moats and earthworks are primarily dictated by the local 

morphology and hydrology. 

Table 4.6 Relationship of earthworks to area (in hectares) 

1 earthwork 2 earthworks 3 ear thwo rk s 
----------------- --------------- ----------------

number of sites 23 36 32 
mean area 25 22 38 
mi nimum area 1 2 5 
maximum area 118 168 150 

The area - earthwork comparison above highlights two further issues. The 

first is the relationship between nuclear area and total area. The second is 

the necessity to exclude from further analysis a group of four moated sites 

which the preceeding statistics showed differed from the main body of moated 

mu'ang. These four sites form my "dissimilar moated" group and are described at 

the end of this section. 

Nuclear versus total area: The significance of the orbital areas to the 

total area has been described above. The preceeding analysis had shown that 

large sites did not necessarily have the greatest number of earthworks. In 
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cases of a large site with few earthworks, the domain of the ~ would not 

have been appreciably increased by the orbital area. I decided to take a 

sample of sites and analyze the relationship of nuclear and total area to see 

how much the mu'ang domain did tend to increase with additional earthwtrks, and 

to see if multiple eartworks were generally found around lar ge 

results are shown in the table below. 

Table 4.7 Nuclear versus total area 

Site no. Name Rings Total 
a re a 

------------ ----------- -------

21-07i.N048-1 Ban Ut Oaek 1 44 

21-05i. N 04 8-1 Ban Talat Pho 2 13 
20-20i.ND48-1 Ban Dong Phlong 2 41 
21-32i .ND48-5 Ba n Sai Rayong 2 22 
21-41 i .ND4 8-5 Ban Rayon 9 2 "2 
21-04i .ND48-1 Ban Sanuan 2 13 

21-06i.ND48-1 Ba n Th ame n Cha i 3 50 
21-26i.ND48-5 Ban Samrong 3 22 
21-27i .ND4 8-5 Ban Prathai Rin 3 50 
21-28i .N048-5 Ban Mu'ang fai 3 68 
20-22 i .ND4 8-1 Ban Mai Si llan 3 12 
21-39i.N048-5 Ban Krasang (P.Roen)3 44 
20-23i.N048-1 Ban Don Khon Khap 3 24 
21-08i .ND48-1 Ban Nang 0 3 44 
21-10i.N048-1 Ban Mu'ang Chak 3 34 

correlation coefficents earthworks vs. total area 
earthworks vs. nuclear area 

Nuclear 
area 

-------

44 

7 
21 
12 
7 
9 

16 
8 

17 
28 
5 

19 
12 
22 
24 

= +0.2190 
= -0.2914 

mounds. The 

% Nuclear 
area 

---------

100 

53 
51 
56 
57 
72 

32 
34 
35 
41 
42 
42 
50 
50 
70 

14 de~rees of freedom Pearson correlation 0.05 level of significance: +0.497 

Pearson correlation coefficent formula 

n~XV - (~X)(~V) 
-------------------------------
222 2 

[n~X - (~X) ][n~V - (~V)] 
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A correlation coefficent of +0.2190 for earthworks versus total area 

showed that the mu'ang domain did not increase significantly with additional 

earthworks (the Pearson correlation 0.05 level of significance for 14 degrees 

of freedom being +0.497). Nor was there any significant correlation between 

nuclear area and number of earthworks, shown by the result of -0.2914. The 

nuclear area of the sample equalled anywhere from 32-100 % of the total area 

(100 % being obtained where the earthwork hugs the perimeter of the mound). The 

domain of the Ban Mu'ang Chak, where the nuclear area was 70 per cent of the 

total area, was increased only 30 per cent by the addition of 3 earthworks. In 

contrast, the 3 earthworks of Ban Thamen Chai, increased its domain by 6e per 

cent. 

The absence of the association of multiple earthworks with large mounds, 

and the lack of evidence that earthworks were added to increase the mu'ang 

domain, adds spatial evidence to the topographical indications that the local 

morphology and hydology of the Mun basin were the primary factors in 

determining the moated form. 

Dissimilar moated group: The average range of site areas shown in the 

earthwork-area comparison above was 143 hectares. The wide range was caused by 

the two largest sites in the 1-earthwork group and the largest site in the 2-

and 3-earthwork groups. In addition to their unusual size, each of these sites 

exhibits other differences from the main body of moated mu'ang. I decided they 

should be excluded from the moated mu'ang analysis, so I placed them in a 

dissimilar moated group. They are described below. 

(1) Excluded due to modern urbanization: Buri Ram [21-
29i.N048-5; 81ha] and Surin [22-13i.N048-5; 118ha] 

Although both were ancient habitation sites, urbanization 
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makes it questionable to presume that current area equals 
ancient area or that they were as disproportionally large as 
they are today. They do not (or no longer have) the moat
mound-moat profile typical of the moated mu'ang. 

(2) Excluded due to atypical morphology: Mu'ang Sema [20-
60i.ND47-8j 150ha] and Amphoe Phutthaisong [21-64i.ND48-1j 
168h a] 

Mu'ang Sema, although a significant site, is excluded 
because it is peripheral to the main distribution, and 
because two of the three earthworks are anomalous amoeba-like 
extensions rather than encirclements. The area of 150 
hectares includes an original 37ha moat-mound-moat enclosure 
and secondary earthworks. A third earthwork surrounds an 
additional 150ha, and may actually be a canal to a separate 
settlement mound. The added earthworks do not form the 
concentric earthworks necessary to give the site the moat
mound-moat profile typical of the si tes analyzed in the 
present study. 

Amphoe Phutthaisong is very similar in appearance to Mu'ang 
fa Daed, Kalasin. It has a small inner area apparently 
conforming to the moat-mound-moat profile. However, the gap 
between this and the second moat is atypically large and does 
not derive its shape from the mound. As with Mu'ang Sema, 
additions have modified the morphology. The total site lacks 
the moat-mound-moat profile, making it a special case. 

4.6.2. Area of the .aated mu'ang 

With the exclusion of the dissimilar group, the area range of the moated 

mu'ang fell to 1-68 hectares. The largest site (68 ha.) is Ban Mu'ang fai, Buri 

Ram [site no. 21-28i.ND48-5]. The 80 core moated sites were divided into small, 

medium and large groups by size. The results are shown in the table below. Map 

6 shows the distribution by size of all the moated sites: the core group, the 

dissimilar group, and the peripheral sites excluded in the next section prior 

to nearest neighbour analysis. 
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Table 4.8 Area of the moated mu'ang 

dze (h a) numb e r per cent 

---------- -------- ----------
o - 20 38 47 

21 - 40 24 30 
40 - 68 18 22 

Map 6 Distribution of moated sites by size 

~- ... II •• 
• - ... _il .. D I, Jt 

! t , 

g - I.". --t t02 .00 
t ,i", ... 1. 

All the .oated sites described in the present work are shown 
on the above map: the core moated mu'ang, the dissimilar 
moated group of sites excluded in section 4.6.1., and the 
peripheral sites which are excluded in sectIon 4.6.3. Sites 
are divided into 3 groups: small (0-20 ha), medium (21-40 ha) 
and large (40-68 ha). 
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If the moated site areas are divided by changwat, as in the next tabl e, it 

can be seen that the highest mean is in the middle Mun basin, where Buri Ram 

si tes average 32ha. Only 9% of si tes in Buri Ram are under 10 ha. In the upper 

basin, Nakhon Ratchasima contains the largest percentage of small sites, with 

33% under 10 ha. Wi th the exception of Si Sa Ket, the range of areas was 

comparable in each of the provinces. There are three significant points to be 

taken from the range of area s. 

First is that the upper Mun basin region apparently offered smaller mounds 

sui table for moating. Secondly, the mechanism of moating was effective for both 

large and small habitation mounds. Third, the area of the average moated mu'ang 

is 21 hectares, which is considerably larger than the average for non-moated 

prehistoric mound sites on the Khorat Plateau. Welch's Phimai study of 

habitation mounds (only a few of which were moated) found an average site size 

of 6.52 ha. Higham's Mahasarakham unmoated survey sites had a mean of 4.76 ha 

(Moore 1985:2). 

On the basis of present evidence, the moated sites on the Khorat Plateau 

tend to be very much larger than unmoated si tes, which would make them a 

natural focus for the unmoated sites. An analysis of this size difference and 

its signifigance would of course have to include unmoated sites, which this 

study does not. 

Table 4.9 Area of .oated sites by changwat 

Na kh 0 n Bu r i Ram Sur in Si Sa Ket 
R atchasima 

no. of si tes 39 33 9 6 

o - 10 13 3 2 3 
11 - 30 19 14 6 3 
31 - 50 6 12 0 0 
51 - 70 1 4 1 0 
range 59 66 60 25 
mean 19 31 13 13 
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4.6.3. Exclusion of peripheral sites and nearest neighbour analysis 

Seven widely spaced sites, which occur outside the core of the moated 

mu'ang distribution, were removed from the sample prior to further analysis. 

Although they could be adequately dealt with in the topographical descriptions, 

they would prejudice spatial analysis by making the density of moated sites 

appear more widely dispersed than on the whole it is. The seven outlying sites 

were at least 45 kilometres east of the main body of sites. The mean distance 

between two sites among the outliers was 28.7 kilometres, while the mean 

intersite distance for the other moated sites was 4.76km. The excluded sites 

were: 
22-08i.ND48-2 Ban Banlang Surin 
23-02i.ND48-6 Ban Ku Si Sa Ket 
23-06i.ND48-6 Ban Phawon Si Sa Ket 
23-07i.ND48-6 Ban Don Vai Si Sa Ket 
23-10i.ND48-6 Ban Sa Phu Si Sa Ket 
23-12i.ND48-6 Ban Nam Kham Si Sa Ket 
23-18i.ND48-6 Ban Tong Pit Si Sa Ket 

The distribution boundaries of the remaining moated sites fall between the 

middle and upper reaches of the Mun and its north and south tributaries (14.30-

15.45n x 102.00-103.38e). The tributaries includ~ Lam Boribum and Huai Thai 

Khae in the west, Lam Sa Thaet and Huai Takua in the north, and lam Plai Mat 

and lam Chi in the south. This area approximates the main distribution of 

moated sites in the middle and upper Mun basin. There was little problem in 

drawing a boundary around the region of moated sites as it corresponds so 

clearly to the river basin. The total area included measured c.12,913 square 

kilometres. 

I decided to explore the density pattern formed by the sites within the 

distribution using the nearest neighbour statistic. This describes the ratio of 

the observed to the expected density of sites. The ecologists Clark and [vans 
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(1954) developed this ratio describe the actual arrangement of points (sites) 

within a given area, versus the pattern which would be expected if their 

distribution was totally random. 

The ratio (R) can range from zero, with all the points at the same 

location, to +2.1491, where all points are uniformly arranged on a triangular 

lattice. A random pattern is denoted by a result of +1.00. Values around 1.00 

may indicate an absence of major pattern-forming influences on the arrangement 

of points (Haggett 1983:363). The "R-scale" shows increasing aggregation of 

points as it approaches zero, or increasing dispersion of points as it nears 

+2.1491 (Adams and Jones 1981:316). The aggregate, random and dispersed 

patterns may be characterized as follows (ibid.315): 

aggregate: highly localized resource or "extraregional 
influence which has focused upon a particular location 
because of its strategic, trade or market position in a much 
wider matr ix" 

random: a transitional stage between agrregation or 
dispersion with distances between points neither very large 
(dispersed) nor very small (aggregated) 

dispersed: "spatially uniform resource base or internal 
competition among central places all of which perform 
essentially the same functions" 

One of the major limitations of nearest neighbour analysis is the effect 

of the boundary on the inclusion of points (Hodder & Orton 1976:41-2). The same 

pattern can appear aggregated when displayed within a large area and tend 

towards dispersion as boundary area is decreased. Ideally the area used 

approximates a significant political settlement unit or a naturally bounded 

area. The present analysis is bounded by the geographical area of the middle 

and upper Mun basin. 
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The nearest neighbour statistic is obtained by first measuring the 

distance from each point to the next closest point, the "nearest neighbour"(!). 

The densi ty (!!.) equals the number of points (~) minus one, divided by the area 

within which the points occur (~); (d = (n - 1)/A) (Hodder & Orton 1976:38). 

Both distances between points and the area should be measured in like units. 

The nearest neighbour ratio is derived by the formula: ~ r/n 
R = --------

1/(2.Jd) 

This is the sum of the obse rved distances divided by the number of points, 

which in turn is divided by the density of points expected in a random 

distribution (given by dividing 1 by two times the square root of the densi ty). 

Welch's nearest neighbour analysis of settlement pattern in the alluvial 

plain of the Phimai region yielded a ratio equal to +0.880 (where A= 819 sq km, 

n= 228, d= 0.278/ sq km) (Welch 1984:135). Both moated and non-moated sites 

were included in the sample, giving a higher density than that of the present 

moated-o nl y s amp 1 e. 

The middle and upper Mun area in which the moated mu'ang of the present 

work are contained measures c. 12,913 sq km, all si tes being placed well wi thin 

the boundaries. The calculated area enclosed all the moated sites but did not 

include the entire upper and middle basin (c.24,062 sq km), as there are some 

areas with moated sites for which the Williams-Hunt Collection contains no 

cover, as evidenced by the larger number of moated sites documented in the work 

of Tiva Supjanya (1982, and section 3.2 of this volume). To have used the 

larger area would have created a false sense of clustering In the nearest 

neighbour result. The nearest neighbour ratio of +0.7409 that was obtained 

using the area of 12,913 sq km, indicated an absence of major pattern forming 

influences. The average intersite distance of 4.74 km was commensurate with a 
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random distribution, being neither very large nor very small. The results were: 

number of si tes 
area 

density/ sq.km. 
nearest neighbour ratio 

80 
12,913 square kilometres 

0.0061 
0.7409 

As more unmoated remnant terrace mounds were inhabited than were moated 

mounds, I decided to compare my results with a sample area including both 

moated and non-moated mounds. The purpose was to see if the moated distribution 

was representative of the settlement pattern formed when both moated and 

unmoated habitation sites were included. A 10x15 kilometre rectangle was marked 

off in an area in Buri Ram containing three moated sites. All other points 

identifiable as inhabited mounds or ponded areas were included. Twenty-nine 

points were identified and the distance measured to the nearest neighbour. The 

interpoint distances ranged from 0.25-3.00 km. Significantly, although the site 

density was higher (+0.1795), the nearest neighbour ratio (+0.9145) also gave a 

random result. The clustering tendency of the moated sample was largely absent, 

as each unmoated site did not necessarily have an adjacent divertable stream. 

My findings, and their similarity to those obtained in the Phimai area, 

indicates that the overall settlement pattern in the Mun basin is random with a 

slight statistical clumping which reflects the localized availability of 

streams occuring near locally elevated mounds. The random distribution is 

further evidence that the moated sites are primarily located according to the 

(near random) necessities of the local hydrology and terrain, rather than by 

(aggregate or dispersed) constraints imposed by internal political networks or 

extra-regionally determined strategic or trade requirements. 
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4.6.4. Central place theory 

One of the problems with nearest neighbour analysis is the underlying 

assumption that each point, site, centre or node, is of equal irrportance (Adams 

& Jones 1981:302). For example, in the nearest neighbour analysis in the last 

section, Ban Mu'ang Du [site no. 21-42i.ND48-5J a statistical weight equal to 

Ban Non Du [site no. 21-01i.ND48-1J. However, Mu'ang Du is a complex site with 

three earthwork rings and an area of 47 hectares, whereas Ban Non Du has only 

two earthworks and measures 16 hectares (see Plates 5.3 and 5.4). In this 

section and the next, the implications of the range in moated mu'ang site areas 

is considered, first in the context of "functional size" and central place 

theory, and then through a rank/size analysis. 

Previous site distribution studies have presumed that larger sites 

supported a greater number of inhabitants, with a corresponding increase in 

functional size (e.g. Adams & Jones 1981). If this assumption is applied to the 

Mun basin moated mu' ang, then the larger si tes se rved more functions than the 

smaller ones. 

"By functional size we mean the number of types of 
economically related activity carried out in a settlement. 
The number of types of goods and services produced by a 
settlement would be satisfactory measure of its functional 
size. As this type of information is unavailable from 
settlement survey a substitute measure must be found. 

A number of field studies by geographers have indicated 
a close relationship between the population of a settlement 
and various measures of its functional size. 
Haggett(1965:115-6) quotes significant linear correlation 
coefficents obtained from such studies which range from 0.75 
to 0.91. Again, all of these studies have dealt with modern, 
market-oriented societies. For the present then, we will 
proceed with the archaeologically untested assumption that 
there is a close positive relationship between population and 
functional size. Indeed, we will assume that these variables 
vary in direct proportion to one another. 
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Reliance on population as an index of functional size 

is not as happy a solution as might seem. We are left with 
the difficult problem of population estimation. Population 
estimation is difficult enough in dealing with an excavated 
site, where estimates of the size and density of residential 
architecture or other features can be made. These problems 
are severely compounded when only survey data are available. 
The conventional solution to this problem has been to assume 
a direct proportional relationship between the population of 
a settlement and its areal size." 

Sites of greater area, larger population, and more localized functions, have 

been termed "central places", to distinguish them from lower order smaller 

centres with fewer inhabitants and less functions. As described in section 

4.6.2. Area of the moated mu'ang, twenty-two per cent of the sites in the 

present study have been classified as large (over 40 hectares). Did they act as 

central places to the other moated sites, and to non-moated sites? For several 

reasons, particularly the fact that non-moated sites are not part of the 

present study, a definitive answer to this question is beyond the scope of this 

work. It is nonetheless instructive to review some of the literature on 

central place theory, as it encourages consideration of the nature of the Mun 

basin site network, and could provide a theoretical basis for future analysis. 

Central place theory revolves around a model of settlement pattern 

proposed and developed by Christaller (1933) and Losch (1954). Christaller 

and Losch defined a hierarchical organization wherein centres of a higher order 

filled all the functions of lower order centres, plus additional central 

functions (Hodder & Orton 1976:60-1). The most efficent arrangement places 

centres equidistant from each other on a regular hexagonal lattice. The 

secondary, comple~entary, or lower order centres are served by the central 

places. Christaller classified the spatial arrangement of the higher and lower 

order centres into three types according to market, transport, or 

administration principles (ibid.60-1). • 
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Both Christaller's and Losch's work and most of the subsequent 

applications have utilized data from modern market economies. "The model's most 

important assumption is economic maximization: that decisions affecting the 

economic position of an individual or group are always made in order to 

maximize that position" (Johnson 1975:288). Despite the fact that many 

archaeological studies deal with non-monetary market economies, Christaller's 

assumptions are nonetheless useful as exchange networks can still be extensive. 

