























































































































Ban Na Di: rim fabric analysis

discussed will prevail.

BAN NA DI RIMS

Definition of discrete form types allows primary ditferentiyy;
risks the bias discussed above. Unfortunately this situation jq i ut
exacerbated by the fact that while fabric types can be expeq Urthe,
reflect the potter’s marked conservatism already mentioned, form ‘yp!d to
often copied and spread across fabric boundaries. Thus, exampleg '
single form may exhibit more than one fabric. While for whole y, of o
nuances in surface finish and construction methods usually allgy,
recognition of these variations, the situation with rims is |egq Clear
because often only a small portion is available and little Variqtio:l.
commonly attached to many plain ware rims. That is, correlations betw
complexity and a single fabric group or simplicity and more thap :en
tabric group is selected with increasing sample size. .

Set out below (table 15-12) are rim fabrios identified with levels N
to 4 inclusive at Ban Na Di. These follow Wichakana’s rim form categorie,
and nomenclature. A total of 264 rim forms are involved, 138 (53.54x) o
which have been thin—sectioned and examined under the petrograph,
microscope.

TABLE 15-12

Ban Na Di: the tfabrics from occupétion level rim forms

Layer Burial "Om Kaeo™ Fabric Sakon Rice Blebs unknown exotic n rim
Phase fabric 6 9 Nakhon grog forme
local ware . grog

8 Bx 1 3x 8

7 10 1 3 2 2 8 5 1 32

6 9% 2 2 1 5 17x 9x 5x 58

5 e* 2 3 4 54% 18# 3 88

4 4 2 8+ 60+ A+ 1+ 7
__-_____,--"

Notes: ofic

LAYER 8 x 2 cases (US 18 and US 21) have local and ex
representations. G 18
L AYER '8 lioaul snd>exatic -fabiics are. present in 7im forms US,
and US 72. Blebs and unknown grog occur in two cases (US 56 and (US
LAYER 5 * Local ware and blebs are represented in two G955, 4
83 and 87). Loocal ware and unknown grog in one case (US 102
and unknown grog in one case (US 58). s 109
LAYER 4 + Rice and blebs are represented in two cases - d 17
and 111). Unknown grog and blebs in three cases (US 83, 97 ’l;oﬂ" n
Rice, blebs and exotic fabric are represented by the same rum
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Ban Na Di: rim fabric analysis

one case (US 141).
blish whether more than one fabric was associated

in order to esta
h any specific rim form, in some instances several thin sections were

uired for individual forms. Table 16-13 details alternative methods of
totals examined by thin section and by binocular

wit
req
analysis giving the
microscope at x20.

TABLE 15-13

Ban Na Di rim sherds: details of methods of analysis
and total number of thin sections examined

nutber of rim number analysed n rim % studied

Level n rims
copically forms with thin

sectioned forms sectioned macros

sections
8 15 [4 1 8 87.5
7 40 20 12 32 82.5
8 64 50 6 56 89.28
5 49 30 - 56 86 34.88
4 57 29 43 72 40.27

petrographic microscope identifications
ns of known fabrics with unknown. The
to be classified in this matter was the
levels 4 and 5 grog-tempered wares notably blebs and an unknown
category. Of the 60 level 4 bleb-tempered rims identified, 19 (31.66%)
were thin-sectioned, and for level 5 of 54 rims, 17 (31.48%). All level 4
and 16.6% of level 5 unknown grog tempers were sectioned. Except for
rice temper (L4, 75%; L5, 25%), all remaining level 4 and 5 rim forms were
thin—sectioned.

Given the vagaries of post—depositional disturbances such as grave
and posthole excavations, a clear change in temper type is obvious from
level five. Blebs comprise 25% of level seven, 30.35% of level six, 62.79%
of level five, and 83.33% of level four rim form tempers. Reflecting on
the mortuary phase fabric distributions its seems unlikely that bleb—temper
can be considered stratigraphically secure in levels six or seven, because

it first ocours in mortuary phase 2.
Two anvils recovered from level 5 (Cats 180 and 1681), contain

bleb-temper. Both fabrics are consistent with locally obtainable potting
clays and were therefore probably made on site. This, coupled with the
departure from mould-made vessel sections, noted in mortuary phase two
burial urns, support the finding that level 5 saw a major change in
ceramics.

When the total number of bleb—tempered rimsherds are quantitatively
compared to the rim form proportions given above, the extreme bias
promoted in selecting for variation in ceramic forms becomes - evident.
l.’v_leb—tempered rimsherds numerically comprise 6.95% of level seven
rimsherds, 10.77% of level six, 77% of level five and 74.81% of level four.

Following Shepard (1968),
preceded macroscopic COmMPariso
principal portion of the sample
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Ban Na Di: rim fabric analysis

is evident petween red slipped or .
L4:72.88%, L5:83.33%, LB:82.35%, apg LM tng

- ?-
average=79.61%, n=141). White (1984a:22), has pointed 1o the 875
equiv-glence of this "red on buff” ware to L“,' Period g’" Chiang o:::a‘l.hh
in contrast, early Ban Na Di rims are predominantly plain (L8: 100x, L-:."‘"!.
L8: 77.7% respectively). . * W,

Table 15-12 cannot be accepted as a final statement of riy |
associations and some adjustments may ba _neoessaty ’“h“ql-lan:hﬁu
textural analysis. Marked temporal changes n the “,Qi“l Ban N‘h
ceramic tradition and its subsequent abandonment in favour o

distinctively different ceramic tradition, are reflected in the rim Py hn:

distributions. -
Despite the incompleteness of the present _analym the o
two fabrics associated with the ii:l

petrographic discreteness of all but : ;
three stratigraphic levels is sufticient to draw tirm conclusions regarding

changes in the native ceramic tradition of Ban Na Di.

As numerically minor oconstituents of the level sSix and g,
rimsherd assemblage the bleb—tempered component can be satistactoray,
explained as the result of poat-depoaitional relocation. Similarly the
presence of early burial phase rimsherds in later stratigraphic contexts
predictable. In view of the occupational disturbances discussed above ,
degree of interlayer mixing is a feature of many sites and reinforces the
value of clear stratigraphic provenance enjoyed by the burial associated

vessels previously mentioned.
Divisions of the rim form fabrics into the groups set out in fabie

15-12 reflects the intention to provide an overview of Khorat Platea

ceramic traditions previously mentioned. Apart from the local ware and
blebs categories the remaining fabric groups can be justifiably considered
as having originated outside Ban Na Di in terms of their petrographic
characteristics. Fabrics 6, 8 and Sakon Nakhon grog all contain materisl
not inconsistent with the local regional geology of the Sakon Nakhon Basin
Exotic wares are in mineralogical terms, clearly not consistent with the
Sakon Nakhon basin geology as presently understood. In most instances
there is compelling additional data to associate exotic wares with fabrics
from excavated archaeologioal sites located outside the basin.

grog fabrics are neither obviously exotic to the Sakon Nakhon Basin "
obviously derived from within it. One ot these latter tabrics hess strond
with a relatively well represented Ban Chiang Hian ware. ™

A strong correlation
bleb tempered rim forms (

parallels
fabric is discussed further below along with another rare Ban Chisng H¥
fabric containing bleb—temper.

will allo”

A brief description of the tfabrics not previously discussed W¢' the
further appraisal of the occupational context ceramics in contrast with
early mortuary phase wares. Commencing with the Sakon ’::
tabric, in terms of temper morphology and overall composition the*":’
are similar to the early burial phase local ware fabrics. what sels it
apart from these fabrics are differences in the parent matrix TheS e
variation may involve non-plastic inclusions or the clay mi ol ':ut
These are variable but never of a composition comparable 10 any o tie?
tabrics previously identified. Some have strong mrglogioal
with the individual Sakon Nakhon clay sources previously mentioned _
occasionally similar, their lack of unequivocally distinctive " “’n
associations precludes further assessment at this stage- n s 09"’"’
probable that most of these fabrics can be assigned o minersl
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Ban Na Di: rim fabric analysis

ete areas following a more refined analysis than that outlined here.
Turning now to the rice tempered rim fabrics, of the 19 forms
examined only one contains a mineralogically distinctive fabric. Supported
by additional information it is often possible to equate less distinct
fabrics with mineralogically distinctive examples belonging to the same
ware (vis & vis pots 62 and 83 above). This is particularly true with the
more complete vessels, but rimsherds often fail to provide sufficient
corroborative detail. Only one rice tempered rimsherd (US 90, L8), can be
positively correlated with a distinctive ware in this manner.