In Northeast Thailand there is evidence from the neolithic period onwards (e.g. 

marine shells inland, marble bracelets, and metals in the bronze/ iron ages), 

of quite long distance trade networks. During my surface survey in the Mun 

basin, similar pottery types were widely distributed, further indication of 

some form of market environment. Christaller's theories have been effectively 

used in a comparative study of Uruk sites, where central place is defined as 

follows: 

"The spatial locus of an activity agglomeration 
involving production and distribution of goods or services or 
both, primarily for use within a surrounding complementary 
region. Such loci are usually, but not necessarily, 
associated with permamnent settlements" (Johnson 1975:288). 

On Losch's hexagonal lattice of settlement pattern, central places occur 

at regular intervals. In practice the lattice is most often distorted, a 

problem for which Losch did not allow (Haggett 1977:102). Although Losch 

proposed a high population density near the market area core, the implication 

of more closel y packed settlements around major centres is not accolTpanied by a 

steady decrease in the size of the hexagons as they move nearer the centre 

(ibid.102). A study by Bogue (1950) suggested that urban populations decline 

logarithmically with distance from the city centre. The density and rate of 

decline can vary with city size, region, and direction from the city. In all 
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three cases the regular lattice is distorted by agglomeration (Haggett 

1977:102). 

Another requisite of the Losch ian landscape rarely available in reality is 

a uniform terrain over which the lattice can be spread. Basic habitation 

requirements will nearly always exert "pulls" on settlement location. Pulls can 

be zonal (e.g. soil), linear (e.g. stream or routeway), or point (e.g. 

defensive site) (Haggett 1977:105). 

A third type of lattice distortion is the time, and the resulting 

complications to the central place hierarchy through evolution. Time distortion 

is particularly relevant to the present study as there is evidence for a 

longterm continuity to settlement pattern in the Mun basin (Welch: 1984 and 4.4 

of this chapter). 

In summary, Christaller and Losch's theories rarely apply directly to 

actual situations. They nonetheless provides a conceptual framework for 

examining the nature of site networks. It is also possible that spatial 

indications of central place could be detected by looking at the nearest-

neighbour distances of the large (over 40 hectares) sites, using the following 

procedure suggested by Clive Orton (personal communication, 1986). 

"Suppose that there are n1 large sites out of a total of n 
sites. Calculate the mean nearest neighbour distance to 
other 'large' sites (call this dI), and the mean nearest 
neighbour to all sites, both large and other (call this da). 
On the null hypothesis that the large sites are a random 
subset of all sites you can 'predict' dl from da, using the 
formula ~ = da~ If there is a central place pattern, 
then dl should-be greater than ~. 

The problem is, how to test the significance of any observed 
difference between dl and~. It doesn't seem possible to 
calculate this theoretically, because such a. calculation 
would almost certainly have to be based on an assumption of a 
random pattern of sites, which is not something I would like 
to assume. The approach I would adopt is to use a 'Monte 
Carlo' technique: assume that although the locations of all 
the sites are fixed, any could have been large and any could 
have been small. One then chooses sets of n1 sites--at 
random, and calculated a new value of dl for each-of these 
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sets. By comparing the actual value of dl with a large 
number (eg 50 or 100) of these hypothetical values, one can 
see whether the actual value is at all "unlikely", ie whether 
it's larger or smaller than the majority (eg 95%) of the 
hypothetical values. In this case, a high value would 
indicate a pattern which could be interpreted as a 'central 
place' pattern". 

In other words, this procedure would show whether large moated sites were 

farther away from each other than would be expected in a random situation 

(where random was defined by the 50-100 hypothetical subsets). If the actual 

mean distance to other large sites was greater than ninety-five per cent of the 

mean distances to other large sites in the randomly generated sample, then a 

central place pattern might be interpreted among the moated mu'ang. However, as 

mentioned above, there are three possible spatial arrangements of higher and 

lower order centres: market, transport, and administrative. Clive Orton has 

pointed out that in the case of a simple 'transport principle' central place 

pattern, all nearest-neighbour distances can be the same (pers.comm. 1986). 

Thus interpretation of the procedure results would require clarification of the 

type of central place pattern thought to exist in the region. 

I concluded that more data is needed, both on moated sites not included in 

the Williams-Hunt aerial photographic cover and the multitude of non-moated 

habitation sites, to validate the results of the above statistical procedure 

for the Mun basin. The moated mu'ang did not exist in a vacuum, but were 

surrounded by non-moated mounds. Both were part of any central place network. 

~.6.5. Rlnk/siz. Inllysls 

The spatial analysis of the moated mu'ang indicated a random distribution 

with a modest disposition for sites to group themselves around available water 

resources. Central place theory was introduced, and a statistical leans of 

examining spatial evidence for central places was presented, although its 

application is to be held for future analysis. In this section the ordering of 
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the sites by size is further examined using the rank/size rule. 

The rank/size rule describes a hypothetical pattern formed by the 

relationship of city sizes within a region. A German geographer, Felix 

Auerbach, determined that if settlements are ranked by size from 1,2,3 •••• n, 

that the population of the nth city was 1/n the size of the largest city. For 

example, the city with rank 3, had about 1/3 of the population of the city with 

rank 1. "This inverse relationship between the population of a city, and its 

rank within a set of cities is termed the rank/size rule" (Haggett 1983:365). 

If the data from a set of cities conforming perfectly to the rank-size 

rule are pl~tted on a normal scale, the line forms a J-shaped curve. If the 

axes are transformed to logarithmic scale, the curve becomes a straight line. 

If the distribution has one disproportionally large city and the rest are 

small, the line becomes a concave curve when plotted logarithmically. The 

distribution described by this concave curve is called primate. Alternatively, 

where there are a number of nearly equal large places and few small ones, the 

curve is convex and the distribution termed~. A fourth case, isomorphic, 

where city sizes are all roughly similar, yields a straight horizontal line. 

The different curves have been related to types of regional development 

and to the idea of "closure" (Adams & Jones 1981:310-11): 

isomorphic: Isolated ministates adapted to the uniform resource 
base, and having a "terminal" or "initial" phase which can be 
equated with a dispersed spatial point pattern. The isomorphic 
"may precede the hierarchical jump to a primate form" 
(Higham 1982:12). 

primate: The product of a few simple forces, often seen in 
smaller or younger regions, and which can be equated wi th an 
aggregated or clustered spatial point pattern (Berry: 1961). 

rank-size: The product of complex and often random forces, 
typical of large regions or those which have evolved over a long 
period, and closest to a random point pattern. 

145 



Locational Analysis of the Mun Basin Moated Mu'ang 

~: This appears to be a rank-s ize distribution wi th an even 
longer period of evolution, a dispersed pattern best described by 
closure, an index of the amount of contact with the "outside 
world". Considered at the interurban (regional) and interregional 
levels, urban size distributions have been classified and defined 
by degree of closure as follows (Adams & Jones 1981:311): 

Interurban closure 

low --> 
high --> 

Interregional Closure 

low 

rank-s ize 
primacy 

pluralism 
isomorphism 

A plural distribution suggests low contact with other regions but high 

contact with other regional urban areas. This equates to high interregional 

closure and low interurban closure. Plural distributions indicate an inward-

focused distribution, possibly lacking outside energiiing forces. There is a 

long evolution implying a condition of growth redistribution or perhaps 

decline. Primate distributions are tied to strong extra-regional influences, 

show little integration within the region, and are probably in a state of 

growth polarization and dynamism. In the rank/size · case, outside and 

redistributive forces are acting simultaneously, generally a sign of economic 

and social maturity (ibid.311). 

A further gauge of primacy is Mehta's ratio (Mehta:1964), which is 

obtained by dividing the size of the largest centre by the sum of the four 

largest centres. For a perfect rank-size distribution the resulting ratio 

would be 0.48 (1.00 /[1.00 + 0.50 + 0.33 + 0.25]). Ratios greater than 0.48 

characterize increasingly primate distributions, while ratios below 0.48 are 

obtained for typically plural distributions, down to a perfect plural or 

isomorphic ratio of 0.25. 
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Mehta's ratio for the 80 moated mu'ang is 0.27, a near-perfect 

plural/isomorphic result. The four largest moated sites are: 

(1) Ban Mu'ang Fai 
(2) Ban Phra Put 
(3) Ban Mu'ang Phlap Phla 
(4) Ban Thung Wang 

[21-2 8i.N 04 8-5] 
[22-21i .N048-6] 
[20-57i.N048-1] 
[21-62i.N048-1] 

68 ha 
62 h a 
60 ha 
59 ha 

Interestingly, the four dissimilar sites excluded earlier also yield a 

plural result of 0.32, which shows that they were excluded for sound 

morphological reasons, and not because they would have upset the present area 

analysis. 

When the rank and size of the 80 moated sites were plotted on log/log 

axes, the result was a fairly straight horizontal line which dipped into a 

smooth convex curve among the smaller, lower ranked sites (see figure below). 

The shape was accordingly described as plural/isomorphic. 

figure 4.5 Hoated .u'ang Rank/size log/log plot 
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The 
locational Analysis of the Mun Basin Moated MUlan; 
correlation between a plural or isomorphic rank size cu rve and a 

dispersed point pattern suggested by Adams & Jones did not prove to be the case 

for the present moated site sample. The moated mu'ang yielded a 

plural/isomorphic rank/size curve and a random pattern with a slight trend to 

clustering. This indicates that the moated si tes evolved over a long period of 

time on a uniform resource base, had a high degree of inter-site contact, but 

little tie to forces outside the region. The result was a high proportion of 

large mature settlements. 

4.6.6. Su.mary 

The longterm pattern of erosion and river downcutting on the Khorat 

Plateau has created numerous mounds. My surface survey and that of Srisakra 

Vallibhotama (1982) indicated that most mounds in the Mun basin with access to 

water have been occupied at some point in the past. Nearest neighbour analysis 

showed the moated mutang to be a statistically random sample of these mounds 

distributed across the Mun basin, with a slight tendency to cluster around 

water resources. Central place theory may provide an interesting basis for 

future work on settlement patterns in the Mun basin. 

The rank/size distribution of the moated sites proved to be 

plural/isomorphic, supporting a model of the moated sites as the product of a 

long period of evolution in a well-populated region of fairly uniform natural 

resources. Development occured laterally rather than vertically, and new 

elements overlaid and coexisted with the past rather than replacing it: "Plus 

que Ie remplacement, c'est cette coexistence qui se retrouve encore depuis les 

premiers vestiges historiques jusqu'i nos jours" (Soulbet 1972:7). 
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5.1. Classification definition of terms 

In the previous chapter, I described the location and distribution of 

moated sites in the Mun basin. Analysis indicated that the prime catalysts of 

the moated form were the local morphology and hydrology of the Mun basin. The 

final aim of this work is to classify the sites in a manner that reflects this 

evidence. 

Definitions which best illustrate the relevance of classification to the 

moated ~ are taken from biology. They range from simple descriptions, 

"Classification is the process of grouping things 
together on the basis of the features they have in common" 
(Jones & Gray 1983:3). 

To more detailed ones. 

"Classification is the ordering of organisms into groups (or 
sets) on the basis of their relationships. There may be 
confusion over the term 'relationship', which may imply 
phylogenetic relationship, or which may simply indicate the 
resemblance or overall similarity as judged by the characters 
of the organisms without any implication as to their 
relationship by ancestry" (Sokal & Sneath 1973:3). 

The classes to which the organisms (or sites) are assigned are initially 

undefined. This differentiates classification from identification, where a new 

entity is placed in one of a number of already defined groups (Doran & Hodson 

1975:159). A further distinction has been made by Cormack (1971) between 

classification and dissection. 

"A class is something more than an arbitrary division of 
material: 'Two basic ideas are involved: internal cohesion 
and external isolation. Sometimes isolation is stressed ••• 
sometimes cohesion ••• more usually both are involved ••• All 
collections may be dissected, not all 
classified ••• Classification may be a technique for generating 
hypotheses, dissection not'" (op.cit. 159). 
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Classification, or taxonomy, may be numerical or non-numerical. Numerical 

methods quantify the relationship between characteristics of the organisms. 

Groups are formed based on the degree of overall s imilari ty. Because of the 

precision of quantification, numerical taxonomy is seen by adherents as more 

easily repeatable and more objective than tradi tional (non-numerical) methods, 

thus freeing classification from the inevitable biases of intuitive studies 

(Clarke 1968:520). At least fifty to one hundred characters, or Operational 

Taxonomic Units, are needed to produce a satisfactory classification (Stott 

1981:26). The moated sites in the Mun basin need further research and 

excavation before enough data can be accumulated to justify a numerical 

t axo nom y. 

There is no one best classification for a set of objects, the goals of 

each classification depending on the purpose to which it will be put (Hill & 

Evans 1972:308). One accepted goal is hypothesis testing. In this case, the 

attributes chosen will be those most suited to testing the hypothesis which the 

classification is constructed to test (op.cit. 253). 

Another goal of classification is exploration or reduction of data. The 

following example illustrates the usefulness of data reduction: 

"A large number of cities are available that coul d be used as 
test markets, but due to economic factors testing must be 
restricted to a small number of these cities. If the cities 
could be clustered into a small number of groups such that 
cities within a group were very similar to each other, then 
one city from each group could be used as a test market" 
(Everitt 1981:6). 

My aims in constructing a classification of the moated mu'ang presented in 

this chapter are data reduction and hypothesis testing. My descriptive 

classification creates a nomenclature which facilitates site comparison for 

further analysis and excavation. The developmental classification generates a 
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pattern suggesting how the moated form may have developed across the Mln basin. 

Before detailing my descriptive and developmental taxonomy, I review some 

of the earlier characterizations of groups of archaeological sites, both on the 

Khorat Plateau and elsewhere. I also define by example my distinction between 

descriptive and developmental attributes. 

5.2. other descriptions of moated sites on the Khorat Plateau 

The work of Srisakra Vallibhotama, David Welch and liva Supajanya, each 

contains some general characterizations of moated sites. 

Srisakra Vallibhotama: After dividing moated mounds into floodplain and 

low terrace sites, Srisakra Vallibhotama then uses "moats" and "fortification" 

to identify four floodplain groups. 

(1) unmoated mounds elevated over 5 metres from the 
surrounding lowland 

(2) single moated sites with the moat greater than 25 metres 
in width encircling a habitation area containing 1-2 large 
mounds 

(3) triple moated sites 

(4) "fortified" settlements with moats and earthwalls 

The defensive function implied by the wall in the fouth group is used by 

Srisakra Vallibhotama to define them as political centres or chiefdoms 

(op.cit. 9). ror low terrace sites (all large "fortified"), he uses 

occupational age to separate the sites into two groups. 

(1) "fortified" settlements built up on older unmoated ones 
(village to urban) 

(2) "fortified" sites built on unoccupied sites (urban centre 
resulting from selection of a suitable site) 

He describes the first type as being richer in surface and 
subsurface pottery sherds, than the second type where sherds 
are scarce. 
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Srisakra Vallibhotama bases an historical chronology on the groups: simple 

sites on the lower Mun-Chi floodplain gradually developed into chiefdoms, which 

by the protohistorical period had spread onto the low terraces. By the 6th 

century AD they were considerably influenced by Chenla (Srisakra Vallibhotama 

1983:11). 

Welch: Welch identifies three types of sites in the Phimai region based on 

height and quantity of earthworks (1984:143). 

(1) "fortified" sites with multiple earthworks or walls over 
2 metres high, implying a defensive function 

(2) ponded sites with small earthworks and scattered 
encircling ponds 

(3) ordinary habitation sites 

He agrees with Srisakra Vallibhotama that fortification of sites seems to 

have been more common in the uplands than on the alluvial plain. His data 

agrees with the present study in seeing no strong correlation between earthwork 

complexity and site size. I feel that the complexity of earthworks is not a 

defensive reaction, as the word fortified implies, but was a respo~se to the 

increased need for water retention on the low to upper terraces. The moated 

form developed on the terraces because it was successful, and the benefits 

resulting from that success encouraged the construction of more extensive and 

therefore more sophisticated earthworks. 

Unl ike Srisakra Vallibhotama, David Welch concludes that the forti Hed 

sites were not as a group protohistoric political centres, suggesting 

nonetheless that there was a clustering tendency in site size which indicates a 

political or economic hierarchy (op.cit. 143). As explaine,d in the previous 

chapter, I attribute this slight tendency toward clustering to the local 
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availability of water resources. Welch does not use his site categories of 

fortified, ponded and ordinary groups in his conclusions. 

Tiva Supajanya: Tiva has identified five shapes ancient settlements in 

Thailand: freeform, circular, oval, curved corner, and angular (see figure 

3.11). He has also identified distinct regional profiles (also figure 3.11). 

For example, profiles in the Northeast are typically moat-mound-moat, with the 

moat located at the foot of the mound. In the north, however, it is more common 

to find one moat at the crest of a mound and another at the foot. His 

examination ' of the morphology and profile of ancient settlements are the only 

studies to deal with the distribution of moated sites throughout Thailand. As 

has been previously mentioned and is again later in this chapter, Tiva 

Supajanya's finding that the moat-mound-moat profile is unique to the Khorat 

Plateau, has been used as a fundamental criterion for site inclusion in the 

present work. 

5.3 Locational and structural attributes: 

descriptive and developmental classifications 

An archaeological site can be seen as having both locational and 

structural attributes. A locational attribute describes the geographical or 

geological situation. A structural attribute identifies elements of its past or 

present dimensions. For instance, the site of the modern city of London is 

located on the Thames River estuary. The buildings are structural attributes 

marking the development of the city in length, breadth, height, and over time. 

Locational attributes lead to descriptive analysis whereas structural 

attributes clarify site development. They can also complement each other by 
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showing how the site location influenced site development. Examples are taken 

below from the work of Col ani (1940), Dutt (1977), and Wheeler and Richardson 

(1957). 