This fabric equates with a ware reported by Bayard (1980:63-70) as
"Nong Bua Red." The type samples were surface collected during a site
survey of the Pa Mong area, from two sites which lie ¢. 85 km northeast
of Non Nok Tha (tig 1-4 page 18). A sample of this ware, kindly provided
by Bayard, has been sectioned for comparative purposes, and proved to
be petrographically comparable to another Level 8 rimsherd (US 85). This
\atter rimsherd is mineralogically comparable with the rice-tempered US 80
rim but it does not contain any rice. The latter fabric may not be
tempered but represents a sandy clay. This further illustrates the extreme
conservatism potters habitually display, because here is strong prima facie
evidence of a potting clay probably not requiring temper of any sort being
endowed with an organic additive.

"Nong Bua Red" originates from geological terrain which includes
lithic structures not represented within the Khorat Plateau proper. This is
important because the mineralogy of the fabric is highly distinctive and
thus readily recognisable petrographically. The archaeological implications
of such fabrics, in contrast to the less easily characterised and/or
geographically associated fabrics manufactured from clays formed within
the sedimentary regions of the plateau, are considered in detail below.

Surface finish details, with respect to rice—tempered wares, lack
consistency. Decorated and undecorated examples are evenly mixed
throughout the sample both chronologically and typologically. Two level
8 rimsherds feature red painted detail over what is apparently a white slip.
This sets them apart from the remaining rims which are either untreated or
coated with red material to varying degrees. They do not include a white
component.

It is important to note that the identity of most surface coatings
have yet to be precisely determined. Unfortunately such terms as red slip
or red paint have often been attached to wares merely on the basis of
hand specimen examination or low—power microscopic determinations at
best. Such methods are normally unable to determine precisely surface
coating compositions. True slips are homogeneous mixtures of clay and
water, and it is usual for the slip to be finer than the body. In
non-vitrified wares they usually act to impart a smooth texture to vessel
surfaces. They may include colouring agents or be applied in their natural
colourate, Paints may be mineral or organic and vary considerably in
physical complexity and response to firing. Further discussion of this
complex aspect of ceramics lies outside the scope of this paper, but it is
alluded to as a cautionary note and to point out that the terminology
USFd here is deliberately designed to avoid the impression that a slip or
paint has been positively identified, hence the references to slip or paint.

. Early rice-tempered wares are in view of their surface decoration,
different temper type and consistent rarity (one specimen in each case, in
levels 8 and 7) almost certainly imported wares. This situation continues

discr
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e is less clear for level 4 where
into level five, protes peen locally imitated (us 10:°"ie
s appear bly exotic to the sedimg, L

rice-tempered form unequivooa
and 141). This latter san::llﬂso:a respects it is similar petrog.-.phi““y!ry

regions of the plateau. Nong Chik, but quantitative| fo
tabrics from Non : ; y

rice tempered the non-plastics differ: Mineralogically however, “i:

morphologically e—-tempered material.

i Chik ric
tabric is comparable to Non Rang the latest cultural phase 5
Rice—tempere Ban

rimsherds dominate )
Muang Phruk whered they S bleb-tempered wares. Rimsherd fabrigs

upercede : _ 3
from this site are discussed in the following section. it is neces
now to consider in more de | two Ban Na Di fabric categor,,

tail the fina

contained in table 15-12.
The unknown grog fabric categqry
which cannot yet be positively assigne

following reasons. Level 7 and 8 rims . .
cannot be positively identified macroscopically- The majority of level g

rims probably derive from the Sakon Nakhon Basin, but require mor

refined analysis before this can be stated with conﬁdel:noe. Some 13
sectioned and again Mmacroscopio

rimsherds from level 5 have not been ] _
examination does not allow unequivocal correlations with known fabrics
bleb-tempered wares and to note

except positively to exclude them from
they are macroscopically similar to the rest of this group. Two rim forms
from level 8 (US 56 and 58) contain either Ban Na Di blebs or a grog not

previously represented. This latter temper almost certainly equates with
the fabric of a level 5 rim (US 58) which is well represented at Bm
Chiang Hian (fig 4-21, page 283), and consequently has been designated
BCH 3. The remaining level 5 rims of this group and all level 4 rims are
almost certainly BCH3, however again more detailed analysis is needed.

includes three separate groy,
d to discrete fabrics for the
have not been sectioned apy

BAN NA DI EXOTIC FABRICS

T-h_ese fabrics fall intP two major species: those with mineralogicd!
compngntlons_ clearly exot_uc to sedimentary geological terrain 8
containing either metamorphic or igneous source materials;, and fabrio®
which can be related to these former samples or aediment'ary struoturé®
not represented within the Khorat Plateau. The geological provenanc" of
these fabrics can be suggested with varying degrees of confidence- .
several cases strong prims /facie evidence is available to " jcate
potentially prime source locations. Unfortunatel th:ul k of raw olsy
samples from some of these areas often l'u-nitay ing_conclusions *
probabilities. Other exotic fabrics can be 1t o 'con within w
plateau w-here.they are prominently represented mt::g o :!t“ evidenc® of
3:nmwzteivm;d el;“r;_otd poin:j of origin. Until large scale :'::::f:t;?urhg °"‘"°:

ie an set i ; lise
manu_taoturlea this situation is unri:toerl‘gs':: h::,n: o s“lece ::: .f
fabrics and -their associated wares withi o e aken g
¢::ormlusli\|nel evidence that they originated jr;m,”: b ‘gnmpt

n level 8, two rimas (U jant*
e e Tt s S T, S 2

grains. T an a )
Sak"_n Nakhon Basin clays or f::r:::;:r:lthaa it heoon - inentiine mihf"“a
fabrics must remain in doubt until t:ed!te. While the ’t““:ry 0 |‘*"“.I
question of access
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Ban Na Di: rim fabric analysis

enous plateau clastics has been addressed in
detail, at present it seems likely that such fabrics probably derive from
the plateau margins or just within its boundaries, however it would be
unwise to speoulate too far given the scanty evidence available. This
caution applies to the third level eight exotic rim (US 23) which also
contains plagioclase teldspar and in addition several ferruginous silty
mudstone fragments.

This latter rim form also ooccurs with an exotic fabric in level 7; in
this case the fabric is comparable to that of a Non Chai type 22 form
trom level 5 at Ban Na Di. A fabric petrographically equivalent with these
also occurs at Non Chai and Ban Chiang Hian. This material contains
plagioclase feldspar and biotite as accessory minerals. Further detailed
discussion of this fabric is included in Table 15-15 below. It can be
noted here that this tabric relates to the earliest levels at Non Chai. It
also probably comprises the parent material of bleb-tempered wares at Non
Chai which according to Rutnin (1979:109-110) is prominent throughout the
Non Chai sequence, and thin section analysis confirms that blebs are
present from layers 3 to 8 inclusive (Charoenwongsa and Bayard 1883,
phases 1-4). Rim form US 23 closely resembles Rutnin’s class 1B rim
form trom Non Chai (1879:86). Thus a link exists between Ban Na Di levels
8 and 7 rim forms US 23 and Non Chai wares from stratigraphic contexts.

Level 8 rim form US 35 equates petrographically with rim form Non
Chai type 2AA in level 5, again biotite is present and in one case
plagioclase feldspar. Rim form US 72 is comparable petrographically with
a Ban Chiang Hian L6 and 6 fabric (BCH4). The precise mineralogical
affinities of these fabrics has yet to be determined, but if they are not
equivalent they are very similar, and in any case the material is exotic to
Ban Na Di. The petrology of rim form US 53 is comparable with the Non
Chai type 22 material and also includes accessory biotite. This fabric
association is not sufficiently clear to allow categoric relationships to be
established, but the mineralogy is certainly consistent with the two Chi
Valley sites previously discussed. The external rim attachment method
matches that of bleb—-tempered forms at Ban Na Di and supports the
association with this ceramic tradition. Rim form US 18 has a local
representative and a rice-tempered example which includes accessory
plagioclase feldspar, it shares the status accorded the level 8 example of

this form.