Colani: In her study of terraced irrigation systems in the region of Gio-

Linh, Viet Nam, Madeline Colani details the diverse purposes se rved by the 

interconnecting basin systems (1940). The basins provided not just irrigation, 

but complete hydraulic management of the region, from water for village 

domestic needs to irrigation of the rice fields. The basin systems are small-

scale: the most complex measures about 80 metres in length, and if the areas of 

all the basins of one system are combined the total is well under a hectare. 

Colani's analysis employs a structural component of the basins, becs de cuve 

(flumes). 

The becs £! ~ are water channels or spouts to funnel water from an 

upper collecting level to a lower drinking water pool (1940:5 sqq. & pIs. LXX-

LXXXVI). The most complex systems have three becs £!~. Those with two bees 

£! ~ are characterized by wood construction. The single becs £! ~ systems 

are least complex in all respects. There are also simpler basin systems which 

are described by location. 

Madeline Colani's use of a structural attribute enabled her to discern a 

developmental sequence for the basin systems. Her work provided a useful 

example for my classification of the moated mu'ang. 

Dutt: In Town Planning l!!. Ancient India (1977:75-84), Dutt lists different 

types of forts, based on their defensive characteristics: 

(1) mountain fort 
(2) water fort 
(3) desert for t 

(4) forest for t 
(5) earth fort 
(6) man fort 
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The first four types are formed by naturally occurring mountain, water, 

desert, or forest. The fifth type, earth fort has man-made ramparts and 

entJattled parapets made of mud, stone or brick. The man fort is protected by 

various allies bound to defend each other in case of emergency. The mixed fort 

is a combination of mountain and forest forts. God's fort includes 

inaccessible places such as Mount Everest. Artificial forts are all those not 

protected by nature. 

With the exceptions of man and artificial forts, Dutt's classification 

uses locational attributes to describe auspicious natural conditions. 

Wheeler and Richardson: In Hill-Forts ~ Northern France (1957), Wheeler and 

Richardson describe hill-forts using structural, cultural, locational and 

functional attributes, dividing them into thr~e types: 

(1) Tribal ~ of the 'Petit Celland' series: These were 
tribal fortifications to shelter tribesfolk and animals, a refuge 
for a generally scattered population often under threat of Roman 
conquest (1957:2). Their method of fortification was essentially 
that of Murus Gallicus, described by Caesar. Three common features 
of the ~ic ramparts included timber frameworks, dry-stone 
walls, and core fill (1957:159). 

(2) Cliff castles of the 'Castel Coz' series: These were much 
smaller than the~, being refuges located along the Atlantic 
with single or multiple ramparts (1957:6) 

0) Belgic earthworks of the 'Fecamp' series: These were 
characterized by their preference for commanding promontories 
which are cut off by huge ramparts 20-30 feet high and a broad 
(10-20m wide) canal-like ditch. less isolated than the ~, 
they tended to have easy access to sea or a main river (1957:11). 

The areas of the ~ in northern France range up to about 
30 hectares, which is about the same as the range of iron age 
hill-forts in Britain (Hogg 1975:37). 

Although Wheeler and Richardson cite structural attributes of the Murus 

Gallicus, they do not use them to chart, for example, the developmental 
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sequence of timber frameworks, or dry-stone walls. Their characterizations 

remain descriptive, bounded by their locational attributes. 

Comparison: Of the three examples, Colani places the most emphasis on 

structural elements. Consequently, when she groups the sites by becs de ~, 

she demonstrates how development of that element corresponds to the increase in 

complexity of the rest of the basin design. 

Dutt's classification, by limiting its attributes to location, is 

descriptive but not developmental. The reader knows the location of the 

various fort types, but has no information on how they relate to each other. 

Wheeler and Richardson, benefiting from the large amount of data available on 

the hill-forts of northern France, combine locational attributes with 

structural criteria. However, they do not use the structural material, 

resulting again in a descriptive, but not developmental, characterization. 

Wheeler later exploited the developmental potential of structural site 

attributes, in his breakdown of rampart evolution at Maiden Castle (Hogg 90: 

fig.11). He took each independent rampart and used their sequence to chart the 

growth of the hill-fort over time. 

Developmental classification of sites by structural attributes clearly 

requires measureable variation in site form which can be correlated to growth. 

Maiden Castle has this characteristic in its ramparts. The multiple earthworks 

of the Mun basin moated sites also exhibit diversity in growth and development. 

Tiva Supajanya is directing town planning research on multiple-earthwork sites 

allover Thailand which utilizes this concept (personal ,communication,1985). 

The independent earthwork is first isolated, and each addition is then charted, 

much the same as Wheeler's breakdown of Maiden castle. As detailed further on, 

my structural attribute, stages of development, employs the same technique. 
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5.4. Classification attributes 

The classification presented in the following pages has two stages. Both 

use the same locational and structural attributes, and are therefore 

descript ~ ve and developmental. It is assumed that simple forms preceed complex 

ones. The purpose of the first stage is the creation of a nomenclature by 

which sites can be compared. The second stage quantifies the nomenclature and 

derives site types. When plotted geographically, the site types form a pattern 

which describes how the moated form may have spread across the Mun basin. 

The claSsification attributes are profile, terrace, architecture and 

stages of development or growt~. Site area was considered as an attribute but 

rejected for two reasons. First, the chronological basis of both 

classifications is a simple to complex development rather than a small to large 

one. Secondly, the analysis in Chapter 4 indicates that site area was largely 

predetermined by the natural local morphology. 

To qualify for classification, sites had to exhibit a moat-mound-moat 

profile with encircling moat(s) located the base of a mound. Tiva Supajanya has 

determined that this profile is unique to the Northeast (see Figure 3.11). Thus 

the group of four "dissimilar moated sites" excluded in Chapter 4.6, were not 

brought in for classification. Examples of this profile were measured by myself 

at moated sites during field work in June, 1985. Samples are shown in Figure 

5.1., which follows Plates ·5.1 and 5.2, showing typical moat and earthwork 

structures as seen on the ground today. 
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Plate 5.1 Moat at Ban Takhong June, 1985 

site no. [21-21i.ND48-1] photograph by R.Moore 

Plate 5.2 Earthwork at Ban Mu'ang Fang June,1985 

r .... - '\ "- . -"'. .' . "4" .~ ... _ ... ~. .,..:" •• 'It 

site no. [21-43i.ND48-5] photograph by R.Moore 
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5.~.1. Terrlce 

Terrace was chosen as the best single locational attribute because it 

conveys several pieces of information about the habitation potential of the 

site. The terraces, the result of downcutting by the Mun River into its 

sandstone bedrock, have been described as follows: 

" The low terrace takes the form of slightly undulating 
terrain, normally fringing the present floodplains ••• The 
surviving middle terrace areas have an uneven distribution 
due to local forces of erosion and re-deposition ••• The high 
terrace has been subjected to considerable erosion, and often 
survives only as slightly elevated islands of high ground" 
(Higham 1982:3). 

Recent irrigation work in the Kalasin area in the middle region of the 

Khorat Plateau has produced the following description of the terraces. 

"The present landforms are the result of the various 
sedimentation cycles and their subsequent modification by 
geological erosion cyCles. five geomorphological units can 
be recognized in the present landscape of the lam Pao area. 
These are Active flood Plains of recent alluvial deposition; 
the low Terraces of semi-recent sedimentation; the low 
Terraces of older alluvium; the Middle Terraces; and the High 
Terraces. They are vertically distributed in benches of 
ascending order and horizontally distributed away from the 
present river courses" (lam Pao Project 1978:6). 

Terrace location thus connotes the vertical and horizontal pOSition of the 

site relative to the Mun River. It also correlates to soil and land capability 

classifications for rice (for more on terrace characterisitcs, see sections 

2.1, 2.2 and ~.5). 

5.4.Z. ArchItecture 

Architecture refers to the degree to which the natural Mound is surrounded 

by an initial set of earthworks. I have employed both the noun "architecture" 

and the verb "to architect" in the classification of the moated Mu'ang. As a 
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noun it is defined as: 

"1. the art or science of building; specif: the art or 
practice of designing and building structures, esp. 
habitable structures, in accordance with principles 
determined by aesthetic and practical or material 
considerations 2. formation or construction whether the 
result of conscious act or of growth or of random disposition 
of the parts" (Webster 1976:113) 

As a transitive verb, I have used architect to mean "to plan and contrive 

as an architect [one that plans and achieves especially an objective that is 

felt to be the product of painstaking construction]" (ibid. 113). 

The fact that the moated sites increase in architecture indicates a 

growing competence both in hydraulics and understanding site ecology. Degree of 

architecture is based on the earliest known pictorial record of the earthworks, 

the 1945-47 Williams-Hunt aerial photographs, where the earthworks make the 

moated sites strikingly visible. The measurement is empirical, taken with the 

awareness that some degree of site destruction occurred prior to 1945. 

began by obtaining the degree of architecture at each site. A 360 

degree rosette was laid over a photograph of the site. The amount of the 

mound's perimeter surrounded by visible earthworks was measured and the result 

converted into a percentage of 360 degrees. The results, ranging from 12-100%, 

have been divided into four phases. Where a site appears as 100% architected 

in the aerial photograph, that encirclement is taken as a unit. It is of 

course possible that the full enclosure of a mound with a moat was completed 

over several periods. This, however, cannot be detected from the aerial and 

above-ground evidence. Therefore the initial moating of the mound is assessed 

on the basis of the final percentage of the circumference included. 

The four phases of architecture chart an increasing complexity in man-made 

al terations to the natural terrain. Al though it is assumed that simple forms 

preceed complex ones, there is no proposed correlation between complexity and 
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age. Excavation of moats and ramparts is needed to unequivocably assign dates. 

I do believe that the simplest sites generally were occupied first. The complex 

sites may have evolved from occupied unmoated mounds, or may have only been 

occupied after being surrounded by earthworks (Srisakra Vallibhotama 1983: 

11). 

Naturally Moated Sites 

These sites are non-architected (or have attempts at fragmented 

earthworks) naturally occurring mounds with near-ideal hydrology, but 

unprotected against seasonal flood damage. They are generally located on the 

floodplain. The natural sites are flanked by a permanent river on one side and 

intermittent rivers or marshy land on the other. Water pooling in the marshy 

area forms a natural "moat" which supplied domestic and agricultural needs. 

Some of them may have eventually developed the beginnings of architecture: a 

footpath through the marsh, perhaps some banks or bunds around fields to 

protect from annual flooding. 

The mounds were attractive for habitation because they remained above, but 

surrounded by, water during the flood period. It is easy to see how the 

defensive potential of being surrounded by moats was perceived. The floodplain 

mounds were the levees of the following floodplain description. 

"The floodplains display all the common characteristics of 
meandering river plain, oxbow lakes, complex of levees and 
basins ••• Parts of the floodplains are occupied by the 
natural levees and constitute about a tenth of the total 
area. The levee soils are less subject to flooding and are 
better drained because of their coarser texture, but are less 
fertile than the alluvial soils. On the floodplains, village 
sites tend to exploit the flood protection benefits of the 
local micro-relief of these levees" (lam Pao Project 
1978:6). 

Oxbows, abundant in the Mun basin, provided natural examples of moating. 

Oxbows usually form depressions, meaning the nuclear area would flood during 
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the rainy season. Oxbows therefore were probably not inhabited, but the 

concept of being surrounded by water was undoubtedly observed. 

Two examples of Naturally Moated Sites are Ban Prasat, Nakhon Ratchasima 

(15.14n x 102.23e), and Ban Sakae Phrong, Buri Ram (14.52n x 102.58e), shown in 

Figure 5.2. Ban Prasat is an excellent example of a naturally occurring mound 

adjacent to a permanent water course' in the flooplain region. Trial 

excavations at Ban Prasat under the direction of Professor Srisakra 

Vallibhotama of Silpakorn University have revealed a sequence of prehistoric 

red ware through early historic black ware (Pornchai Suchitta 1984). 

Ban Saka. Phrong, located by a now-intermittent stream, was selected for a 

ground survey by myself (June,1985) to test my criteria for a Naturally Moated 

Site. Abundant sherds exposed by road cuts and two hin ~ (sacred stones), 

confirmed ancient occupation of the site. Naturally Moated Sites are non-

architected and therefore not included in the moated site sample. 

figure 5.2 Naturally Moated Sites 

.. ' . ;9$ 
. ' . p O • ~,," : .... -., ;~:~ . 

Ban Prasat (aerial view) Ban Sakae Phrong (map view) 

river 

mound 
/"'" ~.tur'l 

moat 

Ban Sakae Phrong 

163 



Descriptive and Developmental Classification 

Minimally Architected 

Minimally Architected Sites have less than 50 percent architecture, 

meaning that less than half the perimeter of the mound is enclosed by an 

initial earthwork. There are two types of minimally architected sites. The 

first type includes those mounds partly surrounded by a river with the 

remainder of the perimeter architected. The second type lacks the encircling 

river, but less than half the circumference of the mound has a visible 

earthwork. Although aerial photographs excel at showing remnant earthworks, it 

is possible that more earthworks once existed at these sites. This possibility 

requires further study and excavation • . 

Type 1: river + architecture 

Water supply was not as abundant at these sites as at the Natural Sites, 

necessitating the digging of moats to complete the naturally occuring partial 

encirclement by water. These slightly architected sites are a crucial link 

between the Naturally Moated Sites and the Partly and Fully Architected 

examples • . They represent the early stages of terrain alteration to improve the 

natural ecology and create preferred conditions. I postulate that this 

important development was at least in part a conscious response to population 

pressure. As the prime Naturally Moated Sites were rare and soon occupied, 

mounds with at least some water encirclement were inhabited and a moat 

constructed to complete the enclosure. An example of a Minimally Architected 

river site is one surveyed by myself in June, ·1985, Ban Chabok [21-52i.ND48-5] 

(see Figure 5.3.) 

Minimally architected river sites provide an insight into the mechanics of 

164 



Descriptive and Developmental Classification 

moat construction. The width of the rivers that these sites occur on is very 

near to the scale of the man-made moats (average 25-30 metres). Present-day 

depth comparison is difficul t, as the rivers are still running and the moats 

have mostly been silted up. 

Type 2: minimal architecture without encircling river 

These sites are like Type 1 in that less than half the mound perimeter is 

enclosed by an initial earthwork. Although most are plumbed into a river, the 

river does not form a natural moat around any part of the site. As there was no 

natural moat to mimic, a higher degree of planning is implied for these sites 

than those with an encircling river. Some sites may have been more fully 

architected in the past, examples being Wat Sa Chan [21-11i.ND48-1] and Ban Ku 

[23-02i.ND48-6]. Ban Ku, shown in Figure 5.3, adjoins a rectangular ~ which 

was probably added after the mound was moated, thereby overlaying a portion of 

the earthwork circumference. 

Figure 5.3 Minimally Architected Sites 

Ban Chabok [21-52i.ND48-5] Ban Ku [23-02i.ND48-6] 

moat Khmer temple 

----- mound 
~ / CI 

/ I-D---',no·--=rl 
L... ___ -...J -- water storage 

!mound Ban Ku 
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Partly Architected 

Partly architected sites have earthworks around 50-80 per cent of the 

mound perimeter. Again, there are two types. The first has a river forming 

part of the moat. The second type lacks any natural water encirclement. An 

example wi th natural river moating is Ban Sanuan [21-36i.ND48-5]. Another is 

Ban Chong U, Nakhon Ratchasima [20-02i.ND48-1], which I surveyed in June, 1985 

(see Figure 5.4). On the north and northwest at Ban Chong U, where the man-made 

moat had been dug, the land is still slightly below ground level, even after 

signi ficant silt deposi tion over the centuries. An example of the second type, 

without a river, is Ban Don Yai [23-07i.ND48-6], shown in Figure 5.4. 

Although it is possible that some of the partly architected sites, 

without encircling river may have once had more earthworks it is a mistake to 

presume that all these sites we re once surrounded by moats. There is a definite 

progression of engineering exhibited in the succession of naturally moated to 

minimally and then partly architected sites. 

figure 5.4 Partly Architected Sites 

Ban Chong U [20-02i.ND48-1] Ban Don Vai [23-07i.ND48-6] 
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Fully Architected 

These are mounds entirely surrounded by an initial earthwork. Fully 

architected sites recreated the advantages of the Naturally Moated floodplain 

sites on terrace locations, where the threat of flood was diminished. They take 

different forms but in all cases 100 percent of the mound's perimeter has a 

visible earthwork. Fully architected sites mimic the Naturally Moated sites in 

that they are surrounded by water. Unlike the natural sites, the water which 

encircles the fully architected sites is carried by man-made channels. The 

technique of moating allowed successful settlement of previous inhospitable or 

marginally habitable mounds. Two examples are shown in Figure 5.5 

Fully architected sites are not necessarily those with the longest 

occupational history. They represent the mature phase of an engineering method 

which lessened site competition by augmenting the number of potential 

habitation mounds. Encirclement by earthworks and moats plumbed into adjacent 

streams, was a mechanism inspired by optimum conditions possessed by the 

Naturally Moated Sites. 

figure 5.5 Fully Architected Sites 

0.6km NE Non Mu'ang Rang 
[20-50i. ND4 8-1] 

moat ~ river 

mound"-O~ 
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5.4.3. Stages of development 

The architecture of the natural mound represents the crucial first stage 

of earthwork engineering. However, seventy-nine percent of the sites evolved 

beyond the initial earthwork encirclement. In order to quantify development, I 

analyzed the independent earthwork additions by breaking them down into stages. 

The number of independent earthwork elements at each site was counted and a 

value from 1 to 4 assigned which represented stages of development. Although 

subjective, this technique has been applied to sites as diverse as Maiden 

Castle in Dorset by Wheeler (Hogg 1975:90, fig.11) and other ancient 

settlements in Thailand by Tiva Supajanya (pers.comm.,1985). 

The stages of development and the architecture of the moated sites in the 

present study is shown in Figure 5.6 on the following pages. Both attributes 

are represented in the nomenclature of the moated site (see Table 5.3). For 

example, a site is either minimally, partly, or fully architected. In 

addition, it is either simple, developed, or complex, according to whether it 

has 1,2, or 3-4 stages of development respectively. 
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Figure 5.6 Stages of development of the moated sites 

site + area 
% 

key 

site + area: site number as defined in glossary; 
village or ban of site; 
area of siteTn hectares (ha) 

% arch: per cent of site architecture; 
refer to t ext for di scussion 

1 2 J 4: number of stages of development; 
refer to text for discussion 

! arch ! 1 2 3 
!------------------------------------------------------------------------------! 

[20-01 ioN D4 8- 5] 83 

Ban Pradok 7 ha 

!------------------------------------------------------------------------------! 

[20-02i.N048-5] 63 :--Q 
! Ban Chong U 9 ha 

!------------------------------------------------------------------------------! 
! 

[20-05i.ND48-5] 66 , 
i~ 

Ban Samrong 0) 
15 ha 

1------------------------------------------------------------------------------! 
1 

[20-06i .ND48-5] 

Ban Phutsa 8 ha 
:-a 
1 
1 

1------------------------------------------------------------------------------! 
1 

[20-07i.N 04 8-5] 53 ' . ;~~~ 
Ban Samrong (2) 

1 4 hal 

1------------------------------------------------------------------------------1 
1 
1 [20-13i.N048-1] 63 

:~ 
Ban Chan 17 h a ! 

1------------------------------------------------------------------------------! 
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-------------------------------------------------------------------------------~ 

[20-14 i.N 04 8-1] 12 

3.5km E of Ban Chan 

, 
.~~, 
! , .•••• 

, 28 h a ! , 

;------------------------------------------------~-----------------------------; · " . . . 
[20-15i.ND48-1 ] 69 ! ,~ ~-"". !y 
Ban Takut Noi 28 ha ! 

, !! , 

;------------------------------------------------------------------------------; 
· ! . 

[20-16i.ND48-1 ] ! 100 

Ban Non Pulak 18 ha 
, !! , 

;------------------------------------------------------------------------------; 
· ! . 

[20-18i.ND48-1 ] 17 

Ban Mu'ang Thi 15 ha ! 

;-----------------------~------------------------------------------------------; 
! ! . 

[20-20i.ND48-1 ] 62 , :0 0.5km E of Ban Kuli 
! 41 h a! ! , 

!------------------------------------------------------------------------------; 
! . 

[20-21 ioN 04 8-1] 

Ban Non Sung 43 ha 

50 , -~ . -
1 I 

' -
! 

! I! , 

!------------------------------------------------------------------------------; 
! . 

. Q ~.= ,~ 
! 

!100 :-0 ~ 
! Ban Mai Si Llan ! 

[20-2 2i.N 04 8-1] 

1 12 h a! ! , 

1------------------------------------------------------------------------------; 
! . 

44 ! .. ~, ---\ ~~_-:, ~;:~-~.'. 
!~; .. , I ~,, __ 

[20-2 3i.N 04 8-1] 

Ban Don Khon Khap ! 
, 24 ha! ! 

;------------------------------------------------------------------------------; 
I 1 • ! 

78 : c..r-1 [20-24i.ND48-1] 
! 
I NE of Amphoe Phimai , 

h ' , • 1 5 a. . , 
!------------------------------------------------------------------------------. 
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-------------------------------------------------------------------------------~ 

[20-29 i.N 04 8-1] 37 
:~ 

Ban Tamyae 16 h a ! , , 
;-----------------------~-------~----------------------------------------------! 
· ! . 

[20-3 Oi.N 04 8-1] 

Ban Toei 16 ha 

83 :-0 
! , 

;-----------------------~------------------------------------------------------! 
· !! . 

[20-31i.N048-1 ] ! 100 :0 
Ban Non Tum 1 ha 

, !! , 

i - ------------------------------~----------------------------------------------; 
[20-32i.N048-1] 69 

Ban Chai 8 ha , 
!-----------------------~------------------------------------------------------! 
· !! . 

[20-34i.N048-1] ! 100 : C 0 
NE of Ban Khok (1) ! 

;-----------------~-~~--~------------------------------------------------------! 
· ! . 

[20-35i .N048-1] 

E of A""hoe Phimai 

! 100 
I 

, 
i-o 

1 5 ha!! ___________________________ 1 

,--------------------------------------------------- , 
• I 1 • 

[20-36i.N048-1 ] 56 , 
'C' I ,;-

Ban Ngiu Ma 14 ha 
~c:~ ' - C-::~ \. , . 

'I , 
i-------------------------------~----------------------------------------------

-W 1100 :0 
SE of Ban Ngiu Ma I 

[20-37i .ND48-1] 

I 28 h a! I _______________________ • 
,------------------------------------------------------- , · . I 

[20-39i.ND48-1] 81 

Ban Makha 16 ha 
I 1 I _______________________________ 1 
!-----------------------------------------------
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------------------------~-------~-------------------------- ! . . , 
i [20-40LND48-1] 62 , 
i Ban Khum Ma-U 25 ha 

, ! , 

;-----------------------~------------------------------------------------------i . !! 

[20-42LND48-1 ] 39 ; T:r- ~ 
./-.~ /~~ 
! 

TJJ;;.,., ! 
! Non Dam Pam 37 ha 

, ! , 

;-----------------------~-----------------------------------~------------------i . !! 

[20-4 6i.N D4 8-1] 56 ;~ .. ', ~J 
SW of Ban Nang Kak 

, 9 h a! ! ____________ ! 

;-~::~~;::::~:~~;-------:-:::---I-~----~---~-- I 

! Ban Prathai 37 ha 
, , , 

:-----------------------:-------:----------------------------------------------; 
! ! ! 

[20-48i.ND48-1 ] 56 
()--! 

! Ban Nang Kak 
, 18 h a! ! ____________ ! 
;------------------------------------------------------------------ ! 
; !! 

i [20-49i.ND48-1] ! 100 !-...,--- 7..-zl ~WJ) 
1 ! .f!) I:r.JI ~ ! 

! 0.5km NE Ban Nang Ta , 
, Na 22 hal • ____________ , 
;------------------------------------------------------------------. ! 1 

[20-50i.ND48-1 ] 100 : 0 
! 0.6km NW Non Mu'ang , 
! Rang 25 ha!. ____________________________ • 

1-------------------------------------------------- ! 
1 !! 

[20-51i.ND48-1] 100: 6" -g ~ ~ 

Ban Mu'ang Tang 

! 25 h a!! ____ .:. __________________ ! 
,------------------------------------------------------- ! . !! 

[20-52i .ND48-1] 100 
lOll 

1 Ban Mai Thai Chan 

1 25 h a!! --------------------------1 1----------------------------------------------------
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[20-53i.ND48-1 ] 81 a,: .-

I 

Ban Kong Rot 50 ha 

!------------------------------------------------------------------------------! 
[20-54i.N048-1 ] 

1km SE Ban Na Takhu 
7 ha 

75 ! 
, 10 - '" 
.~ 

!------------------------------------------------------------------------------, 
[20-56i.N048-1] ! 100 

Ban Nong Mu'ang Yai 
6 ha 

:&-
! 

!------------------------------------------------------------------------------. 
! ! 

100 ' 1\ 
; 10\ 

[20-57i.N048-1 ] 

Ban Mu'ang Phlap Phla ! 
60 ha ! 

. , I 
! 

!------------------------------------------------------------------------------! 
[20-58 i • N 04 8- 5 ] 

1km NE Ban Hua Taphan 
20 ha 

100 :,AJ 

!------------------------------------------------------------------------------! 

[20-60i.ND47-8] I 100 ! l 
q~ 

'\'-

1km NW Ban Hin Tang ! ' · Jo' V. 

! (Mu' ang Sema) 150 ha ! ! 

!------------------------------------------------------------------------------! 
[20-7 3i.N 04 8-5] 100 o 
Ban Mu'ang Phet 5 h a ! 

!------------------------------------------------------------------------------! 
! ! 

[21-01i.ND48-1 ] 

0.5km NW of Ban Non 
Du (2) 16 ha 

! 100 
I 
I 

!------------------------------------------------------------------------------! 
[21-04i.ND48-1] 100 

Ban Sanuan 13 ha 

!------------------------------------------------------------------------------! 
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----------------------------------------------------------------- ! , 
; [21-0 5LN 04 8-1 ] ! 100 , 
; Ban Talat Pho (1) . , 
! 13 ha!. ___________________________ , 
!-------------------------------~-------------------

! . 
[21-06LND48-1 ] ! 100 :a iJJ 
Ban Thamen Chai 

, 50 h a! 1 ___________ • 

;-----------------------~-------~----------------------------------- ! 

[21-07 LN 04 8-1 ] ! 100 

Ban Ut Daek 44 ha 

'! -' ;-------------------------------~--------------------------------------------- ; 
[21-08i.ND48-1 ] 

94 ; E:,) Q 
Ban Nang 0 44 ha 1 

.~ 
~ 

! !! ----------------------1 !-------------------------------~------------------------ ! 

[21-09i.N048-1] 
! 
! Nong Sa i Rayong 

75 u ~) 

1 6 h a!! ____________________ 1 
,---------------------------------------------------------- 1 • I! 

[21-10 i . N 04 8-1 ] ! 100 
! 
, Ban Mu'ang Chak 

i 34 h a I! _____________________ ! 
!--------------------------------------------------------- 1 

! 
[21-11i .N048-1] 37 I ,--' 

1 .. )/ 
I Wat Sa Chan 25 ha 

! ! 1 _______________________ 1 
,------------------------------------------------------- , . ! . 

[ 21-15 i . N 04 8-1 ] 94 , 
;C'-

Ban Khon Bur i 1 
59 ha I! . 

:------------------------------------------------------------------------------: 
1 1 

100 : cr· ro- {)~ 1 
[21-16i.ND48-1 ] 

I 
1 Ban Chok , , . 1 (Wat Buppharam) 46 ha !. ______________________ ! 

!--------------------------------------------------------
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------------------------~-------~--------------------- : , 
i [21-17i.ND48-1] ! 100 , 

iO , 
; 1 7km NE Ban Mu'ang ! · ., , 
' Noi 5 ha ! . __________________ . 
; ------------------------------------------------ ! · ------------ , , , 

[21-19LN 04 8-1 ] 
. . . 

50 c , 
· ) , , Ban Kh 0 (Wat Sa Thong. 
· " , ' 26 h a. • _______________ • 
;--------------------------------------------------------------- ! 
• !! ! 

[21-20LND48-1 ] 100 o 
2.5km SE Ban Samet 

, 2 ha!! ______________________________ ! 

;------------------------------------------------ ! 
• !! ! 

[21-21 i .ND48-1] 75 ' 
i~- N((T--
! ' - -' .. . ~ ! 0.5km N Ban Takhong , 

, 16 h a!. ----------------------1 ;-------------------------------------------------------- ! 
· !! ! 

[21-2 3i.N 04 8-1 ] 62 

:~ 
! ! Ban Run 21 ha 

, ! , 

:-----------------------~-------;----------------------------------------------: 
[21-2 5i.N 04 8-5] 100 , 

i-o -0 ! 
, Ban Pha i Yai 30 ha · , 
, I. --------------1 ;---------------------------------------------------------------- ! 
· !! ! 

[21-26i .ND48-5] 100 
, 0 
i Ban Samrong (1) , 

I 22 h a I • ______________ ! 
' ------------------------------------------------ , .---------------- I ! i 

[21-2 7i.N 04 8-5] 
! 
I Ban Prathai Rin 

100 
I iQ 

I 50 hal! _________________________________ ! 
,--------------------------------------------- I 

i 1 100 i
l 
A ~ ~H ~\ I 

! 
[21-28i.N048-5] U lUI lY'l U 

I Ban Mu'ang rai 68 ha ! 

, I I ____________________ 1 
!----------------------------------------------------------
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---------------------------------------------------------------- -

[21-29i.N 048-5] ! 100 '0 ! '=>--" 
! Changwat Buri Ram 

, 81 h a! ! , 

;------------------------------------------------------------------------------; 
· ! . 

[21-32i.N 04 8-5] ! 100 

Ban Sai Rayong 
o 

, 22 ha ! , 

;------------------------------------------------------------------------------; 
· !! . 

[21-34 LN 048-5] 56 1o" 0, 
Ban Nong Kh a 

, 31 h a ! , 

;------------------------------------------------------------------------------; 
· ! . 

[21-36i.N048-5] 75 

Ban Sanuan 44 ha 
, , 
;------------------------------------------------------------------------------; 
· !! . 

[21-391 • N 04 8-5 ] 50 ;~ . , 
'- -

Ban Krasang 
! (Phom Roen) 44 ha ____________________ ! 
,--------------------------------------------------------- - , 
· ! . 

[21-411.N 04 8-5 J 100 c 
Ban Rayong 

, 12 h a ! , 

i------------------------------------------------------------------------------; 
! . 

[21-42i.N04 8-5] 

Ban Mu'ang Ou 
I 47 ha ! , 

,------------------------------------------------------------------------------; 
· I! . 

[21-43i.N048-5J I 100 : 0 0 CO 0 
Ban Mu'ang Fang 

! 41 ha , 

!------------------------------------------------------------------------------; 
I 

[21-461.N048-5J ! 100 ! ~ ~ d ~ 1 I -_~ 
Ban Salaeng Thon 1 ! 

1 53 ha! ! , 

1------------------------------------------------------------------------------. 
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------------------------------------------------------ ! 

! 
[21-52i.ND48-5] 50 

Ban Chabok 23 ha 
, ! , 

;-----------------------~------------------------------------------------------· , 
! . 

[21-5 9i.N 04 8-5] 100 

Ban Mu'ang Sai 0 
, 26 h a! ! ___________ . 
;------------------------------------------------------------------- ! 
· !! 

[21-61i.ND48-1] 37 

Ban Krasang 34 ha 
, , , 

;-----------------------~-------~----------------------------------------------; · , 
! . ! 

! [21-62i.ND48-1] ! 100 

! Ban Thung Wang 

I 59 h a! ! ________________ ! 
,-------------------------------------------------------------- ! · ! 

[21-63i.ND48-1 ] 69 c 
Ban Khok Mu'ang 

:----------------~~-~~--~-------:----------------------------------------------: 
! !! ~ I 
: [21-64i.ND48-5] 75: ~ ~~ 

! Amphoe Phuttahisong ! 

:---------------~:~-~~--:-------:----------------------------------------------: 
! 

[22-08i.ND48-2 ] 100 

! Ban Banlang 13 ha 
o 

, , , 
i-----------------------~-------~----------------------------------------------; , , . . . 

[22-09i.ND4B-2] 69 
:~ 
! Ban Khok Mu'ang 

;----------------~~-~~--~-------~----------------------------------------------; . !! . 

I [22-13i.ND4B-5] 
I 
! Changwat Surin 

100 
.' ) ~
r-- . _ 

, .. 

I 118 ha! ! ______________ ! 
!----------------------------------------------------------------
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-------------------------------------------------------------------------------~ 

[22-15 i.N D4 8-6] ! 100 (Q)'-
Ban Sal ak Dai 16 ha , , 

;-----------------------~-------~----------------------------------------------, · ! , 
i [22-16i.N04 8-6] ! 100 ;0 
! Ban Kae Va 20 ha , 
;-----------------------~------------------------------------------------------; 
· !! . 

[22-18i.N048-6] ! 100 ..&=-
b Ban Rang 

, 2 h a ! , 

i------------------------------------------------------------------------------j , , . . 
[22-2 Oi.N 04 8-5] ! 100 

Ban Tha Rayong 
, 25 ha ! , 

i-------------------------------~----------------------------------------------j 
[22-21 i.N 04 8-6] ! 100 ; cat . - ---, \ 
Ban Phra But 

, 62 h a! ! , 

;------------------------------------------------------------------------------; 
· !! . 

[22-22i.N048-6] 100 o Q ,.. 
1km SE Ban Khi Lek 

, 20 h a! ! , 

i------------------------------------------------------------------------------; 
! . 

[22-25i.N048-6] 81 

Ban Salaeng Phan (1) 
, 9 ha 1 , 

i------------------------------------------------------------------------------j 
! 

[23-02 i.N 04 8-6] 50 , 
io 

Ba n Ku 7 h a 

;-----------------------~------------------------------------------------------! . ! . 

[23-06i.N048-6] 53 :0 
Ban Phawon 12 ha 

, '! 

i-----------------------~------------------------------------------------------1 
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[23-07i.ND48-6] 62 

Ban Don Va i 
! 27 ha ! 

,------------------------------------------------------------------------------! 
. " ! . . 

[23-1 0 i • N 04 8-2 ] 100 o 
Ban Sa Phu 25 ha 

I ! 

,------------------------------------------------------------------------------! . ! 

[23-12i.ND48-2] 50 

Ban Nam Kham 
! 2 h a ! 

!------------------------------------------------------------------------------! 
[23-18 LN 04 8-6] 100 o 
Ban Tong Pi t 7 ha 

! , 
!------------------------------------------------------------------------------. 
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5.5. Results of descriptive classification 

Each site has been classified using the attributes of terrace, 

architecture and stages of growth. As defined above, the attributes are 

terrace, architecture (measured in per cent), and stages of development. These 

are summarized below. 

TERRACE 

floodplain 
low terrace 
upper terraces = low-middle 

middle 
middle-high 
high 

ARCHITECTURE (%) 

minimally architected < 50 
partly architected = 50-80 
fully architected > 80 

STAGES OF DEVELOPMENT 

simple = 1 stage 
developed = 2 stages 
complex = 3-4 stages 

The nomenclature describes each site in three parts: [architecture] + 

[stages of development] + [terrace]. For example, Ban Chabok is a minimally 

architected simple floodplain site. Ban Mu'ang Fai is a fully architected 

complex low terrace site. The classification is summarized by terrace in Figure 

5.7 below. The sites are then listed in Table 5.1. They are first located 

(terrace), and their morphology then described (architecture and stages of 

growth). The village name (ban), site number, latitude, and longitude are also 

given. 
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figure 5.7 Su.mary of classification results 

." " 

!.:::::.] .. : 
-'----

Key 

1 = mi n i ma II y architected + simple 
2 = minimally architected + developed 
3 = mi n i mall y architected + compl ex 

4 = partly architected + simple 
5 = partly architected + developed 
6 = partly architected + comp 1 ex 

7 = fully architected + simple 
8 = fully architected + developed 
9 = fully archi tected + compl ex 

floodplain: Partly architected sites 
predominate (nos.4-6). There are no 
minimally architected + developed 
examples (no.2). 

q 
I 

low terrace: The number of fully 
architected sites (nos.7-9) increases 
radically, at the expense of partly 
ar chi tected site s (no s.4-6), and to a 
lesser extent, the minimally 
architected sites (nos.1-3). 