Level 5 exotic wares include the Non Chai fabric in rim form uUs 57
and as mentioned above in Non Chai type 22. It also occurs in Non Chai
type 2AA as a more sandy variant. The sole level 4 clearly exotic fabric
(US 141) has been discussed above in the rice—temper section. In the
following sections reference will not be made to specific rim forms and in
view of the data already presented more generalised outlines of the
regional fabric variations will be given. Where possible these fabrics will

be related to stratigraphic contexts.

survival rates for terrig

THE AFFINITIES OF THE EXOTIC FABRICS

Ban Na Di local wares from early and later stratigraphic contexts
have been connected with two major groups of exotic wares. those
probably originating within the Sakon Nakhon Basin and those from external
sources. The outstanding feature of these culturally important wares is
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hout the sequenc

i ence almost throug e
;::ro;zgmt:l?; T::ool:ted with Non Chai fabrics. Form gey; "“are,
in the exotic fabric group Non Chaj Ay,

support this association. in levels 4 and 5 they are th.“"‘!

13 rims identified. .
comprise 7 of the identified as originating in the Chi Valley, 'llhom’
0

exotic wares positively
it is possihlapsome bleb or unknown grog sherds not sectioned gq,, *Uth
originate from this region. Certainly one fabric in this (atte, ;‘30
suggests Ban Chiang Hian affiliations.
Movement of Sakon Nakon Basin wares into Ban Na Dj congj
throughout the sequence with the exception of the basal |eve .I'_"“!u
wares include the "Om Kaeo” 6 and fabric 9 groups. The statys o .y
rice-tempered wares is uncertain. In some cases peripheral p,, Y
s but these are 'q'-"voo“'

sources are suggested by mineralogical aspect
Mineralogically two different temper group wares display ole
affinities with surface collected Loei Province sherds and fabrics exo““::

at Non Nong Chik. In one instance rice has been added to , cla
containing relatively few non-plastics. The parent potting clay lhi:
latter ware is petrographically very similar to a sandy ware ftrom o,
Nong Chik. A variant of this sandy ware, also from Non Nong Chik, has

apparently been unnecessarily tempered with rice husk.

ALKALI WATER FILTERS

Perforated sherds have been found at Ban Na Di from level 8, angd
in layers 4, 8 and 7 at Ban Chiang Hian. These have been tentatively
described above as rice steamers (see page 202 and fig 3-54). Calder
(1972:14) has described similar looking vessels from Ban Koeng as alkali
filter pots. These are charged with charcoal, and water is allowed to
seep through into a lower receptacle. Until complete vessels are found,
the role of the perforated vessels, either as rice steamers or water filters,
is conjectural. The present question, is whether such vessels, which are
absent from levels 7 and 8 at Ban Na Di, represent a novel artefact at Ban
Na Di, with origins in the Chi Valley. Some insight into this question can
be provided by a consideration of fabric. Two level four perforated
sherds contain bleb—temper. One includes numerous rice husks in
association with blebs. This fabric is consistent with a layer 3 (phase )
Non Chai ware. The other displays close similarities with the BCH 3 ware

discussed above.

BAN NA DI CERAMICS: SUMMARY

Analysis of ceramics associated with securely stratified burial wares
has been coupled with a comprehensive sample of non-burial wares
represented by a wide range of vessel rim forms, to furnish sufficient dats
within which to formulate models characterising the ceramic traditions re
Ban Na Di. The structural variables essential to characterisind 'e
indigenous tradition have been discussed in detail above and
applicable contrasted with another tradition which subsequently 5“”’."":,1
it. These variables have been brought into focus through an em ""M,g
technological and fabric parameters. The value of illuminating ! of
factors is held to be crucial to the interpretation of an immensé body
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cultural information potentially available in prehistoric ceramics.

The information embodied in ceramics need not be limited t
technological aspects. Social, symbolic, trade and subsistence sub,“temo
all to varying degrees, focus on and are reflected in these durabI:
artefacts.

The early tradition involved clay preparation ang vessel
construction techniques that are distinctive. Clay preparation remained
consistent despite a lack of suitable local material. This led to limited
experimentation with clay blending, but not to, changes in the basic
tempering formula. Grog temper persisted throughout the early sequence
varying only in the amount of rice chatf associated with it. This variation
may relate to ritual rather than technical considerations as rice husk
impressed grog is positively correlated with goblets. These vessels were
possibly of ritual significance. Burial figurines contained only poor quality
untempered local clay. This further reinforces the purposeful conservation
of valuable imported clay displayed in the blending techniques.

Such technological modifications point to a strong desire to maintain
an important cultural component in the face of adverse conditions.
Pottery manufacture endured under these conditions for about 1000 years
basically unchanged. Anvil fabrics suggest that immigrant potters arrived
from locations geologically different, leaving behind a different ceramic
tradition employing different tempering methods.

A special feature of the early tradition involved pre-forming vessel
components on moulds as the initial step in a multi-stage construction
process. A tendency towards plainess with rare instances of decorative
surface coatings is evident, although several pots included an applique
band. A limited range of mainly utilitarian forms were produced along with
one form (goblets) that may have involved a fabric specification of ritual
significance. '

Vessels were fired to relatively high temperatures, to approximately
1000-1100° C. The distribution of reduction or firing atmospheric colloidal
carbon phenomena suggests the pots were fired upside down in open
firings. ' .
. Variation in the quantity and types of burial vessels in individual
graves suggests a degree of social differentiation was recognised. The
exclusivism accorded burial vessel types in individual grave assemblages
parallels that reported from South American prehistoric contexts and this
may have symbolic significance. In contrast to pots, burial figurines were
invariably coated principally with a red, probably haematitic substance.
They were almost certainly not fired. Air drying would have given the
requisite structural stability to artefacts presumably used only once.

Maintenance of the local industry in the face of the importation of
a wide range of exotic wares and adverse manufacturing conditions attest_s
the important role it played in the equivalent of levels 6-8. Trade in
ceramics and probably raw materials continued throughout the early
sequence involving both the Sakon Nakhon Basin and sources fl_Jrlher
afield. A strong link with Non Chai is suggested by the _cc'mmsleﬂt
presence of wares from this region. Non-burial fabrics indicate a
progressive increase in trade intensity during the early part of the
sequence. The local industry continued essentially unchanged during this
Period. This autochthonous tradition was replaced by another essentially
different and exotic tradition during the period commenoipg with _level five.
The latter incorporated funerary urns used for infant interments.
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Moreover, a muoh expanded range of vessels, as reflected

t
extensive variety of rim torms, were almost certainly produced on the he

sit
Several exotic forms appear to have been imitated by potters praotioie

bl ns
eb-tempering.

While several less common artefacts from levels 5 and 4 ontajn
bleb-tempered fabrics petrographically comparable with Ban Chiang
and Non Chiai wares, two bleb-tempered anvils from level § feature
fabric clearly different and consistent with Sakon Nakhon clay SOurceg
This suggests that the potters who used them manufactured ceramic war“'
composed of an identical fabric on-site.

In terms of oonstruotion techniques, bleb—tempered vessels 4,
notably different in several respects. None is known to have includeg
moulded sections. Rim attachments feature external wall to rim joins in
contrast to the overlay method assoociated with the early mould component,
This is important because the moulded base vessel construction techniques
are better suited to pressures applied vertically during the |ate
construction phases. Horizontal pressures would risk splitting at the join
between the moulded and applied sections. In vessels shaped with the
paddle and anvil, such fractures are less likely.

The majority of bleb-tempered vessels feature an expertly applied
red decorative coating of a slip or paint as large—scale fields or in a
range of often intricate designs. in addition a variety of applique bands
were used. Bleb-tempered rim forms are clearly dominant after level 8.
None of these forms is present in level 8. Nor are bleb—tempered vessels
present in any of the three initial burial phases. They are dominant
however, in mortuary phase 2. .

THE CERAMICS FROM RELATED SITES

Ceramics from a series of sites within and on the margins of the
Khorat Plateau have been thin sectioned and examined petrographically, in
order to assess links between them and with Ban Na Di. Only a summary
of the main findings are set out below, the main issues being the temper
types found at each site. By a process of elimination, it should be
possible to identify both temper types and geological regions which
display little or no clear linkage with Ban Na Di. It is stressed that each
site involved has yielded a large corpus of information, and that the only
reason they are reviewed at this juncture is their relevence to the man
objective of this book.