4 -r-:\m.~~ w ::1 

Upper terraces: The fully architected 
sites (nos.7-9) again increase, once 
more diminishing the number of partly 
(nos.4-6) and minimally (nos.1-3) 
architected examples. There are no 
minimally architected + developed 
sites (no.2) or partly architected + 

simple sites (no.4). 
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Table 5.1 Classification of moated sites 

I.rLOODPLAIN SITES 15 total 

A.Minimally architected 

(1)simple 

Ban Phutsa 20-06.ND48-5 
Ban Chan (3.5km east) 20-14i.N048-1 
Ban Chabok 21-52i.N048-5 

(2)developed 

none 

O)complex 

15.02 
15.05 
14.36 

102.03 
102.07 
102.48 

Ban Mu'ang Th i 20-18i.ND48-1 15.12 102.12 

B.Partly architected 

(1)simple 

Ban Chong U 20-02i. ND4 8-1 15.02 102.07 
Ban Takut Noi . 20-151.N048-1 15.07 102.05 
NE Ban Amphoe Phimai 20-24i.ND48-1 15.14 102.33 

(2)developed 

Ban Samrong(2) 20-07i.N048-5 15.02 102.06 
N. of Ban Takhong 21-21 1.N D4 8-1 15.05 103.11 
Ban Run 21-23i.ND48-1 15.03 103.12 

O)coaplex 

Ban Chan 21-13i. ND48-1 15.07 102.04 
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C.Fully architected 

Ban Ut Daek 

NE Ban Khok(1) 
E of Ban Amphoe Phimai 

Ban Non Pulak 

(1)simple 

21-07 LN 04 8-1 

(2)developed 

20-34LN048-1 
20-35i .N048-1 

(3)complex 

20-16i .N048-1 

15.24 102.47 

15.14 102.31 
15.14 102.31 

15.10 102.07 

II.lOW T£RRAC£ SITES 47 total 

Ban Tamya e 
Ban Nam Kham 

Wat Sa Chan 

Ban Non Sung 
Ban Krasang 
Ban Krasang 
Ban Ku 

A.Minimally architected 

(1)simple 

20-29i.N048-1 
23-12i.N048-2 

(2)developed 

21-11 i.N 04 8-1 

(3)complex 

20-21i.N048-1 
21-39i. N04 8-5 
21-61i.ND48-1 
23-02i .N048-6 
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15.14 102.28 
15.07 104.31 

15.33 102.48 

15.11 102.17 
14.56 103.18 
15.13 103.25 
14.52 103.59 
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Ban Samrong (3) 
Ban Chai 

E. of Ban Kuli 
Non Sai Rayong 
Ban Nong Kha 
Ban Khok Mu'ang 
Ban Phawon 

Ban Ngiu Ma 
Ban Nong Kok 
Ban Sanuan 
Ban Don Vai 

Ban Pradok 
Ban Non Tum 
Ban Salaeng Thon 
Ban Tong Pi t 

Ban Toei 
Ban Khon Buri 
Ban Sal Rayong 
Ban Kae Va 

B. Partly architected 

(1)simple 

20-05i.ND48-5 15.01 102.08 
20-32i.ND48-1 15.17 102.30 

(2)developed 

20-20i. ND4 8-1 
21-09 i.N 048-1 
21-34i .ND48-5 
21-63i.ND48-1 
23-06i. ND4 8-6 

(3)complex 

20-36i.ND48-1 
20-48i.ND48-1 
21-36i.ND48-5 
23-07 i.N 04 8-6 

C.fully archltected 

( 1)simple 

20-01i.ND48-5 
20-31 i .ND4 8-1 
21-46i .ND48-5 
23-18i.N 04 8-6 

(2)developed 

20-301.ND48-1 
21-15i.ND48-1 
21-32i.ND48-5 
22-161. N 04 8-6 
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15.13 102.17 
15.27 102.52 
14.54 103.04 
15.17 103.21 
14.57 104.02 

15.33 102.30 
15.32 102.47 
14.56 103.11 
14.57 104.17 

15.00 102.07 
15.17 102.30 
14.47 103.03 
14.58 104.28 

15.17 102.28 
15.30 . 102.55 
14.48 103.02 
14.56 103.31 
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(3)complex 

SE of Ban Ngiu Ma 20-37i. ND4 8-1 15.33 102.31 
Ban Prathai 20-47 LN D4 8-1 15.31 102.48 
Ban Tal at Ph o( 1) 21-05i .ND48-1 15.05 102.54 
Ban Thamen Cha i 21-06i.ND48-1 15.02 102.55 
Ban Nang 0 21-08i. N D4 8-1 15.24 102.52 
Ban Mu'ang Chak 21-10LND48-1 15.28 102.49 
Ban Chok 21-16i.ND48-1 15.38 102.57 
Ban Pha i Yai 21-25LND48-5 14.49 102.59 
Ban Prathai Rin 21-27i.ND48-5 14.55 102.44 
Ban Mu'ang Fai 21-2 8i.N D4 8-5 14.52 102.44 
Ban Rayong 21-41i.ND48-5 14.55 103.07 
Ban Mu'ang Du 21-42i.ND48-5 14.47 102.58 
Ban Mu'ang Sai 0 21-59i.ND48-5 14.57 102.34 
Ban Thung Wang 21 -62i.N048-1 15.16 103.23 
Ban Salak Dai 22-15i .ND48-6 14.52 103.32 
Ban Rang 22-18 LN 04 8-6 14.59 103.31 
Ban Tha Rayong 22-2Oi .ND48-5 14.59 103.28 

. Ban Phra Put 22-21 i.N D4 8-6 14.58 103.35 
SE Ban Khi Lek 22-22i .ND48-6 14.56 103.36 
Ban Salaeng Phan (1) 22-25 i.N D4 8-6 14.54 103.32 
Ban Sa Phu 23-10i.ND48-2 15.06 104.11 

III.UPPER TERRACE SITES 25 total 

Ban Kho 

Ban Don Khon Khap 
Non Don Pom 

A.Minimally architected 

( 1)simple 

21-19i.ND48-1 

(2)developed 

none 

O)complex 

20-23i. ND4 8-1 
20-42 LN 04 8-1 
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SE Ban Na Takh u 
Ban Khok Mu'ang 

Ban Khum Ma-U 
SW Ban Nong Kok 

SE Ban Samet 
Ban Banlang 

NW Ban Hua Taphan 
Ban Mu'ang Phet 
NW Ban Non Du (2) 
Ban Sanuan 

B.Partly architected 

C. 

(1)simple 

none 

(2)developed 

20-54 i.N 04 8-1 
22-09i .ND48-5 

O)complex 

20-40i.N048-1 
20-46 i.N 04 8-1 

rully architected 

(1)simple 

21-20i .N048-1 
22-08 i.N 04 8- 2 

(2)developed 

20-58i.N048-5 
20-73i.N048-5 
21-01 i.N 04 8-1 
21-04i. ND4 8-1 

O)complex 

Ban Mai Si Llan 20-22i.N048-1 
Ban Makha 20-39i.ND48-1 
NE Ban Nong Ta Na 20-49i.N048-1 
NW Non Mu'ang Rang 20-50i.N048-1 
Ban Mu'ang Tang 20-51i.N048-1 
E. Ban Mai Thai Chan 20-52i.N048-1 
Ban Kong Rot 20-53i.N048-1 
Ban Nong Mu'ang Yai 20-56i.ND48-1 
Ban Mu'ang Phlap Phla(1)20-57i.N048-1 
Mu'ang Sema 20-60i.N047-8 
NE Ban Mu'ang Noi 21-17i.N048-1 
Ban Samrong (1) 21-26i.N048-5 
Ban Mu'ang Fang 21-43i.N048-5 
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15.02 102.42 
14.47 103.08 

15.41 102.36 
15.32 102.47 

15.07 103.08 
15.20 103.42 

14.58 102.32 
14.58 102.32 
15.03 102.49 
15.07 102.54 

15.09 102.16 
15.33 102.36 
15.13 102.45 
15.14 102.49 
15.13 102.50 
15.06 102.43 
15.02 102.44 
15.03 · 102.41 
15.03 102.37 
14.55 101.48 
15.40 102.57 
14.57 102.46 
14.49 103.01 
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Sites can easily be compared using the nomenclature, as in the following 

two examples. Three fully architected complex sites are shown in the figure 

below. 

figure 5.8 Three fully architected complex sites 

floodplain 
Ban Non Pulak 

[20-16i.ND48-1] 

low terrace 
Ban Mu'ang Chak 
[21-10i.ND48-1] 

upper terraces 
Ban Kong Rot 

[20-53i.ND48-1] 

Although the three sites are located in different regions and on different 

terraces, a morphological similarity can be seen. further study of the sites 

could generate insights into how earthworks are adaptated to terrace location. 

Alternately, sites of differing complexity but equal in architecture and 

terrace location could be selected to investigate why certain sites developed 

more than others. for instance three sites could be chosen from the minimally 

architected low terrace sites. One would be simple, one developed and and the 

third a complex example. 

Comparsions such as the two above begin to investigate the relationship 

between the architecture, stages of growth and terrace attributes. This 

relationship is discussed more fully in the next section. 
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5.6 Relationship of locational and structural attributes 

Having described the location terrace attribute and the structural 

attributes of architecture and stages of development, I would like to discuss 

their relationship. My examination of the links between the locational terrace 

attribute, and the structural attributes of architecture and stages of 

development, revealed a direct correspondence between degree and complexity of 

earthworks, and terrace location. The structural attributes mark cumulative 

modifications of the terrain. Given a "non-ideal" site location (terrace), 

alteration of natural conditions is initiated (architecture). Finally, the site 

is further improved over time (stages of development). 

The sequences formed by architecture and stages of development suggest two 

aspects of the simple to complex evolution of the moated mu'ang. First, the 

labour force and social cooperation necessary to construct and maintain minimal 

or partial earthworks was clearly less than that required to complete and 

upkeep a set which entirely surrounded the mound. Sites totally encircled by 

moats represent complete and sophisticated alteration of the natural terrain in 

order to assure adequate water supply. Second, although the stages of growth at 

each site do not yet testify to the occupational inception, I believe they may 

indicate, albeit roughly, the habitational duration. Excavation will be 

necessary to determine the intervals at which successive stages were 

constructed, and if they represent the same or different habitational group(s). 

5.6.1. Influence of terrace location on .oated for. 

The habitation mounds in the Mun basin have clearly increased in size with 

centuries of occupation. Nevertheless, in a region with seasonal innundation, 
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even the slight elevations which the mounds originally possessed, were 

attractive. Thus although I was aware that elevation was a critical factor, my 

initial investigations of the relation of complexity to altitude were negative. 

This is because there is not a perfect positive correlation between terrace and 

altitude in the Mun basin. The tilt of the Plateau and the effects of longterm 

terrace erosion, cause the terraces to occur at different altitudes across the 

Plateau. 

However, my statistics were very revealing when I compared site complexity 

to terrace, as shown below in figure 5.9 and Table 5.2. As the moated sites 

moved "up" from the Mun, from floodplain to low and then upper terraces, 

architecture and stages of development increased. This follows the obvious, but 

in this context significant, pattern of decreasing water availability as site 

location moves from floodplain to upper terraces. 

The progression also charts an increasing sophistication of methods of 

water management. The partly moated sites completed a pre-existing form. The 

fully architected sites resulted from a perception of the potential of pre-

existing resources and the creation of a new form. 

Table 5:2 Relationship of terrace to architecture and stages of development 

numbe r average average % average stages 
sites alti tude architecture of growth 

terrace -------- ---------- -------------- ----------------
---------

( 1) fl oodp 1 a i n 15 162 m 66 1.8 

(2) low 50 151 m 82 2.6 

(3) low-middle 13 169 m 84 2.9 

(4) middle 7 157 m 81 2.9 

( 5) mi ddle-h igh 3 184 m 100 3.7 

(6) high 3 171 m 100 1.6 
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figure 5.9 Increase in architecture and stages of development by terrace 

Key 

numbers 1-6 refer to terraces as listed in Table 5.2 above 

The per cent of architecture 
varied from 66 to 100, being 
highest on the middle-high (no.5) 
and high (no.6) terraces. 

% Architecture -> 

The average stages of growth or 
development ranged from 1.6 to 
3.7. The peak was reached on the 
middle-high terraces (no.5), but 
lack of even potential hydraulic 
rewards on the high terraces 
(no.6) perhaps discouraged further 
development of the moats and 
earthworks, causing the average to 
drop. 

Average stages growth -> 

100 

50 

1. 2 

t Terraces 

1.8~ 

1 2 

"1' Terraces 

5 

5 

The average number of water storage basins or baray adjacent to moated 

sites also increases by terrace. On the floodplain, each site has a mean of 

0.07 companion baray. On the low, low-middle, middle, and middle-high terraces, 

this figure increases to 0.24, 0.39, 0.43, and 1.00 respectively. No baray 

were associated with the three high terrace moated sites. The high terrace 

sample is small (3 sites), making any conclusions about them problematic. 

However, it is likely that attempted hydraulic improvements (i.e. further 
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moats, earthworks, and water tanks) on high terrace locations were not 

successful enough to justify the effort needed to construct and maintain them. 

This increase in architecture, and stages of growth as site location moves 

from floodplain to low and upper terraces, suggests two possibilities. Either 

the structures solved a problem that increased from floodplain to low and upper 

terrace, or they successfully exploited assets found more frequently on terrace 

areas than on the floodplain. I feel they initially succeeded as a solution to 

water supply, but that as they developed greater complexity, they also 

increased functionally. 

While the range of average altitudes for the moated sites by terrace is 

only thirty-three metres (see above table), the local environment alters 

considerably from the floodplain to the low and upper terraces. If the simple 

to complex assumption is accepted, then the moated form occurred first in the 

floodplain. The increase in architectural complexity in relation to terrace 

implies that although the moated form began as a solution to floodplain 

problems, it developed further in response to liabilities and assets found 

increasingly on the low to upper terrace. 

The number of stages of growth appear to peak with the middle-high terrace 

sites, dropping to a lower level than the floodplain on the high terrace sites. 

This implies that the advantages of the low to middle-high terraces were 

perhaps absent on the high terraces, making improvements (i.e. more stages of 

development) not worthwhile. However, there were only three sites located on 

high terraces, one of which (2.5 km SE of Ban Samet [21-20i.ND48-1]) was 

difficult to interpret, so this conclusion is clearly provisional. 

Floodplain sites either required less modification to be acceptable for 

habitation or lacked the resources to repay the additional labour to excavate 

and maintain additions. They were also subject to annual flood damage. The low 
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to upper terraces presented increasing problems of water supply but offered 

some relief from flooding. They also presented other advantages in the form of 

natural resources. 

5.6.2. Terrace resources: salt, laterite, wood and water 

I decided to investigate potential terrace assets by looking at soil 

characteristics, since the soil groups are correlated to terrace location. A 

review of the soil distribution of the moated sites enabled me to select the 

most common single soil group on each terrace. These are listed in the table 

below. 

Table 5:3 Representative soil groups by terrace 

terrace 

levee floodplain 
low terrace 
low-middle terrace 
middle terrace 
mid-high terrace 
high terrace 

representative soil group 

Ratchaburi 
Roi Et 
Roi Et 
Korat 
Warin 
Satuk 

source: Soil ~ (1974, 1975,1977) 

classification 

hydromorphic alluvial 
low humic gley 
low humic gley 
gray podzolic 
red yellow podzolic 
red yellow podzolic 

four classification groups are represented: hydromorphic alluvial, low 

humic gley, grey podzolic, and red yellow podzolic. Characteristics of the 

three groups which are relevant to the moated sites are listed below (see also 

sections 2.3 and 4.5). 

low hu.ie gley soils: 

(1) During the rainy season, locally depressed regions of terrain 
made up Roi Et soils often experience water seepage which can 
carry nutrients from upland areas to aid crop cultivation 
(Pendleton 1962:74). 
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(2) There is wetness (gleying) throughout the soil profile 
beginning below the surface horizon (Moormann 1972:22). 

(3) Subsoils tend to be clayey, often have kaolinite, and are 
lateritic (ibid.22). 

(4) Patches of potential or actual salinity are found (Pendleton 
1962:256). 

(5) The majority of low humic gleys today are used for paddy, 
dependent usually only on rainwater. Natural vegetation on non
cultivated patches of low humic gleys include Dipterocarp forest, 
bamboo and savanna with brush (Moormann 1972:23). 

Gray podzolic soils: 

(1) Due to excessive to moderate drainage, the gray podzolic 
group does not remain wet in the upper layers (ibid.25). 

(2) Deeper layers may contain laterite (ibid.26). 

(3) They are poor to very poor agriculturally, with a predominant 
natural vegetation of dry Dipterocarp forest (ibid.26). 

Red Yellow Podzolic soils: 

(1) Clay and laterite are common (ibid.26). 

(2) Subsoil. may be mottled with wetness, but in dry areas these 
soils tend to be very stony and/or rocky (ibid.26). 

(3) Forest where present is predominantly dry evergreen and mixed 
deciduous forest (ibid.27). Dipterocarpetum obtusifolio
tuberculati are often associated with the poor, acid, and commonly 
lateritic Red Yellow Podzolic soils, which during the wet season 
are frequently waterlogged (stott 1975:15). 

There are four natural resources of the low humic gley and podzolic soil 

groups which could help explain the observed movement of moated sites onto the 

low to upper terraces: salt, laterite, forest and water. The increase in 

moated sites from floodplain to terrace locations indicates that the success 

of the moated form was linked to the profitable exploitation of these 

resources. 
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SALT 

Salinity was characterisitc only of the low humic gleys found on the low 

terraces, but fifty-five percent of the moated sites occur on low terrace land. 

Although salt can create agricultural problems, it can also be an economic 

asset (see section 2.3). Salt was and is a valuable commodity produced in the 

Northeast (Van Liere 1982:112). Professor Charles Higham conducted small scale 

excavations at Bo Phan Khan, Roi Et province, to determine the "likely 

antiquity of salt exploitation" (1977:110). He concluded that "by the early 

years of the first millenium AD, the exposures of rock salt were exploited as 

they are to this day" (ibid. 135). 