Non Kao Noir

Stylistically , the vessels from this site are the equivalent of the
earliest burials at Ban Chiang. In terms of fabric, the tradition is quite
distinct from that described for basal Ban Na Di. Indeed, the mineralogy of

the clay presents intriguing parallels with the material from early
Chiang Hian in the middle Chi Valley.

Ban Muang Phruk

The importance of this site lies in the similarity in rim forms 2°
between its basal horizon, and level 5 at Ban Na Di. Thus, there i3 f‘°
possibility of material from the Ban Na Di early tradition being mixed “"":
the putative intrusive tradition which at Ban Na Di, predominated from leve
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we can, therefore, test for the presence of novel fabrics in tlje

g the pottery from the bottom of th'lﬂ
particular site. The answer is very clear g85% of the earliest m“aleﬂal
comprises a bleb—tempered ware, and the balance comprises "sandy” bleb
ware. The former group incorporates blebs with local petrographic
affinities, and the sandy blebs have Chi valley affinities. This sit-uaﬂon
supports the model, that the Upper Songkhram area experienced
overwhelming contact in one form or another with Chi-based societies at
the time that level 5 at Ban Na Di was being formed. Rice temper

dominates the upper levels.

5.
Kumphawapi Plain by examinin

Non Char

This site occupies a nodal position in the Upper Chi Valley, from
which access to the Upper Songkhram was direct and easy. It was a
large site, occupied during the period of transition from level 7 through
to level 5 at Ban Na Di. The question is, to what extent was the Non Chai
ceramic tradition mirrored in those identified at Ban Na Di ? Examples of
each class of body-—surface finish described by Rutnin (1979) have been

sectioned, and the results are set out in table 15-14.

TABLE 15-14

ociated with different categories of surface

The temper types ass
finish from Non Chai

tinish temper layer phase % freq.
' in entire

sample

impressed rice 2 5 0.03
2 5 5.43

cord-marked rice
carved paddle

impressed and

amoo thed rice 2 5 0.41
carved paddle

and painted blebs 3 4 0.92
carved paddle

and red slipped unknown grog 3 4 7.AT7
red painted

on buff none ? 3 4 6.69
appl ique

and painted blebs 3 4 0.06
wholly red

painted blebs 3 4 54.68
plain grog (biotite) 4 3 22.37
red painted

on black blebs +] 1 1.33
black painted

on buff blebs 5 1 0.14
appl ique grog 5 1 0.17
red slipped
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t the wa‘;es e::(iarrﬁmd s
it is noted from painted or 3 pped she,

were ey " rdy

bleb-tempered, and t_halutyh::e deed, Rutnin S cla:: o;:u::; sand ang

which concentrated 1N er and © . : rimshergy

It is precisely Such

chaff” equates with the ble
ch characterises the i

o 82.9% of the body ST whi
ed pottery
slipPC ‘snd Ban Muang Phruk respectively,

pleb-tempered. red painttedaor D)
5 and basal layers at Ban ) an Na Di and N
jes from on Cha;

the radiocarbon chroncr:eg bleb-tempered wares at each ,ite_h"

Moreover,
disclose contemporaneity between
= ' sent at this si

Bayard (1977:84), the tempers pre 5

- e yas those from Non Nok Tha. Type specimens
is 8-5 inclusive contain

substantially the same
e been sectioned. Leve 1
in levels 1-3 are mineralogically

selected by Bayard hav
sandy fabrics, while those found 1IN _ .
identical, but also contain rice husk temper. The exoylc fabrioa- discussed
above are the only direct links apparent petween this geological region
and Ban Na Di. _
Ban Chisng an
This large moated site in the Middle Chi Valley was for part of its
is however, most

occupation period, contemporary with Non Chai. It

interesting to note that during that period of contemporaneity, the
ceramics were quite distinct both in form and fabric. Bleb-tempered wares
are very rare at Ban Chiang Hian. A sandy non-bleb—tempered weré
locally derived, is dominant between layers T-T

_aooounﬁng for ‘A s of the 73 rim forms analysed. Subsequent layer
include a sandy fabric with igneous mineralogy, the same local fabric 8
ilar

was found in layers 7-11, as well as some exotic tem

i . ers which are
to material from the Lower Chi sites and Phimai. Therz is no evidence o
support close relationships in terms of pottery manufacture, with either K"

Chai or Ban Na Di.

assumed to be

Other sites examined
In order to place in perspective, the close similarities which have
from

been observed between the princi
; pal. Non Chai
v £ N 3 200 i g o, oy o
i G C:EG; has been examined. The sites exc . pottery | :am i
e gines R:‘lsEi .Plr:vhwe revealed a thr”‘:::st:ds::u'::e None of
yielded potter , . he
Sak ; < y petrographi 5 o om
S e, o e o B S e £
: ave been suppli n Ta
appropriat pplied b 0
,p::,,-t’;':ﬁ:ﬁ:’;“"’ (400 BC-100 AD). All are rice. tempered date 10
Khok Cl'mrt'.lenc '_’fradition to the material fro:.. ru-:e tempered and rcﬂw 1.2
recognised there :;';r remote still, and none ﬂ;:ier Non _Chal or B:ﬂ oup?
the Sakon N eestone bears any signifi the five fabric of
on Nakhon material. y significant resemblance 1°

- 688 -



the ceramics from sites related to Ban Na Di

e research, it is of interest to note the

rice tempered wares in quantity until late in the sequence in
the Sakon Nakhon Basin. These wares date from c. 500 BC in the Mun
and Chi valleys and first appear at Non Chai during phase 6 (c. 50 BC-200
At Ban Muang Phruk, they post-date the bleb-tempered wares and

A level 4 Ban Na Di rice—tempered fabric

As a corollary to the abov

AD).

probably date from c. 200 AD. ; Ba .

has Non Nok Tha and Non Nong Chik affinities, and at this latter site
d with the late period.

rice—temper is correlate

CONCLUSIONS

The two principal aims of the technological analysis of ceramics, are
the exploration of temporal changes in the potters craft, and the
illumination of possible ocultural relations through material identifications
and the location of their sources. The long period of ooccupation at Ban
Na Di provides an excellent oppportunity to investigate these variables.

The clear stratigraphic contexts of
basis for inter—site comparisons of ceramic

possible.
Ban Na Di is situated in a geologically homogeneous environment,

deep within a sedimentary basin. Close attention has therefore been paid
to the comparison of raw potting clays of modern derivation with the
tabrics contained in the excavated assemblage. Coupled with the
examination of technical variables utilized during the early mortuary phases,
tabric characterisation has demonstrated the discreteneas of the founding
ceramic tradition. Predictably, these early period potters displayed marked
conservatism, with little evidence of experimentation in spite of severe
limiations in raw material supplies. A measure of this stress are the
efforts to reduce reliance on imported clay through blending experiments.
These were not entirely successful. Imported clay was reserved for a
restricted range of mainly utilitarian vessels. Where artefacts did not
require functional robustness, the. poor quality local clay was substituted.
Thus differential use of raw material was accorded priority over blending.
Contrasted with the preponderance of locally produced wares are
several vessels of clearly exotic fabric, as well as distinct methods of
manufacture. These reflect different industries, and their numbers increased
throughout mortuary phase 1. In this respect, it is important to note that
the fabric of some of the clay potting anvils comprise non-local material,
a finding which hints at the presence at Ban Na Di during levels 8-7, of
!mmigrnnl potters. Exchange alliances involving marriage partners naturally
|m:rolve such residential movement ot individuals, and is one mechanism
which might help explain the facts noted. In this respect, it is important
to reco-gnise that ceramic production displayed marked continuity during
the equivalent of mortuary phase 1. This suggests that the incoming
potters adapted to the local ceramic tradition, but would also help
appreciate the minor variations in decorative treatment, even in vessels
found in the same grave.
.ppar:‘:t_lgainst this long tradition of continuity, the changes which are
s in level 5 stand ou_t with crystal clarity. This new and alien
sl hint;ept::ed the centuries—old earlier one, though there are again,
Wom ‘m t elements' of the latter lingered on. Thus one burial jar
ortuary phase 2 is made in the earlier tradition, but is inferior in

s which was not previously
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Petrographic analysis of pottery: conoluslona_

ortio

quality and imitative of the new i ’iTr::“:'r:tp and n:ouc::l g Peyj
local ware from level 5 however. are - itg set out in chapt fust o v‘nq
reReot.the prablems of swatigsenic oSty S0l JURC) o ™

The ttery of t ne R Cre
range of p:ernn:o techniques, of rim Shlﬂ:tesc'l :nnt:l - expema:'&‘d
manufacture; A tnew olsy ‘Sourop. Was @XPIOTEL. Tl ot conatryg, "
techniques replaced. The former method of P:GIP:"' s Nemper m‘“‘“lotu:n
changed in favour of a distinctive variety parallele - on Chai in c‘.
Valley. Surface decoration reveals a predomhaf\ce od red-coateq Iiald:
and designs of extensive variety. In both fabrllc"an Nh""' these
locally produced wares mirror the ceramic material from Non Chai. T e
known "Ban Chiang Painted Pottery™ may, when examined Pﬂtrosraphac,“y
be found to belong to this same tradition. '

Production of bleb—tempered ceramics apparently ceased at No, Chy
prior to phase § (o 50 BC). Following the chronology for Non Chy; 4,
out in fig 1-8 less than two centuries separates the inception of yy
tradition in both the Middle Chi Valley and the Upper Soﬂskhfam area, ,
glance at fig 1-5 will clearly indicate the crucial strategic position of Non
Chai. A natural corridor runs north directly into the Sakon Nakhon
giving easy access to the Upper Songkhram region. The ultimate origin o
the bleb-tempered tradition is presently unknown, but its appearance
practically simultaneously in the two regions is hardly likely to pe
coincidental. -

TABLE 15-15

Summary of clay and ceramic petrology.

Note: the [following potting clays were collected from quarries in e
Sakon Nakhon Basin. All are in current production or ultilised in livihg
memory. Clays from sites 8, 11, 13 and 14 were collected unaccompsnéd
by a potter. XRD spectra have béen recorded for each clay. Ponl
counting and/or textural analysis has not been undertaken but a proportion
scale of non-plastics s mcluded (o give an indication of the range of
raw clay fabric textures involved. As the research is incomplete, somé
further adjustments may be necesssry. Roundness and sorting have b
visually estimated. Colours represent oxidised atmosphere [firings 10 1000
C recorded under the Munsell notation sysiem.

—

Clay 1. An immature silty pink (7.5YR/7/4) clay, 00"“’"9.
principally mono— and polycrystalline quartz as anhedral of .
inclusions. Several polycrystalline grains display undulose exli‘cti"".:
occasionally include vacuoles as trails. Many are aphanitic. ""“:,
extinction is common, many grains appearing “strained.” Non-ﬂl"qg
comprise 50% of the fabric ranging from coarse sand to fine sitts -
poor to moderately sorted angular to subrounded. Potassium teldsp?’
occasional chert occurs with accessory tourmaline and epidote- tef
latter minerals never exceed very fine sand size. Accessory ff ’”p
sponge spicule fragments and occasional rounde-d iron (M rich ﬂ‘:‘a“
medium sand sized opaques sometimes with medium to coarse St = gt
angular quartz inclusions are evident. Mixed layer clay . erals
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Petrographic analysis of pottery: oonclusions .

indicated by XRD, probably kaolinite and and unknown phyllosilicate
producing 8 broad peak ranging from approximately 12.6 to T Y

Generally the Sakon Nakhon oclays fall into two groups, silty without
any micaceous optical properties and those displaying varying degrees of
micaceous “sheen’ (Shepard 1968). XRD spectra indicate this latter group
contain mixed tayer clay minerals. Compared to the Non Nong Chik
ceramic fabrics, presumably derived from micaceous shales, siltstones and
sandstones of the Phu Kradung, Phu Phan and Phra Wihan formations these
clays are relatively dull. Their micaceous nature is seen to best effect
when the microscope stage is rotated. Only a very brief summary of clays
and fabrics can be given here, a more detailed description will be

published at a later date. The following clays are similar to olay 1, where
variations occur they are detailed.

Clay 2. Immature silty . (10YR/8/4) mixed layer mainly with
monocrystalline quartz and little feldspar, abundant phytoliths (?), calcite
and accessory tourmaline, sponge spicules and fine sand sized Fe rich

rock fragments. Non-plastics 50%.

Clay 3. Immature micaceous (7.5YR/7.5/8) probably an arkose sand
with subrounded ferrugenous sand and siltstone fragments to 3 mm, and
accessory oalcite and tourmaline. Non-plastics 26%.

) Clay 4. Immature silly (5YR/7/8) mixed layer clays, calcite, rice
phytoliths(?) and spicules with accessory tourmaline, epidote (?), zircon
and ferrugenous siltstone (?) fragments. Non-plastics 20%.

Clay 5. Immature very silty (10YR/8/3) mixed layer fine to medium
sand angular to rounded, numerous phytoliths (?), accessory (fragmentary)
spicules, tourmaline, staurolite and ferrugenous silty sandstone (?)
fragments to 2 mm. Non-plastics 50% (majority < 40 pm).

Clay 6. Immature silty (10YR/8/3) mixed layer very fine to medium
sand, accessory chert, spicules (tfragmentary) and Kspar. Non-plastics 40%.

immature silty (10YR/7.5/4) mixed layer. Accessory
(fragmentary) and well rounded fine to
Non-plastics 8% (excludes silt).

Clay 7.
phytoliths (?), calcite, spicules
very fine iron-rich clay fragments.

Clay 8. Immature poorly crystalline (5YR/7/8). Abundant calcite
accessory tourmaline and zircon. Probably an arkose sand. Non-plastics

50%.

Clay 9. Immature silty (10YR/7.5/8) mixed layer. Several spicules
accessory calcite, phytoliths, tourmaline and fine iron-rich clay fragments.
Non plastics 50% (majority < 30 um).

Clay 10. Immature moderately micaceous (10YR/7.5/8) mixed layer.
Spicu_les are numerous, some calcite and accessory phytoliths (?) and very
fine iron-rich clay fragments. Non-plastics a%.
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pPetrographic analy

Clay 1. Immature silty (10YR/7-5/3)d““:ft‘:‘ l:z:;-s’ Oocmn.uy
abundant oalcite, probably an arkose M.;‘ ! edium grade i:ry Spic
(fragmentary) and phytoliths (?) and rounde ) on-rich clay
fragments. Non-plastics 50% (majority < 30 pmJ-
Clay 12. Immature silty (10YR/7.5/8) "T""f'_ri ::”l" Abundan,
spicules, accessory phytoliths and fine rounded iron—rich clay fragmeny,
Non-plastics 44% (arkose?).
immature  poorty crystalline  (10YR/7.5/,)
spicules (fragmentary) tourmaline ang
tstone (?)- Non—-plastics 40 to 50x

Clays 13 and 14.
Abundant calcite, accessory
subrounded coarse terrugenous il
(arkose?).

note- a. the calcite m these clays /5 ©
autingenic. b. spicules have not been MNC
c. for a definition of immalure. See Blatt et al. 7.

CERAMIC FABRICS

This fabric is characterised by abundant

(BND LB. US85 etc.).
immature sand. Plagioclase feldspar

poorly sorted fine to medium grade
(often with polysynthetic. twinning), quartz (mono and polycrystalline),

potassium feldspar (probably orthoclase), biotite and iron-rich material are
evident. The fabric groundmass is highly micaceous. This material - is
consistent with weathered granitic source rocks. It equates with Bayard's

"Nong Bua Red" (Bayard 1980).

(BND L4. US 141 etc.). This fabric is rice tempered in a highly
micaceous groundmass containing plagioclase feldspar, often with
polysynthetic twins, quartz (mono and polyorystalline) some with tourmaline
(?) inclusions, accessory tourmaline and authigenic calcite. Red brown
angular to rounded iron-rich tragments to 2.5 mm also ocour.

This material is similar to Non Nong Chik fabrics and is consistent
with the micaceous silt and sandstones neighbouring this site.