LATERITE 

laterite is ubiquitous in the Northeast and has several potential uses. It 

is soft when first dug up and can easily be shaped into construction blocks 

which harden on exposure. The Khorat Khmer used laterite to make building 

blocks for temples. It is possible that earlier inhabitants of the Northeast 

also used laterite in this manner. At Ban Na Di, "some graves contain large 

uncut blocks of laterite Which may be displaced headstones" (Higham 1984a:79). 

Srisakra Vallibhotama (1981) has suggested that laterite sema preceeded 

sandstone examples. 

laterite pisoliths (pealike iron concretions) and lateritic soils may have 

had several uses in early pottery and iron production. laterite was used as a 

ceramic temper at Non Nok Tha and other prehistoric Khorat sites (Bayard 1977: 

76,85). It vas also used as a ceramic temper in tuyeres, manufactured to blow 

hot air into iron furnaces, datable to the 6th century AD in Central Thailand 

(Pornchai Suchitta 1983:195). Charcol kilns in the village of Ban Di lung in 

Central Thailand today use a mixture of clay and sandy laterite soil to paste 
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over a wooden frame to make dome-shaped kil ns (ibid. 92). Finally, and most 

significantly, laterite can serve as a source of iron ore. 

At Ban Di Lung, the major source of iron was hematite ore mined at the 

nearby mountain of Khao Thab Kwai. However, visible laterite in the village is 

mentioned as a possible secondary source (ibid.191). Laterite is suggested as a 

source of iron ore in a survey of Amphoe Suwannaphum, Changwat Roi Et (Higham 

1977:110). Bronson refers to laterite in a disucssion of early metal trading in 

Southeast Asia: 

"Iron ••• is more widely distributed on that crust [earth] than any 
other metal besides aluminum. The reason for this wide 
distribution is that iron, unlike the other preindustrial metals, 
can be deposited in sedimentary contexts that may be hundreds of 
kilometres from the nearest outcropping of igneous rock. In 
Southeast Asia, for instance, extensive beds of nodular iron 
concretions occur in most river deltas, and wide tracts of 
sedimentary soils are covered wi th laterite; both the concretions 
and the laterites can be, and in fact have been, used as iron ore 
by traditional smelters" (Bronson 1985:4). 

Although laterite is not a pure source of iron ore, its abundance made it 

highly attractive, providing another use for this easily obtainable resource, 

and increasing the motivation for human exploitation. 

WOOD 

rorest resources were also required by early iron producers. Trees are 

needed to make charcoal, the fuel used to manufacture iron. Iron tools are also 

very useful for forest clearance. 

"More important, in a way, than the ore i tsel f was the need for 
fuel - charcoal - and hence timber; while very much , later water
power was required. Early iron mines are thus most likely to be 
found not only where the ore deposit is reasonably superificial 
but also whre forest cover was sufficient to provide adequate 
fuel" (Hodges 1964:81). 
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Charcoal making by the present villagers of Ban Oi Lung in Central 

Thailand has been described as follows: 

"Charcoal making, which has been done for centuries, is a major 
source of extra income for the present inhabitants at Ban Di Lung. 
One advantage in this operation is that the villagers need not buy 
raw materials from elsewhere. However, the quick result of 
deforestation within the last century has led the villages to dig 
tree stumps and roots left in the plantation to make charcoal. 
The villagers also use charcoal as fuel in cooking besides selling 
it" (Pornchai Suchitta 1983:88). 

The forest timber had other uses in addition to charco I-making. It 

provided construction material for housing. Man encouraged the growth of fire-

resistant species useful to him. There was the traditional value of the 

oleoresins obtainable from the dipterocarp trees. Uses included caulking of 

small craft and woven containers, lighting and torches, and upkeep of woodwork 

(ibid.24). The forest also provided timber and wood oil: 

"To this day, dry deciduous dipterocarp forests remain an 
important source of timber and other forest products, such as wood 
oil ••• They provide a number of basic building timbers, including, 
of course the highly prized teng (Shorea obtusa) and rang 
(Pentacme), as well as a good range of decorative woods (Stott 
1975: 24)." 

The importance of trees to the people of the moated mu'ang cannot be 

overestimated. The widespread deforestation of the Northeast in the last thirty 

to forty years makes it easy to overlook the former impact of vast woodlands 

(see also section 4.4). Jean Boulbet (1982) eloquently conveys a sense of the 

appreciation of the forest undoubtedly held by early peoples, and their 

previous extent in the Northeast. His reconstruction of the natural vegetative 

cover of the Plateau shows severe depletion of the forest by the mid-20th 

century, and its almost complete disappearance by 1980 (Boulbet 1982:cartes 

nos.2-4). He suggests the ancient countryside can be mentally re-constituted as 

a forested park, humanized but maintained as a rural wooded district (ibid.27). 
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WA TER 

The low humic gley soils of the low terraces are characterized by a 

retentive wetness or gleying (see also sections 2.3 and 4.5). They also 

experience seepage, which can transport nutrients from upland areas. The 

subsoil of the red yellow podzolic soils may also be mottled with wetness. It 

is possibile that moats were so constructed as to penetrate the water table, 

allowing subsoil water to seep into them, augmenting the stream-supplied 

water. In a region with an extended dry season, any factors which increased 

water supply and rentention were likely to have been discovered and exploited. 

5.6.3. Sumlllary 

As the moated form developed from simple to complex, it spread from the 

floodplain onto the low terraces. This conclusion is supported by the 

statistical trend of architectural complexity increasing with movement from 

floodplain to the low and upper terraces. The move onto the terraces may not 

have been not simply an escape from flood damage and scarcity of "ideal" 

floodplain sites. 

The terraces offered the attractions of mounds with adjacent streams which 

the increasingly sophisticated technique of moating could bring water to, and 

abundant natural assets. The terrace resources included salt, laterite, wood, 

and water. From these it was postulated that the people of the moated mu'ang 

could trade salt, use the laterite for construction,~, and iron smelting. 

The trees could be employed for construction and fuel, tool material and 

resins. Their primary asset, water, could be exploited by the moats encircling 

the habitation mounds. 
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5.7. Spread of the .aated form: 

Terrace, architecture and stages of development had a cumulative effect on 

the mature form of the moated mu'ang. The internal attribute order and their 

combined expression of the moated site location and form was used to quantify 

the classification. The aim was to assign each site a type number which carried 

both locational and structural information and could be used to chart the 

development of the moated form. 

First, the possible attribute states were ranked and the value for each 

attribute noted for each site. The three attribute-state values were then 

summed to give a single index value for each site. Finally, the sites were 

divided into three type groups based on low, middle, or high values. A site 

distribution map was drawn using different symbols for each type. The pattern 

made by the types was used to suggest how the moated form may have spread 

across the Mun basin. The steps of this procedure are described below. 

5.7.1. Quantification procedure and results 

Each attribute state was assigned a value from 0-3. The coding is shown 

below. 

ATTRIBUTE VALUE 

TERRACE 

floodplain 0 
low 1 
low-middle 2 
middle-high 
high 3 

ARCHITECTURE 

o - 50 % 1 
51 - 80 % 2 
81 - 100 % 3 
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STAGES Dr GROWTH 

1 - stage 
2 - stages 
3 - stages 
4 - stages 

o 
1 
2 
3 

Both floodplain and 1-stage of development were given zero values. The 

statistical evidence is that floodplain moated sites did not benefit from 

earthwork elaboration. In contrast, the increase in earthwork sophistication 

and development on the terraces implies that these locations rewarded the 

further construction and maintenance effort which additions would have 

required. Al though the technique of moating appears to have begun in floodplain 

regions, it took terrace problems and opportunities for its potential to be 

realized. A floodplain location was thus zero weighted with each successive 

terrace assigned one more increment. 

For a site to be designated as moated and included in the present work, it 

had to have an earthwork at least partially surrounding a central mound 

structure. All moated sites thus have at least one stage of growth. This is 

expressed in the architecture value, which assesses degree of encirclement. To 

assign a value of one to 1-stage of development would have double-weighted the 

value of the initial earthwork. Therefore 1-stage of growth was given a zero 

value. 

The index number equals the summed attribute values for each site, and 

ranges from 1-9. The results are summarized in Figure 5.10 below and listed in 

the subsequent table. The summary graph shows the index number of the sites to 

roughly approximate a normal curve, an interesting matter to explore in future 

work by, for example, applying the classification system to moated sites in the 

Chi River basin (lying to the north of the Mun basin), and see if the curve is 

repeated. 
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rigure 5.10 Graph su.mary of index numbers 

1 

T he graph shows the index number 10 
frequencies,with a mean of 5.253 
and standard deviation of +1.B753. 
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Table 5:4. Index and type numbers of .oated sites 

TYPE-1 SITES (INDEX NOS. 1-3) 

Index number = 1 

Site number Ban 

20-06i.ND4B-5 Ban Phutsa 
21-52i.ND4B-5 Ban Chabok 

Site number Ban 

20-14i.ND4B-1 Ban Chan (3.5KM east) 

Index number = 2 

20-02i.ND4B-1 Ban Chong U 
23-12i.ND4B-2 Ban Nam Kham 

20-15i.ND4B-1 Ban Takut Noi 
20-29i.ND4B-1 Ban Tamyae 

Index number = 3 

20-05i.ND4B-5 Ban Samrong (3) 
20-1Bi.NMB-1 Ban Mu'ang Thi 
21-07i.ND4B-1 Ban Ut Daek 
21-21i.ND4B-1 0.5km N of Ban Takhong 
20-24i.ND48-1 NE of Ban Amphoe Phimai 
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20-07i.ND4B-5 Ban Samrong (2) 
20-32i.ND4B-1 Ban Chai 
21-11i.ND48-1 Wat Sa Chan 
21-23i.ND4B-1 Ban Run 
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TVPE-2 SITES (IIDEX NOS.~-6) 

Index number = 4 

Site number Ban Site number Ban ----- -----
20-01i .N048-5 Ban Pradok 20-13i. N 04 8-1 Ban Chan 
20-20i.N048-1 0.5 km E. of Ban Kuli 20-31 i .N 04 8-1 Ban Non Tum 
20-341. N04 8-1 NE of Ban Khok (1) 20-35i .ND48-1 E of Ban Amphoe Phimai 
21-19i.N048-1 Ban Kho: Wat Sa Thong 21-34i.N 04 8-5 Ban Nang Kha 
21-46i .N048-5 Ban Salaeng Than 23-06i.N048-6 Ban Phawon 
21-6 3i .N04 8-1 Ban Khok Mu'ang 23-18 i • N 04 8- 6 Ban Tong Pi t 

Index number = 5 

20-211.N048-1 Ban Non Sung 
20-30i.N048-1 Ban Toei 
20-42i.N048-1 Non Don Pam 
20-54i.N048-1 1km SE of Ban Na Takhu 
21-15i.N048-1 Ban Khan Buri 
21-36i.N048-5 Ban Sanuan 
21-61i.N048-1 Ban Krasang 
23-02i.N048-6 Ban Ku 

20-23i.N048-1 Ban Don Khan Khap 
20-36i.N048-1 Ban Ngiu Ma 
20-48i.N048-1 Ban Nang Kok 
21-09i.N048-1 Non Sai Rayong 
21-32i.N048-5 Ban Sai Rayong 
21-39i.N048-5 Ban Krasang (Phum Roen) 
22-16i.N048-6 Ban Kae Va 

Index number = 6 

Site number Ban Site number Ban ----- -----

20-16i.N048-1 Ban Non Pulak 20-47 i.N 048-1 Ban Prathai 
20-73i.N048-5 Ban Mu'ang Phet 21-01i .N048-1 0.5km NW of Ban Non Ou(2) 
21-05i.N048-1 Ban Talat Pho(1) 21-08i.N048-1 Ban Nang 0 
21-10i.N048-1 Ban Mu'ang Chak 21-16i.N048-1 Ban Chok (Wat Buppharam) 
21-20i.N048-1 2.5km SE of Ban Samet 21-25i.N048-5 Ban Phai Vai 
21-27i.N048-5 Ban Prathai Rin 21-41i .N048-5 Ban Rayong 
21-59i.N048-5 Ban Mu'ang Sai 0 22-08i.N048-2 Ban Banlang 
22-09i .N048-5 Ban Khok Mu'ang 22-15i .N048-6 Ban Salak Oai 
22-20i .N048-5 Ban Tha Rayong 22-21 i.N 04 8-6 Ban Phra Put 
22-22i.N048-6 1km SE of Ban Khi Lek 22-25i.N048-6 Ban Salaeng Phan (1) 
23-07i.N048-6 Ban Don Vai 23-10i.N048-2 Ban Sa Phu 
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TYPE-3 SITES (INDEX NOS.7-9) 

Index number = 7 

Site number Ban Site number Ban 

20-37i.ND48-1 SE of Ban Ngiu Ma 20-40i.ND48-1 Ban Khum Ma-U 
20-46i.ND48-1 1km SW of Ban Nong Kok 20-49i.ND48-1 O.5km NE Ban Nong Ta Na 
20-50i.ND48-1 O.6km NW: Non Mu'ang Rang 20-52i.ND48-1 O.5km E.Ban Mai Thai Chan 
20-53i.ND48-1 Ban Kong Rot 20-58i.ND48-5 1km NW of Ban Hua Taphan 
21-04i.ND48-1 Ban Sanuan 21-06i.ND48-1 Ban Thamen Chai 
21-28i.ND48-5 Ban Mu'ang Fai 21-42i.ND48-5 Ban Mu'ang Du 
21-62i.ND48-1 Ban Thung Wang 22-18i.ND48-6 Ban Rang 

Index number = 8 

20-39i.ND48-1 Ban Makha 20-51i.ND48-1 Ban Mu'ang Tang 
20-56i.ND48-1 Ban Nong Mu'ang Yai 20-57i.ND48-1 Ban Mu'ang Phlap PhI a(1) 
21-17i.ND48-1 1.7km NE of Ban Mu'ang Noi 

Index number = 9 

20-22i.ND48-1 Ban Mai Si Llan 
21-43i.ND48-5 Ban Mu'ang Fang 

21-26i.ND48-5 Ban Samrong(1) 

I next divided the index values into three type groups to further 

consolidate the data: 

t yp e- 1 sit e s : 
type-2 sites: 
t yp e- 3 sit e s : 

values 

1 - 3 
4 - 6 
7 - 9 

The resulting type numbers, together with the earlier assigned index 

numbers, are listed in the preceeding table. The division of the nine possible 
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values into three groups made allowance for si tes separated by one or two 

increments. Any information lost by generalized groups can be regained through 

inspection of the classification at another level. 

An example of two sites that have different index numbers but have the 

same type number, is given by Ban Mu'ang Du [21-42i.ND48-5] and Ban Mu'ang Fang 

[21-43i.ND48-5], shown in Plate 5.3. The two sites, in the region south of Buri 

Ram, are less than 5 kilometres apart. Both were surveyed by myself in June, 

1985, and found to be similar at ground level. Each is fully architected and 

complex, with three (or possibly more) moats and earthwork rings. However, Ban 

Mu'ang Fang is a middle terrace site whereas Ban Mu'ang Du is on the low 

terrace. The moat/earthwork progression at Ban Mu'ang Fang was striking, 

whereas Ban Mu'ang Ou's earthworks, while still visible, were considerably more 

eroded. Because of the different terrace locations, the index value for Ban 

Mu'ang Du was 7 whereas Ban Mu'ang Fang was 9. Both, however, are type-3 

si tes. 

Terrace location also resulted in different index numbers for two type-2 

sites shown on Plate 5.4. The earthworks around both sites appear to form a 

point or peak, a characteristic feature of double-earthwork sites. The example 

located northwest of Ban Non Du is 100 per cent architected, has 2 earthworks, 

and is on the low-middle terrace. Its index number is 6. Ban Sai Rayong is 

also 100 per cent surrounded by its inital moat, and has two earthworks, but is 

located on low terrace. Therefore its index number is 5. Both, however, are 

type-2 si tes. 

Plates 5.3a,b and 5.4a,b are found below. Following these two plates is 

a description of type-1 sites and three examples, given in Plate 5.5a,b and 

Figure 5.11. 
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Plate 5.3 Two type-3 sites 

5.3a Ban Mu'ang fang [21-~3i.ND~8-5] 
index nurroer = 9 
t yp e numb e r = 3 

5.3b Ban Mu'ang Du [21-~2i.ID48-5] 
index number = 7 
type number = 3 
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Plate 5.4 Two type-2 sites 

5.4a 0.5km NW of Ban Non Du [21-01i.ND48-1] 
index number = 6 
t yp e numb e r = 2 

5.4b Ban Sai Rayong [21-}2i.ID'8-1] 
index number = 5 
type numbe r = 2 
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The type-1 sites are a vital link to the Naturally Moated Sites. Three 

type-1 sites have been illustrated to show the variation in this group. The two 

photographs shown on Plate 5.5 on the next page are of Ban Chabok and Ban 

Tamyae. Ban Chabok is located on the floodplain south of Nang Rong. It is 50 

per cent archi tected wi th one earthwork, and has an index number of 1. Ban 

Tamyae is a low terrace site, with only 37 per cent of the mound surrounded by 

a single moat/ earthwork. It has an index number of 2. 

Ban Takhong, a third type-1 site is shown in Figure 5:11 below. It has a 

qui te different appearance from Ban Chabok and Ban Tamyae, primari ly because of 

its more extensive earthworks. The site, located on the floodplain north of Ban 

Takhong, was surveyed by myself in June, 1985, and found to have two well 

preserved moats and earthworks. It was also rich in surface sherds. These 

ranged from a variety of unglazed wares to Khmer brownware, and both Thai and 

Chinese glazed ceramics. Only 75 per cent of the perimeter is formed by the 

inital moat/ earthwork, the remaining 25 per cent being river-formed. Its 

floodplain location, earthworks, and wealth of sherds indicate that the mound 

half a kilometre north of Ban Takhong was inhabited from an early period and 

had a long occupation. 

0.5 km North of 
Ban Takhong 

[21-21i.ND48-1] 

in dex numbe r = 3 
t yp e numb e r = 1 

Figure 5:11 A type-1 site 
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Plate 5.5 Two type-1 sites 

5.5a Ban Chabok [21-52i.ND48-5] 
index numbe r = 1 
type number = 1 

5.5b Ban Ta.yae [20-29i.N048-1] 
index number = 2 
type number = 1 
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In my analysis of these developmental values, I decided to first compare 

the index numbers to the site sizes. This was to test for any relationship 

between large site area and a high index number. As shown in the scatter 

diagram below, there was no apparent pattern such as area increasing with index 

number. This result reinforced earlier findings that the spatial distribution 

was random and that number of earthworks was not dependent upon site size (see 

Ch.4). 