(BND L5. N.C. TYPE 2AA etc.). This tabric is grog tempered- A"
immature medium to very fine sand is abundant and consists of quartz
(poly and monocrystalline, several with undulose extinction), feldspar (some
with polysynthetic twinning) or perthitic texture and schorl (?) inolusion-
Much of the groundmass appears to contain mica and tourmaline -
Accessory minerals include biotite, epidote, rice phytoliths (?). fragmenta’y
spicules, very fine iron-rich fragments and occasionally authigenic calcite:

____..-—-'-"-—-..—.-
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we 104 % see fig 15-2
for enlargement

18°

16°

FIGURE 15-1 Geological Map of the Khorat Plateau (after Cruijs 1978).

A. Fluvio—lacustrine alluviums:. modern flood plain and channel fill
sediments, and recent low terraces. Holocene.

8. Regolith formation (undifferentiated). various alluvial and colluvial
sediments, colluviated residuum, alluvial middle terraces. and (dissected)

erosion surfaces. Holocene and Pleistocene.
C. Basalts. Volcano remnants (cones etc.) dikes and flows.

Holocene and Pleistocene.

O. Alluvial high terraces. Middle Pleistocene high terraces
(containing tektites) and Plio—Pleistocene non-reworked terraces. Middle
Pleistocene and Plio—Pleistocene.

£. Khorat Group, evaporite/molasse bedrock sequence comprising in
descending order: Upper Cretaceous Mahasarakham tormation, Middle-Lower
Cretaceous Khok Kruat formation. Upper—Middle Jurassic Phu Phan formation
and Lower Jurassic—-Upper Triassic Phu Kradung formation.

F. Possible (non—-exposed) salt dome or plug
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Ban Na Di ceramics: illustrations

FIGURE 15-4

Pot 35, torm 1a., burial 38 mortuary phase 1b. Note 1. the equatorial join
between moulded lower section and upper paddle and anvil portion. 2:
Vertical shrinkage crack typical of incorrect potting clay blending. Uppel:
Interior is not oxidised. 3: the vessel is in pristine condition. 4 the
vessel has a maximum diameter ot 23 cm.
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ures of modern and prehistoric clay

vitrification struct

FIGURE 15-6

- - - - i ic
Comparison of vitrification structures between modern clay and P"eh'sw
local ware from Ban Na Di. (x1000)

A. clay 10 fired to 1000° C. B. Clay 10 fired to 1050° C. D-
tired to 1100° C. D. Pot 12 as received. Central teature m B i3 a
gspicule
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XRD spectra of modern Sakon Nakhon potting clays
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A. Nong Kham Din (sample 10)

FIGURE 15-7
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Northeast Thai prehistory: synthesis

seEcTION FOUR
CcHAPTER SIXTEEN

THE CULTURAL AND CHRONOLOGICAL FRAMEWORK FOR
NORTHEAST THAI PREHISTORY

INTRODUCTION: THE SIGNIFICANCE OF BAN NA DI

Much of the research described above has concentrated on g,
excavation of Ban Na Di. This site revealed’ a clear stratigraphic sequence
which has provided insight into a restricted set of activities conducteg
there during the prehistoric period. Level 8 reveals deposition of organi

refuse, the excavation of large ciroular pits and the use of small hearths
Numerous post holes suggest that structures were buil

at ground level.
there.

The long build up of level 7 saw most of the excavated area used
as a cemetery, though one clay furnace attesats to bronze working. Ths
cemetery continued in use into level 8, during the build up of which, the
800-year—old cemetery was abandoned. It is oonceivable that the
excavated part of the site during level 5 represents a specialised brohze
working area: many small furnaces were found in an area of only 45 m’.
iron working was also carried out, though the evidence is confined fo the
presence of iron slag.

During the period representied by level 4, part of the site was agsin
reserved for mortuary use, though on this ococasion, the rite differed fro?
the earlier one. Infants, inoluding fetuses, were buried with grave 9000
inside lidded urns. The grave goods included glass beads, iron 100!*
bronze jewellery and rice. : ) )

The material found in level 3 includes many pits and post hew!
which suggest occupation, together with three disturbed adult inhumatio
burials. The best preserved was laid out on a different orientation o
those belonging to mortuary phase 1, and grave goods were very rare- ;

The material oulture, biological and human remains from Ban N8 Di, ¢
well as some features of the prehistoric settlement pattern, havé b;::
descoribed. To judge from the organic material, the occupants of M o
throughout its prehistoric occupation engaged in  fishing, ©oHe%
trapping and hunting as well as the maintenance of domestic oattl® pngr:
::"du:::?’} I:: "m :: :he ?omestic water buffalo were extr ; W 't '

. evel 8. | tikely {
?:‘I: r:::e lof plantl food which does tnt:: ;:'L’i::":l:'v::zhl{h‘ P’”;g:’:'
5 aiso exploited at prehistor as
sufficient information has survived s :::“:la o B:au::;:" that ‘ﬂ;
subsistenoe base was wide-ranging and therats = 0;:. le in the fad e
olimatic unpredictability. It has been oconvin inm ex wrated that
human remains come from well fed, robust an: '.;l‘lv'i demcmsmwc peopl®:

The prehistoric oocupation of Ban Na Dip yt o;ll; :vef . gﬂd
about. 2000 years. The material oulture of B:h:n e it oh’:’pr
markedly during that period, and the identitication of p,riods
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Northeast Thai prehistory. synthesis

change is a necessary preliminary to reviewing alternative interpretations.
We may consider the changes which occurred in terms of the presence Of
absence of particular materials or forms. Where a partioular class of
artefaot recurs over a long period of time, it is also necessary to
consider changes of style, manufacturing technique or source of raw
material used.

We begin with a simple assumption, that the prehistoric inhabitants
over a period of 2000 years were essentially descended in unbroken line
from the first settlers. Change in material culture reflects expected shifts
in taste, and periodically, the acceptance of new ideas, materials or styles
from other communities. This is essentially the position adopted by
Gorman (1878) and White (1882a) in their considerations of Ban Chiang.
identification of one or more rapid and pervasive changes in most if not
all aspects of material goods used at the site might weaken the assumption,
but not to the point of requiring its rejection. Clearly, there can be
periods of major technological or stylistic change which do not entail the
demise of a group of people and their replacement by another. For this
reason, it is stressed that changes in material culture must be considered
contextually. By this, we mean that the question must be approached from
as many different avenues as possible. The more widespread the
approaches are, the more interesting are contemporaneous changes in the
respective configurations. An example will make the point clearer. A rapid
and major change in pottery style and manufacturing technique is
_interesting but may reflect many possible causes. If it was contemporary
with a change in burial rite, it takes on a new dimension. Further
contemporaneity with a new type of domestic plant and settlement of
hitherto vacant territory in association with the new pottery technology
add singularity to the situation, and may entail rejection of the initial
assumption. :

interest in such matters underlies the detailed narrative sections
above. Before exploring them however, we sound a note ot caution, since
the material remains found in a cemetery have clearly gone through a
filter which does not apply to artefacts found in occupation deposits. As
it happens, much of the material culture from levels 68-7 at Ban Na Di does
come from mortuary contexts, whereas most remains from levels 3-5 do
not. Nevertheless, it is felt appropriate to proceed with a brief review of
the temporal changes within their cultural contexts.

Practically all artefaot types discovered display limited duration.
Only the circular clay pellets were found in all levels, and they have
continued in use to the present as slingshots. While metallurgy was
practiced by the earliest inhabitants, it underwent change. Artefacts from
levels 8-8 were nearly all made from a relatively low tin bronze. They
comprised bracelets, anklets, arrowheads, and hooks. Those from level 5
and later were more variable in alloy, including high to very high tin
bronze and leaded tin bronze. Artetacts changed too, comprising simpler
bracelets as well as rings and bells.