Figure 5.12 Index number versus area of moated sites 
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With each site assigned a type number, it was decided to plot them on a 

map to determine the pattern formed by the spatial distribution. Map 7 shows 

each site as type-1, type-2 or type-3. The highest concentration of type-1 

sites is on the floodplain area around Phimai. One of these is Ban Tamyae (20-

29i.ND48-1), illustrated above. Two other type-1 sites are found in the 
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floodplain north of Buri Ram. These are Ban Run (21-23i.ND48-1) and 0.5km N of 

Ban Takhong (21-21i.ND48-1). The second site is illustrated above. 

A two-pronged distribution spreading north and south is suggested 

emanating from an apparent "origin" on the Phimai floodplain, and then onto the 

low and upper terraces. This is shown on Map 7 below. The northern group 

contains eleven typ e-2 and fi ve typ e- 3 sites. It conti nues north into Changwat 

Khon Kaen, which takes it beyond the scope of the present investigation. The 

northern limits of this group need to be determined before it can be 

accurately described. 

Map 7 Development of the loated for. in the Mun basin 
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The lap suggests that the mosted form in the Mun basin spread out both 
north and south from the Phimai region. 
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The southern group is located in the south-central portion of the Mun 

basin, around the Lam Plai Mat and its tributaries. Map 8 is a schematic 

diagram of this group. On the map it is indicated that the southern or Lam Plai 

Mat set developed from type-1 clusters, both from the one at Phimai and from 

the pair north of Buri Ram. The Lam Plai Mat area, wi th its group of fourteen 

type-3 sites and ten type-2 sites, represents the developmental apex of the 

moated form in the Mun basin. From here the moated form distribution spreads 

eastward in declining numbers, with only two type-3 sites found. 

Map 8 Southern (Lam Plai Mat) group 

The lam Plai Hat group shown here contains the highest 
concentration of type-3 and type-2 sites in the present study 
of the Hun River basin. The sites are larger than scale to 
emphasize their form. 
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5.7.2. Chronology of the .oated mu'ang 

The three site types (1,2,3), are a developmental rather than dating tool. 

Nonetheless, the pattern that they suggest of the spread of the moated form in 

the Mun basin, elicts the question of how this proposed development corresponds 

to a calendrical chronology. The following outline, is proposed as a rough 

guide which it is hoped future excavations will test, verify, or mOdify. 

Al though I believe that the Type-1 si tes generally were settled first, and 

many probably had a long occupational history, the type-1 designation does not 

"guarantee" this. Excavation is needed to show how long each site was 

occupied. Where I suggest that Types-1,2, and 3, are most indicative of Phases 

1,2, and 3, it does not mean, for example, that Type-1 sites ceased to be 

occupied as of Phase 2. The following proposal simply places the developmental 

types into a dated matrix. 

Phase 1: c.1000-500 BC (Prehistoric/ late Bronz~ Age) 

During this 'period local inhabitants may have begun to encircle their 

habitation mounds with moats in imitation of Naturally Moated sites. It is 

possible that these people were Khmer, although proof is required to establish 

this. An example of a site whose occupational chronology extends back to this 

phase is Ban Tamyae (20-29i.ND48-1), a type-1 minimally architected + simple + 

low terrace site. The earliest published radiocarbon date for this site is 820-

415 Be (Higham & A"l'han Kijngam 1984:733). 

Phase 2: c.500 Be-500 AD (late Prehistoric/ Iron Age) 

The moated structures developed on the terraces as a result of a search for 

favourable mounds suitable for moating, laterite for iron, forest for fuel, 
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building material and other tree products. This phase, during which the moated 

form becomes integrated with the exploitation of terrace resources, may 

correspond to "marked changes in material culture and site use" in the Chi and 

Songkram basins during the second half of the first millenium BC (Higham & 

Amphan Kijngam 1984:719; summarized in Chapter 3). Included are changes in 

burial ritual, ornaments, clay crucible fabric, pottery decoration and rim 

forms. Newly introduced artefacts include glass beads, "rice steamers", water 

buffalo, and most relevant here, iron slag. Srisakra Vallibhotama has linked 

the development of the moated sites to early iron production (1984:125), and 

Quaritch Wales (1957) found iron in the basal layer of Mu'ang Phet, a type-2 

si t e. 

Laterite containing iron concretions, was widely available on the low 

terraces favoured as locations for the type- 2 si tes characteristic of this 

phase. When a resource is localized, it can generate a controlling elite with 

access to the prestige good (Goody 1971:46). However, a uniform resource base 

such as found in the Mun basin could well have counteracted this centralizing 

tendency. 

Phase 3 (c.500-1000 AD Early Historic) 

This phase encompasses the period ascribed to the Central Plain kingdom of 

Dvaravati (7-10th century AD) and also the inscriptions referring to the 

unlocated kingdom of Sri Chanasa (National Museum 1973). The large (11Ocm) 

bronze Hinyana Buddha found at Ban Mu'ang rai is of the Dvaravati style 

associated wi th both these kingdoms. Ban Mu'ang rai [21-28i.ND48-5], has the 

largest site area in the present sample, and is a fully architected complex low 

terrace example. It is a type-3 site, the epitomy of the moated form reached 

during this period. Ban Thamen Chai [21-06i.ND48-1] is another type-3 site 

where a bronze Buddha of Dvaravati styl e (al though a much smaller and cruder 
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example than Ban Mu'ang Fai) has been found (Wales 1957: Fig.9). The whiteware 

which Wales (1957) found in the upper layer of Mu'ang Phet may be diagnostic of 

Phase 3. 

The Bo Ika inscription found at Mu'ang Sema [20-60i.ND47-S] also dates 

from this era, as do finds from a number of single-moated sites on the Central 

Plain, and the art style of the sema stones from Mu'ang Fa Daed, Kalasin. The 

Central Plain sites and Mu'ang Fa Daed are all closer morphologically to the 

dissimilar moated site group (see 4.6) than they are to the sample of the 

present work. 

Phase 4 (c.600-1300 AD) Middle Historic/ Khorat Khmer 

Numerous barays and temples were constructed during this time (Groslier 

19S0). Many were built adjacent to the moated mu'ang. Others mark the road 

from Phimai to Angkor. Khorat Khmer, encouraged and undoubtedly aided by the 

rising fortunes of the rulers of Chenla such as Mahendravarman, may have re

asserted their sway in the Mun basin, perhaps in response to an increasing Mon 

presence in the moated mu'ang. 

The Khorat Khmer appear to have been very persuasive in gaining the 

allegiance of the Mun basin. This is evidenced by the growing number of stone 

temples, symbols of Khmer promises of new-style water resevoirs, territorial 

identification, and protection under a new guise. The moated sites of the Mun 

basin continued to be inhabited and grow, but the earthworks and moats may have 

fallen into disuse. The nature and extent of this transition has yet to be 

fully investigated. 

213 



Descriptive and Developmental Classification 
5.7.3. Su.mary: 

The classification provides two methods of site comparison: nomenclature 

or type number. Both operate within a framework of the locational and 

developmental factors which appear to have most influenced the distribution 

and evolution of the moated sites. 

The classification rests on the assumption that simple forms preceed 

complex ones, and there is some empirical support for this proposition in the 

data set described. When the simplest examples, Naturally Moated Sites, 

became scarce, the natural form was emulated by encirclement with moats 

supplied from adjacent streams. Map 7, showing the type-numbers, suggests that 

in the Mun basin this technique began in floodplain areas around Phimai and 

north of Buri Ram. The mature moated form appears to be concentrated on the 

terraces in the region of the Lam Plai Mat, where the greatest number of 

developed and complex sites are found. 

However, the spread of the moated form onto the low and upper terraces was 

more than an escape from extreme annual flooding and a lack of "ideal" natural 

sites. Over time, improvement resulted in increasingly complex earthworks. In 

addition, the terraces also offered exploitable resources, particularly salt, 

iron ore and wood. A chronology spanning c.1000 BC- 1000 AD was proposed for 

the moated form, encompassing three phases of moated site development. The 

Prehistoric (c.1000-500 BC) and Late Prehistoric (c.500 BC- 500 AD) phases saw 

the emergence of the moated form and linked the move to terrace locations to 

the beginnings of local iron production. The Early Historic phase (c.500-1000 

AD) overlapped that of the Khorat Khmer (c.600-1300 AD). 
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The moated mu'ang of the Mun River basin have been defined, located, 

described, and classified in this work. Locational analysis indicated that the 

the distribution and development of the Mun basin moated form derived primarily 

from ecological rather than political factors. The earthworks of the moated 

mounds offer a uniquely visible record of development. The results of the 

classification suggested that the technique of moating originated in floodplain 

areas, and then developed onto low and upper terrace remnants. Wherever 

situated, ~ll moated habitation sites are surrounded by, or adjacent to rice 

fields, a landuse pattern of long duration in the Mun basin. Locational 

evidence links the development of the moated form to sources of laterite for 

iron production, the utilization of the then-abundant forest, agricultural 

intensification and the potential for salt manufacture. 

The moated mu'ang did not exist in isolation in the Mun basin. They were 

one element of a continually fluctuating settlement pattern which saw the 

growth and abandonment of both moated and unmoated habitation mounds. The 

moated mu'ang appear to be limited in distribution to the Mun and Chi River 

basins. This restricted homogenity indicates some degree of cultural cohesion 

and/or a geographically bounded set of morphological and hydrological 

constraints. 

The developmental sequence proposed in the previous chapter assumed an 

evolution of simple to complex, which future excavation mayor may not support. 

The sequence was based on statistical trends derived frQI a detailed study of 

aerial photographs and maps, and a limited field survey. The remainder of this 

chapter deduces from the evidence, the nature of the moated mu'ang, 
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particularly natural resources, agriculture, defense, religion, and social 

structure. 

6.1.1. Natural resources 

Many of the slightly elevated mounds favoured for habitation were adjacent 

to streams, which were diverted into encircling moats constructed around the 

mounds. As postulated, excavated lateritic earth was a rich source of iron 

ore, and the soils were also high in salt. Both were valued commodities. In his 

description · of the Southeast Asian kingdom of Tchin-La, the 13th century AD 

ethnographer, Ma-Tuan-Lin, describes as backward, a culture which has neither 

iron nor salt. 

"lIs n'ont ni sel ni fer et se servent d'arbaletes de 
bambou pour vivre de leur chasse" (Ma-Tuan-Lin 1883: 485). 

To be able to manufacture iron from the ore, wood was needed to make 

charcoa 1. Before its 20th century destruction, the forest canopy covered the 

Khorat Plateau, protecting the land by preventing erosion and discouraging 

evaporation. The trees provided fuel for cooking, charcoal for iron smelting 

and pottery making, and building material. However, the forest was not just an 

exploitable resource. As described in Chapter 1, for both the irrigational and 

political mu'ang, the forest marked the boundaries of the domain. In the first 

case, the forest was seen as providing living space and natural resources. In 

the second, the forest demarcated the limit of the population and consequently 

defined the chao's sphere of influence. 
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An inscription of the 10th century AD describes the forest as a place of 

battle: 

"La for;t de la bataille toute remplie de vaillants 
adversaires, d'excellents guerriers semblables a des lions, 
avec leurs glaives, 
leurs troupes d'~l~phants furieux et les nu~es de leurs 
traits divers ••• il la consumait du feu impetueux de ses armes 
enflamm'es" (ISCC no.XIV:93). 

The forest could also be a refuge from the smoky holocaust of battle: 

"Effrayes par la fumie de ses holocaustes qui obscurcissait 
toutes les regions, les maitres de ces (regions) se 
refugiaient dans les for~ts, reduits a se nourrir des fruits 
des bois" (ISCC no.XIV:93). 

In summary, the forest as a resource and as a location, was as fundamental to 

the world of the moated mu'ang as was water. 

6.1.2. Agricultural diversification 

The belt of encircling water demarcated the mu'ang, appreciably 

supplementing water supply. In times of rain and flood, the moat served as 

flood barrier, collection tank, and run-off channel. During the beginning of 

the wet season the ability to channel and conserve the first rains may have 

encouraged the intensification and expansion of rice production in surrounding 

fields. New strains suited to the terrace conditions may have been developed, 

in a similar process to that suggested below for the development of varieties 

of wheat in Mesopotamia (Adams 1965). 

" ••• the important point is not that man planted wheat but 
that he (i) moved it to niches to which it was not adapted, 
(ii) removed certain pressures of natural selection, which 
allowed more deviants from the normal phenotype to survivie, 
and (iii) eventually selected for characters not beneficial 
under conditions of natural selection "(Flannery 1965:1251). 
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Where the moated mu'ang were located on terraces overlooking floodplain 

areas, the number and variety of available agricultural niches would have 

increased. Four different subsistence zones (and corresponding crops) proposed 

for the Mesopotamian alluvium indicate the range of niches that can exist in 

one environmental zone: 

(1) levee-backs lopes and swamp margins and depressions (grains) 
(2) low-lying areas which adjoin permament water courses (garden 

and orchard) 
0) fields and marginal semiarid pastureland (herdsmen) 
(~) swamps and rivers (fish and reeds) (Adams 1965:~8). 

The specialists engaged in each of these occupations contributed to the 

"formal organizations of the community" (ibid. ~8). The Mesopotamian example is 

a reminder of the possible diversity of agricultural occupations within a 

seemingly homogeneous region and cultivation changes that were on an "extensive 

rather than intensive basis" Cibid.~8). 

In the context of the moated mu'ang, it is possible that the increased 

water supply, even if the moats were not reliable year-round, every year, 

fostered both agricultural intensification and extension; new rice strains, and 

occupational differentiation. 

Four occupational zones, similar to those defined by Adams in the 

preceeding quotation, can be distinguished in the vicinity of the moated 

mu'ang. First, the preservation of the moated sites in the midst of rice fields 

implies that areas surrounding the sites were habitually used for grain 

cUltivation. Second, elevated parts of the mound undoubtedly supported the 

precursors of today's maize and tapioca crops being cultivated on both mound 

and earthwork areas. Millet is mentioned by Ma-Tuan-Lin (1883:~80). Other dry-

land crop possibilities include fruit orchards, bananas, and bamboo for house 
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and tool construction. Third, cattle and pigs were most certainly raised (Payom 

Chantaratiyakarn 1984b:585) and protected within the encircling moats. 

finally, as can be witnessed today, the moats supplied a rich variety of plant 

and animal marine food. Molluscs, fish, prawns and frogs are some of the 

animals being farmed in the moats today. 

6.1.3. Defense 

When filled, the moats also protected. The nuclear mound is first protected 

by a wide (c.25-30 metres) water barrier, then by a steep and high (c.10m x 20m 

wide base) earthwork topped by dense bamboo and thorn bush vegetation. Even in 

its derelict state and despite help from villagers armed with machetes, the 

above combination formed an obstacle to my 1985 si te su rvey. When the barriers 

were in good repair and the inhabitants fighting for their survival, a hostile 

invading force would have been considerably impeded. 

In addition to the natural vegetation barriers, it is possible that a 

palisade was also erected on top of the earthworks during periods of active 

defense. At the end of the nineteenth century, in the closing years of the 

Dutch-Acehnese wars in North Sumatra, photographs were taken of one of the 

earth and bamboo Acehnese forts which showed a fence several metres high 

surrounding the camp (see A.Reid 1969: 206,PI.VIIIa; E.B.de Nijs 1973:75-5). It 

is premature to suggest that a similar structure topped the earthworks of the 

Mun basin moated mu'ang. However, the Acehnese example reminds us that 

defensive structures no longer visible today may well have been an integral 

part of the moated mu'ang. 

The Han Chey inscription (7th century AD), notes that during the rainy 

season, the King of Chenla had to build a bridge to cross his enemy's moats, 

which were as deep as an elephant. 
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"Pour vaincre les rois de la montagne jusqu'au sommet de 
leurs pics, il avait, en pleine saison des pluies, un pont 
pour traverserles eaux, fussent-elles profondes a hauteur 
d'il~phant" (ISCC no.1:20) 

During the dry autumn season, however, the moats may have dried up 1 ike the 

courage of the enemy, 

"Quand les soldats assigeaient (une fortresse), l'eau dans 
les fosses sechait en merne temps que Ie courage des ses 
ennemis, bien qu'il fut arrose par (les larmes de) tendresse 
de leurs familles" OSCC no.1: Face B :6) 

The first part of the same inscription similarly links the dessication of the 

moats and the loss of heart of the enemy with the abilities of the conquering 

soldiers, 

"L'eau dans les fosses des villes de ses ennemis sechait 
aussi bien que leur coeur, bue qu'elle etait a la main par 
ses soldats etablis i l'entour, en meme temps que par Oes 
rayons du) soleil" OSCC no.1: Face A:8). 

After such a victory it was unnecessary to continue the battle further by 

setting fire to the vegetation barrier on top of the ramparts, 

"Quand une ville etait deja envelopp~e par son ardeur 
flamboyante, c'etait comme une (vaine) tautologie que de 
porter encore du feu sur Ie rempart" (ISCC no.I:Face A:9). 

The Han Chey inscription (ISCC,no.1) was found on a temple on the west 

bank of the Mekong, above the present day city of Kompong Cham (Briggs 1951: 

44). Although Briggs and Barth associate this inscription with Bhavavarman I 

(598 AD), Coedes links it to Bhavavarman II (639 AD) (Coedes 1968: 72). While 

it does not refer to one of the Mun basin moated mu'ang, the inscription does 

provide a near-contemporary perception that crossing moats filled with water 

was a major factor in a successful conquest. 

Although the writer of the eulogy probably takes poetic licence, the 
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similes most certainly carry some truth: from time to time duri~g the dry 

season, the moats may well have carried little or no water. The inscription, 

'whatever its exaggerations, indicates that the water was the principal 

defensive element of the moat/earthwork encirclement. Unlike a wall, intact 

whatever the season, the moats could sometimes have been ineffective (i.e. dry 

or at least able to be crossed without an elephant). 