This change in alloy and form was associated with a new type of
crucible. The earlier ones were grog tempered, but the later ones, from
level 5, were tempered with rice chatf. The presence of crucibles as well
as furnaces and moulds shows that bronze was locally cast. Iron
however, was rare in level 8 and almost absent in level 7. From level §
however, there was much more iron as well as pieces of slag.
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lels with the \ater bronze hdmhv G

Ban cx o:: m"é‘..i' "J:glln. the high tin b;:::!ﬁ;ﬂ:nu olay me,,
the httergm found to be oontemporlﬂ“":h tuditlo::rkha' C“’ﬂm
to both the early and the later bronze wor l9 il at Bqp
was the ocasting of ornaments. Early material ac :;“ i lrrom.d‘ N
to judge from the assemblage from Ban 9. O adzey Mu

Pe?:.oml jewellery is abundantly represented :t Ban i
because of the recovery of burials. Those from levels 8-7,
Mmortuary phases 1a-c, reveal a preference for shell bead necklagey, £
bracelets made of shell, stone and bronze. In all these cases, tp, .
materials were exotic.
Shell and stone jewellery, so common in levels 8-7, were

longy,
found from level 5. Their place in burial contexts was taken by firat
and then orange

glass beads. Several other categories of artefact h‘“‘.
mortuary phases 1a-¢ are either not found or are extremely rare in later
contexts. The \ist includes clay figurines, clay ladles, Plergeg
canine-tooth beads and a unique pierced bone implement.

The artetacts found in occupation contexts in levels g-3
contrast with those found from levels § onward. Small figurines,

Mainly
representing cattle, are almost without exception confined to levels 8~7.
So are the bone points, particularly those with a hole bored lltarany
through the stem. Clay- “rings™ are characteristic of levels 7-8, ang
whetstones are partioularly common in level 7. By contrast, the well
known rollers or Seals are,

with one probable stray in level 8, oconfined o
levels 3-4. Pierced ceramic rice steamers are

common in levels 6-8.
S and artefacts only became common in level 5, put some
artefacts were found in two graves

cut from level 8.
Much attention has already been

given to the rims from Ban Na Di
and related sites, and Wichakana's analysis ot rim form and fabric has
disclosed a major break between levels 8 and §. Again, the form of the
applique ornamentation and the restrigted ocourrence of "Om Kaeo" ware
pPoint to a dislocation in the whole fange of pottery variables as between
5 on the other. Perhaps the
i Vinoent's finding that level § ceramic tradition
i rather than the level

ng levels 8-7, most of the
This entailed the same basic
terms c;t body orientation, manner of 'l\“““:"g:f
ange o i f
from the radiocarbon dates, . auou::;::d ?o:v:bog.;o:& y:::s.pﬂ"
situation changed dramatiocally with level 5. The cemetery was abandoned:
to be replaced by a bronze working area, y

have been found, but th

]
No burials dated to level
A ose cut down from level

earlier tradition. Children were buyr

: 4 ran counter to
led in

he
triguing parallels. F"’t.w;;:uy
near | ake Kumphawapi, was ini Di-
i ogumhles that trom level 5 at Ban '::.«:-
g, 2 group of king mo
N9 the s o Small salt working

d.  Finally, white has propro®

Pottery e
Non Taeng Saen

was brought into use dur
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a change at Ban Chiang between the middle and late periods which matches
that at Ban Na Di.

The discontinuity in terms of artefactual style, artefacts made,
technique of manufacture and the activities undertaken in the excavated
area between level 6 and those preceding it is held to be of sufficient
magnitude to require rejection of the initial assumption. The same
dislocation at Ban Chiang led White to recognise the differences between
the middle and late periods there, though she maintained that the
difference was compatible with internal continuity. We suspect that when
the material culture, particularly the petrographic analyses of the pottery
remains, are considered with the same intensity as that at Ban Na Di, her
interpretation will match our own.

It is the alternatives to the long term, peaceful continuity of village
life advocated by Gorman and White which are interesting. It is possible
that the inhabitants of the old tradition entered into new exchange
networks whereby the now exotic marriage partners introduced a new
range of ideas and artefact styles. A similar result might have been
effected by the infiltration of a few aliens from another region. A third
alternative, is that the Upper Songkhram area was exposed to the
expansive pressures of another social group. There are several reasons
why we favour the last alternative. These relate to the context in which
the changes in material goods are found. We are impressed by the
abandonment of an established cemetery and its replacement by a bronze
working atelier. At least by level 4, the custom for burying children
changed radically from that practiced in mortuary phase 1. The
establishment of a new settlement in a previously unoccupied lake-fringe
area hints that the solution to farming in a deeply flooded but potentially
productive area had been effected. Finally, the material culture of level §
exhibits a number of clear parallels with that identified at Non Chai and Ban
Chiang Hian in the Chi Valley.

Clearly, this hypothesis must be testable by future research. There
are many ways in which this could be undertaken. They include matching
mortuary practices, fine detail of material oulture and the physical
characteristics of the people themselves as between the donor and
recipient areas. Houghton and Wiriyaromp have already shown above, that
the human jaws from mortuary phase 3 differ from those found in
mortuary phase 1 contexts. In terms of material culture, Vincent's finding
that the tfabric from basal Ban Muang Phruk and level 5§ at Ban Na Di is
much closer to that of the Upper Chi than to earlier wares at Ban Na Di
itself is most important. Further testing however, is for the future. Our
present objective is to explore the wider implications of the cultural

change which has been proposed.

BAN NA DI: SUMMARY OF THE MAIN CONCLUSIONS

Three main points relevant to the discussions which follow will be
Summarised. These are the nature of the metallurgy, the presence of
exotic imports in mortuary contexts, the features of the settiement
patterns and the contrast between the Upper Songkhram and Middle Chi
sequences.
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The material remains illuminate several important cultura Variay,
the significance of which will be sorutinised in due course. The gt.‘u'h‘-
metallurgy in Northeast Thai sites for example, is now yielding to Fesey =
in level 7 contexts, bronze working involved the use of small gy . "
pit—turnaces which were probably charged with charcoal and activateg md
a set of bellows and tuyeres. Copper was mixed with tin, ang st th
moulds were employed. No actual clay moulds have been found from oy
level, but their use is assured, in that clay cores to some brae.,l“
together with the actual wax used in cire perdue casting were identij,.:
The range of artefaots was restricted to bracelets, anklets, arrom.;'
and hooks, but the tradition to which these belong incorporated Spearheag,
and axes. only the latter is represented at Ban Na Di, and that by o
stone mould fragment.

There was a major change in metallurgy with level 5. The density
furnaces may well reflect intensive, and perhaps specialised, activity. |eyg
was more freely used in the bronze alloy, and higher quantities of tin were
added as well. In some artefacts, the tin content rose to 20-30%.
too, was locally worked.

it has been possible to isolate several imported items in the level
6-7 mortuary assemblage. These include in addition to tin, copper and
lead, exotic stone, silk fabric and marine shell. All these materials were
converted into items of personal adornment. Some pottery vessels used in
the burial rite were probably of exotic origin as well. That the inhabitants
of Ban Na Di participated in an exchange system which ncorporated
maritime and upland resources is beyond doubt. The restricted or at least
concentrated presence of exotic artefacts in a particular burial area, it has
been argued, bespeaks a society in which one group disposed of higher
wealth and it is suggested, higher status, than the other. We cannot
explore this situation for level 5 and later contexts for lack of burisl
data.

Ban Na Di was but one site in a network of communities which lived
by preference, near stream confluences and soils of the low terrace. The
site surveys to date have failed to disclose any differentially large
prehistoric sites, a situation which contrasts with the settlement pattern
identified for the late prehistoric period in the Middle Chi Valley. Ths
situation may be illusory, and modified by future research. At present
however, it is suggested that for at least the period represented bY
levels 8-6, Ban Na Di was one of many sites which sustained population®
measured between c. 50 and a few hundred. We are currently pr
that from 300 BC or thereabouts, there was an influx of aliens, leading 1
an abandonment of long established villages and reoccupation by people
who incorporated the Kumphawapi Flood Plain in the area settled. .

The next objective of this chapter is to place the excavated ":;’t
into their proper chronological and cultural contexts. This is more diffi
than it should be, because there is no comparable corpus of 'nioﬂ"'m
trom Southeast Asia. Some tentative points can be made, however, °° ive
basis of preliminary reports. Quite the most important site for com .:.def
purposes is Ban Chiang. The material excavated from that site is of
analysis and there are two preliminary statements in print. 0 13'3
both the sequence and the chronology presented, they are contradi wed
(Gorman and Charoenwongsa 1978, White 1882). The latter will be “’“ob,m

because it was produced after much of the burial data had
considered in the laboratory.