I beli eve it is important to view defense as only one function provided by 

the moats and earthworks, rather than their primary reason for being. When the 

moats were in use, apparently the Plateau may have experienced an extended dry 

season similar to that known today. The rainfall pattern is beyond human 

control. The dry-season vulnerability of moating as a defensive mechanism would 

undoubtedly have been perceived. However, given a long period of drought, any 

agricultural measures which augment the water supply are worth the effort to 

ensure a successful crop. It follows that although protection was clearly a 

benefit of moating, it is doubtful that the moats and earthworks were primarily 

constructed for defensive reasons. 

6.1.4. Religion 

There is more negative than positive evidence on potential cosmological 

significance of the moated form. They are not cardinally oriented as are the 

rectangUlar east-west Hindu temples of the Khorat Khmer (c.7-14th century AD). 

It is possible that over time, the construction and maintenance of the moats 

promoted a social stratification and consequent elite receptive to the 

anthropomorhpic Hindu deities such as Siva (see Adams 1965:124). However, the 

sites themselves display no visible Indian-derived form. 

Neither is there a visible pattern on aerial photographs of Buddhist stupa 

remains located in the centre of the moated mounds, which would indicate a 
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Buddhist association with water encirclement. Most of the sites do contain a 

present-day wat, but so do most modern Thai villages, and they are not 

regularly placed in the centre of the mound. (The position and orientation of 

modern wats known to overlie earlier foundtions is, however, a matter for 

further investigation.) Nor has there appeared a pattern of rectangular or 

square foundation remains within the moated mu'ang of the type found at 

Buddhist "Dvaravati" sites in Central Thailand (Boisselier 1969,1972; Dupont 

1959). 

Some Buddhist association with the moated mu'ang has been illustrated, 

for example,in the bronze Buddha found at Ban Mu'ang fai, Buri Ram (National 

Museum 1972). However, care must be taken in generalizing from the few 

existing finds of Buddhist statuary. As suggested in the chronology in the 

previous chapter, Buddhism may be characteristic of one era of the moated 

sites, but could have co-existed with other religions (National Museum Bangkok 

1973 & Ch.3 of this work). 

finally, the shape of the moated sites in the present study is not the 

same as that of Buddhist-associated sites in Central and Northeast Thailand. 

figure 6.1 shows three groups of sites. Group (1) is six single-moated sites 

located in Central Thailand which have been associated with the Buddhist 

"Dvaravati" art style. Group (2) shows Mu'ang fa Daed and Amphoe Phutthaisong, 

both in Northeast Thailand. It will be remembered that Amphoe Phutthaisong was 

one of the large "dissimilar moated sites" excluded from the present study (see 

section 4.6). Group (3) contains five moated sites from this analysis. While 

there is a strong morphological resemblance between the ,first two groups, 

little similarity is seen to the moated sites in Group (3). 
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Figure 6.1 Contrast of site shape in Central and Northeast Thailand 
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King Bhavavarman (6-7th century AD) mentions conquering the land wi th the 

"ocean for a belt" and the "land which is surrounded by the ocean" (ISCC 

no.I:Face A:12&14). While this is most probably a reference to conquering a 

Funanese region in southern Cambodia isolated by marshy inundation, it could 

also be the image of a moated site. 

As multiple-earthworks and water encirclement cannot be unequivocably 

linked with either Hinduism or Buddhism, my belief that the moated form is 

primarily ecologically derived is maintained. However, just as the construction 

and maintenance of the moats points to a large degree of social cooperation and 

organization, · so the relevance of the many moat/earthwork functions to the 

prosperity of the settlement, implies associated ritual activities to ensure 

their success. Again, excavation of structures within the moated ~ may 

provide information on the nature of the ritual. 

6.1.5. Social structure 

The evidence presented in the previous chapters supports an ecological 

rather than a political pattern to the distribution and development of the Mun 

basin moated sites. These findings indicate a social structure similar to the 

mu'ang fai of Northern Thailand or the subak of Bali, with the excavation and 

maintenance of the moats being carried out by peasant cooperatives (Tanabe 

1981, Geertz 1980). Similar conclusions, which reject Wittfogel's (1957) 

assertions on the effects of irrigation works on the development of societal 

control structures, have been reached regarding waterworks in Mesopotamia. 

"The subsistence requirements for the existing, still 
comparatively small, population could have been met with 
flood irrigation based on temporary dams and small ditches to 
direct the water, supplemented with, or perhaps increasingly 
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replaced in time by, small canal systems that grew slowly by 
accretion but that never were extended more than a few 
kilometers inland from the streams. In the context of 
Mesopotamian conditions, it has recently been shown that this 
kind of irrigation is well within the capabilities of local 
groups without state intervention. Elaborate control works 
to regulate the water supply certainly were not necessary for 
so rudimentary an irrigation system. Hence it is difficult 
to see the emergence of the towns as a consequence of any 
monopolistic control of the water supply of surrounding 
villages, and still more difficult to imagine the growth of 
their political institutions as a consequence of a need for a 
bureaucracy concerned with canal management" (Adams 1965: 
40-41). 

This does not mean, however, that the construction and maintenance of 

each site's earthworks and moats did not contribute to the development of 

social stratification in the Mun basin. Again, Mesopotamia provides an analogy. 

"Given inadequacies in water supply ••• such [irrigation] 
systems represent relatively permanent improvements, which 
restrict or distort uniformity of access to the primary 
productive resources of the community and which tend to 
concentrate the potentialities for the production of a 
surplus of deployable wealth in the hands of a limited social 
segment. Depending on local circumstances, such 
potentialities may be reckoned in terms of rights to land or 
to water, but the effect is the same in either case. They 
stimulate the concentration of hereditable, alienable wealth 
in productive resources, and hence also the emergence of a 
class society" (Adams 1966:54). 

However, for kin-based land holdings or mu'ang management to have resulted 

in a social and economic elite, the privledged classes would have had to 

maintain their position of privledged access over a long span of time. This may 

not have happened. Competition arising from inheritance disputes may have 

resulted in a constant self-levelling action that prevented a "hydraulic" elite 

from COdifying. 

"In Sinhalese villages, on the other hand, Edmund Leach 
(1961) reports that such effects can be held in check for 
long periods within the community by internal leveling 
mechanisms based upon periodic fractionation and 
redistribution of holdings" (Adams 1966:54). 
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The transfer of kin-based prestige was a delicate process, often with high 

stakes, at the kingship level of the early Southeast Asian polities. 

Bhavavarman I of Chenl a (598 AD), for exampl e, successfully used the death of 

Rudravarman to gain control of Funan (Coed~s 1965:67). The rewards, and 

consequently the political expectations, would not have been so great at the 

level of headman or chao of a moated mu'ang. A kin-based elite of the moated 

~ could well have followed the "Sinhalese" pattern of co~etition at the 

time of succession, lessening the probability of concentrations of hereditable 

weal tho Archaeological research including area excavations of moated ~ and 

cemeteries, however, must first establish an elite. 

It is vital to recognize that opposing forces can concurrently push a 

culture towards social stratification and mitigate against it. Thus while the 

technique of moating in the Mun basin did not foster a highly stratified 

bureaucratic state, moated sites did distort access to water supply, thus 

encouraging an elite. However, this "push" may well have been fractionated by 

successional disputes. Whatever the specifics of social organization, the sheer 

size of the engineering operations exemplified in the Mun basin moated form 

(average site area= c. 25 ha.) suggest a level of organization commonly 

referred to as a "chiefdom". 

6.1.6.Chiefdom and .u'ang 

In defining the "construct of the chiefdom", Paul Wheatley offers the 

following insights: 

"a system of chieftainships, as denoting a level of 
integration intermediate between relatively undifferentiated 
folk or tribal society and complex urban or state society. 
The construct is a broad one, constituting a continuum 
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ranging at one end from non-ranked chieftainships which, 
although exercising more than nominal authority over local 
headships, are not · always easily distinguishable from 
segmentary tribes, through a variety of ranked -chieftainships 
in which the chief is usually assisted by a council, court, 
or other functionally equivalent group of advisors, to 
paramountcies which often a~proximate to true states" 
(Wheatley. 1983: 11). 

Without excavation of several moated mu'ang we lack an artefactual 

assemblage or evidence of internal settlement structure, by which to relate 

occupational phases to moat construction and development, and to employ as a 

gauge of social differentiation. However, the extensive labour implied by the 

construction and upkeep of multiple moats encircling village mounds averaging 

over 20 hectares in area, make it difficult to envision anything other than 

some form of hierarchicy to organize the effort. 

In a recent paper, Bayard argues against using the word "chiefdom" to 

describe the social organization of the Northeast in prehistoric times. He 

proposes instead a Thai-based terminology comprised of ~, mu'ang, and monthon 

(Bayard 1985). This employs ~ as one stage in a developmental hierarchy. 

This is not at odds with the use of mu'ang in the present work, but the present 

emphasis has been on the social and territorial implications of the word. These 

include the scale of the earthworks, a construction effort which suggests the 

need for a controlling group, and the sense of territorial demarcation provided 

by the earthworks. 

While agreeing in principle that "the universalitistic implications of 

fried and Service-style typologies" [e.g. 'chiefdoms'] are concepts which "are 

easily comprehended in the abstract, but difficult to excavate" (Bayard 1985: 

5), their use does facilitate inter-regional co~arison. Archaeological data 

from Southeast Asia often belies Occidental abstractions, but for the time 

being they provide a standard against which to begin to measure possiblities. 

Although he is loath to incorporate "chiefdom", Bayard has proposed four 
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general periods which approximate the wide-ranging continuum of chiefdoms to 

which Wheatley refers (Wheatley 1983: 12). The four periods are: 

A. semi-sedentary agricultural communities 3500-2500 BC; 
noticeable but weak social ranking. 

B. appearance .£.!. bronze technology "presumed stregthening 
of already present trade links"; 2500-1800 BC; "increase in 
social ranking but still at a simple-ranked level" 

C. introduction of iron technology "intensive wet rice 
farming"; mid-FirstMillennium BC; "more marked increase in 
ranking" 

D. "Shortly thereafter ~ rise .£.!. inci ient states, or at 
least the complex chiefdoms Wtteatley posi ts 1983: 419), and 
the development of true states by a fusion of these 
indigenous organisms with Indian socio-political and 
religious concepts, commencing shortly after the beginning of 
the present era" (Bayard 1984: 163-4). 

Were the moated mu'ang chiefdoms? Where do they fit into Bayard's four 

periods? Possible causal factors in the rise of complex societies which can be 

described as chiefdoms include: 

(1) distribution of natural resources 
(2) location 
(3) trade, both extra- and intra-regional 
(4) agricultural intensification 
(5) population expansion and/ or pressure 

These factors are described below in the context of the Mun basin moated 

mu' ang. 

(1) Natural resources: One chiefdom catalyst which the Mun basin appears 

to lack is a rich concentration of natural resources. The resource base of 

water, laterite, forest, salt, was fairly evenly distributed. This encouraged 

the development many large independent habitation centres, but not the 

emergence of a single central focii of population (see Chapter 5). 
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"According to Fried (1976:229-30), it is the abili ty to 
maintain social order by coercion or restriction of access to 

basic resources which lies at the heart of state formation. 
There appears to be good reason to propose that diffuse 
settlement and widespread availability of basic resources 
made Southeast Asia an area where state formation was not an 
indigenous adaptation, and where means were availabable to 
resist imposition of an exogenous state" (Penny 1984: 156). 

(2) location: The Mun basin lies on several important trade routes, and 

consequently has economic and strategic value. Vital passes through the Dangrek 

Mountains afforded communication routes to present-day Cambodia and South 

Vietnam. Futther passes on the western edge of the Plateau gave access to the 

route going from the Gulf of Siam in the west across the Plateau and through 

Laos to northern Vietnam (Wyatt 1984:22). Also,the Mun River drains into the 

Mekong, which may well have carried river traffic. Although it has been stated 

that the Mekong is relatively unnavigable to large boats (Williams-Hunt 

1950:30), there is plenty of light craft transportation. As late as the 1860's 

the French were still hoping that the Mekong would provide the means to access 

the interior of China, where it was believed "millions were only waiting to be 

given the opporutnity to buy the products of Europe" (Osborne 1975:28-9). 

(3) Trade: Differential access to valued commodities imported from other 

regions, and trade within the Mun basin may have encouraged the socio-political 

stratification characteristic of the chiefdom. for example, neither copper nor 

tin deposits, necessary to produce bronze weapons and ornaments, have been 

found on the Khorat Plateau. Copper and lead may have been brought on to the 

Plateau from the region of loei, located just off the northwestern edge of the 

escarpment (Piggott 1984:1-3). Tin could have been obtained from western 

Thailand or Laos (ibid. 4). Vietnam and Cambodia may also been sources of metal 

ores (Pham Minh Huyen 1984:174; Mourer 1977:50). 
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Likely non-metal prestige imports include shell beads, and shell and stone 

bracelets such as those found at Ban Na Oi (Higham & Amphan Kijngam 1984:714-

5). Silk is another possibility, although it is not yet clear if the silk found 

at Ban Na Oi was locally produced or imported (ibid. 714). Finally, goods 

manufactured within the Mun basin were undoubtedly valued trade items, examples 

being specialized ceramic vessels and salt (ibd. 715). The exploitation of 

local salt resources has been discussed in this work in connection with the 

development of the moated mu'ang (see Chs.2&4). 

(4) Agricultural intensification: As discussed in the previous section 

(6.1.5. Social Structure) the Mun basin had (and has) a great deal of potential 

for agricultural intensification through irrigation. It is not yet clear how 

this may have affected the formation of chiefdoms. 

(5) Population: Another as yet unverified variable is population 

expansion, and its effect on the development of the moated form. Estimates of 

population in Northeast Thailand are interesting but remain highly speculative 

(Higham & Amphan Kijngam 1984c:632). Although I have assumed that site size 

can be correlated to population (Ch.5), the actual preferred population density 

of the moated mu'ang is not known. Bayard has argued against population 

pressure as a cause of increased social organization in prehistoric Northeast 

Thailand. 

"Land and/or population pressure do not seem to have been 
sufficient causes for agricultural intensification or 
warfare, as the skeletal evidence from Non Nok Tha and Ban Na 
Oi shows no signs of nutritional stress (Brooks and Brooks 
1983, Warrachai 1983). Nor can pressure on suitable rice 
land have been too significant a causal factor; again, large 
modern villages of well over 30 ha (1500-2000 people) can 
feed themselves adequately, and presumablely could do so 
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prior to the gradual introduction of innovative cultivation 
techniques and somewhat more productive rice varieties after 
Word War II" (1985:7). 

Whether dense or sparse occupational density was the norm, one 

proposition of the simple to complex classification in this work is that 

Natually Moated and Type-1 sites were generally occupied early and eventually 

became rare (see Ch.5). This encouraged a move onto the terrace where moats 

were constructed which mirrored the naturally innundated ideal. The success of 

the moated technique was amplified by the realization of additional benefits, 

noteably the exploitation of terrace resources. If this scenario is accepted 

for the present, population expansion, if not "pressure", did encourage the 

development of the moated form in the Mun basin. 

Conclusion: The moated mu'ang therefore, possessed or had access to many 

of the factors which could encourage the development of a chiefdom. However, 

the extent of each moated mu'ang domain is unknown, and undoubtedly fluctuated 

from site to site, and from one generation to the next. 

Testing a hypothesis that "periods of earthwork/moat expansion at large 

sites corresponds to inital settlement of smaller dependent sites", would begin 

to give form to the territorial limits of the moated mu'ang. Some of Charles 

Higham's work begins to address these questions. Higham has suggested that the 

earthworks at Ban Chiang Hian were constructed during the period 400 BC - 200 

AD (Higham & Amphan Kijngam 1984: 725). This is the occupational span of the 

si te of Non Chai, and also encol1llasses the periods at Ban Chiang Hian 000 BC-

100 AD) when pottery paralleling that of Non Chai is found. . Radiocarbon dates 

from the lowest layers of the small unmoated site of Ban Kho Noi near Ban 

Chiang Hian, have a midpoint about 600 BC (Payom Chantaratiyakarn 1984b:578-9). 

This raises the possibility that Ban Kho Noi's initial occupation reflects 
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a period of regional activity, also evidenced by the large site of Non Chai, 

and the suggested construction of the earthworks at Ban Chiang Hian. However, 

the excavations at Ban Kho Noi were minima 1, and the dating of the Ban Chiang 

Hian earthworks is dependent upon Non Chai's chronology, rather than specific 

data from the sectioning of the Ban Chiang Hian earthworks themselves. finally, 

pottery correspondences do not establish dependency. Nonetheless, it is an 

indication that the domain of some moated mu'ang may have included smaller 

dependent sites • . 
As to the question posed earlier of where the moated mu'ang fit within the 

continuum of chiefdoms, it is my feeling that they are contained within Periods 

Band C. In other words, they were simply but clearly ranked, metal-using, 

wet rice cultivating settlements. The labour necessary to construct and 

maintain the earthworks and moats, even if a cooperative effort, requires a 

coordinating leadership which bespeaks ranking. Slag, evidence of local iron 

production, was found at a high percentage of Mun and Chi basin sites surveyed 

by Srisakra Vallibhotama (Pornchai Suchitta 1983b:3). The increase in 

architecture and stages of growth corresponding to a move of the moated form 

onto the low terraces areas rich in lateritic soils, circumstantially suggests 

an exploitation of iron concretions. Wet rice cultivation is testified to by 

the presence of rice chaff in pottery from Ban Tamyae (Welch 1983:64) and the 

preservation of the moated sites within a landuse pattern centred around wet 

rice cultivation (see Chs.2,4). 

As described in Chapter 1, both the Thai words which transliterate as 

mu'ang are defined as having a hierarchical organization and a variable domain. 

The spatial and rank/size analyses showed no evidenc~ of central places within 

the moated sites as a group. It would appear, therefore, that the moated sites 

were autonomous self-contained entities, in the sense of the Greek polis or 

"city-state" (Gesick 1976:15). The minimum domain of the moated mu'ang was the 
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land enclosed by the encircling moats. The maximum domain is yet to be 

identified. Analysis of the irrigation potential of the moat water suggests 

that the agricultural domain may have extended well beyond the earthwork 

borders. 

The architectural evolution of the moated mu'ang testifies to the success 

of the technique. The mechanism of moating began by imitating natural patterns 

of water retention around the perimeter of naturally-occurring mounds. Skillful 

moating over time catalyzed agricultural and technological developments which 

opened new areas for settlement. The subsequent benefits fostered increasing 

prosperity for the inhabitants of the Mun River basin. 
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