Iron
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BAN CHIANG AND BAN NA Di

The principal stratigraphic change noted at Ban Chiang, was between
a grey stratum ocomprising the basal metre of cultural deposit, and a
distinotly red soil which overlay it. The former yielded the cultural
remains ascribed by White to the Early Period (EP). This has four
constituent phases, labelled from a to d. The Middle and Late Period (MP
and LP) occupation was found in the red soil. The pottery from EP
phases a and b is characterised by a range of forms bearing curvilinear
incised designs. None of this material was found at Ban Na Di. Nor were
~ any of the distinctive beaker vessels which belong to the EP recovered at
Ban Na Di. The earliest wares from Ban Na Di which do have parallels at
Ban Chiang at least in terms of form, comprise round based, cord-marked
vessels which often have a band of applied clay placed round the upper
part. White has proposed that the beakers were ocurrent at Ban Chiang
between approximately 2000-1800 BC (EP c), with the terminal EP round
based vessels being dated between 1800-1000 BC. There are further clear
parallels in the mortuary rite between the EP d assemblage and that
described for Ban Na Di in levels 6 to 7. The globular vessel cat. 1722
at Ban Chiang (White 1882:84) is very similar in form to some of the
funerary vessels from Ban Na Di, though White does not refer to
pedestalled pots which are so common in the Ban Na Di graves. A
complete and definitive report on the Ban Chiang ceramics is clearly
necessary before more detailed comparisons are possible.

There are clear similarities in the bronze artefacts and the ocasting
techniques. Both sites have yielded complete clay crucibles of the same
size and shape, and in each case, dross was found adhering to the lips
and interior surfaces. These crucibles, as well as concentrations of bronze
corrosion, were found close to the remains of clay furnaces. Fragments
of bivalve sandstone moulds are found at both sites, while at Ban Na Di, a
lead casting sprue was also found. , This suggests that the stone mould
was used to produce a lead template which was subsequently set within a
clay mould. Having melted out the lead, the clay mould would then have
been used for casting bronze artefacts. This would have lessened the risk
of thermal shock fracturing the stone mould, due to the relatively low
melting point of lead when compared with that of bronze. The recovery of
wax from two bracelets is the final evidence needed to affirm the cire
perdue technique.

The bronze artefacts from Ban Na Di levels 6 to 8, found either as
complete artefacts or represented by moulds, comprise axes, bracelets,
anklets, arrowheads and a fish hook. This range is similar to that of Ban
Chiang during the EP. The remarkable socketed spearhead from Ban
Chiang burial 76 (EP o) is not matched at Ban Na Di.

It is not possible to explore in any detail, the parallels in material
Culture between the two sites. Thus the three complete stone bracelets
from Ban Na Di (tig 3-8) may or may not recur at Ban Chiang. Certainly,
the outline of a bronze specimen from the latter site is similar in shape
to the stone ones mentioned above. Fragments of clay ladles referred to
in  White’s text, and one illustrated from the MP (White 1982, cat.
2040/1114) 100k very similar to those found at Ban Na Di. Pellet bow
vellets are common to both sites during EP d or its equivalent, but there
IS no reference in the Ban Chiang catalogue to shell disc beads or large
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shell beads, to large animal and human clay figurines, large bone
or bone points. .rt"int
The mortuary rite reveals a number of similarities. Bodies . 3
those of children, were interred with a range of whole Pottery v'“hul““h
items of personal jewellery and animal bone, while infants were ba "'\:
whole pots. There is also a discernible increase in the Quantity :;bd in
goods with the passage of time. Sray,
The transition to the MP at Ban Chiang was recognised by whi
the basis of both changes in the burial rite and aspects of ma
Pottery vessels, rather than being placed intact or near the
broken over it so as to form sheets of broken sherds. During
iron appeared in the form of two spearheads with iron blades ,
to socketed bronze hafts, as well as two iron bracelets on the tor
a burial. The bones of the water buffalo were found for the fir
while a distinctive, cord—-marked and then incised and painted

te
terial on
bo Culturg,

* W
the ¢
"'Ohoq'
€arm of

st

Style o
pottery was found. This is generally known as "Om Kaeo™ vmr:y :ﬂo*
the site where it was first recognised. The relative frequency of -0::

Kaeo”™ ware compared with other types in burial and occupation contexts
unkown, but at Ban Na Di, it was rare in level 7 and common in level 6.

No burials under sherd sheets were found at Ban Na Di, although
many more whole pots had clearly been placed with the dead, and their
breakage may give the impression of sherd sheets. The upper part of leve|
7, and burials cut down from level 8, however, did contain sherds or
complete vessels in the "Om Kaeo"™ style. They were never common, and
their fabric is, according to Vincent (pers. comm.), quite distinct from the
range found in the other mortuary pottery. Upper level 7 also yielded one
fragment of iron and one water buffalo bone, while burials 18 and 17, both
cut from level 6, contained several iron implements: part of a spear blade,
four neckrings, a bracelet, a coiled ring and a coiled finger ring.

iIn general terms, the MP at Ban Chiang corresponds to the upper
level 7 and level 6 material from Ban Na Di. Specifically, small cattle
figurines are found at both sites, their size and style being practically
identical. Clay anvils for pottery manufacture by the paddle and anvi
technique are also common to both sites.

The distinctions between the Ban Chiang Middle and Late Periods a¢
clear at both sites. At Ban Chiang, White has stressed further changes 0
burial ritual and material culture. Complete rather than broken vessels wer
once more found in graves. Child burials included the well known 3;'
Chiang rollers, and there was an elaboration of bronze artetact types ng
include a very high tin bronze wire necklace, and a range of bells besf
curvilinear designs in relief. Some pottery vessels now bore the fe"d i
buff painted designs or red slip. Red and blue-glass beads were 10‘;‘ and
some burials. The overriding distinction at Ban Na Di between levels ares
8, was the abandonment of the cemetery. With level 5, the exOlV_l“" i
revealed use for bronze casting. The remains of clay moulds mdwnt: he
both decorated bracelets and bells were cast there. The latter h8¥
same ribbed ornamentation as was noted at LP Ban Chiang. AP3
five infant jar burials, no inhumations equivalent to the Ban C!
burials have been found in the excavated area. These five burid bro
interred after the area exocavated had ceased being used e d
working. The style of the pots, their fabric, and range of artefac!® " e
with the dead offer a very olear contrast to the way in which infa"
buried during the build up of levels 8 and 7.
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esented in levels 4 to 5 is clearly similar

The material culture repr
Several examples of clay roller were found,

to that from LP Ban Chiang.
as well as orange glass beads. One child burial also ocontained blue glass
nze jewellery and iron tools. Level 5 also contained the

beads, bro
dence for iron working in the form of slag. The relationships

earliest evi
petween the two sites are set out in fig 1-7 (page 21).

BAN NA DI AND NON NOK THA

It is not possible to explore the ocultural relationships between Ban
Na Di and Non Nok Tha, because a detailed description of the material
culture from the latter is not available. The pottery from the Non Nok
Tha burials has a wide range of forms when compared with that from Ban
Na Di (Bayard 1977, 1984). Two broad similarities are evident. The round
pased vessel from Ban Na Di is very similar in form to Bayard's olass 1G,
and the pedestalled goblet matches Bayard's class 4B. Both had a long
currency at Non Nok Tha, though the latter is rarely found. The bronze
technology and artefacts from Non Nok Tha have been described. The
bivalve sandstone moulds and clay crucibles are clearly closely related

to those from Ban Chiang and Ban Na Di, and the presence of socketed
Bayard (1884) has

axes and bracelets reflect a similar range of artefacts.

referred to shell disc beads and shell bracelets in some of the Non Nok
Tha burials similar to those found at Ban Na Di, and the mortuary rite
included the interment of the limbs of domestic cattle and pigs as well as

jewellery and complete pots.

BAN NA DI AND THE CHI VALLEY SITES

The prehistory of the Chi Valley has been placed on an entirely new
footing following the excavations at Ban Chiang Hian and Non Chai
(Charoenwongsa and Bayard 1883, Rutnin 1978). Higham initially explained

it of expansion into the relatively

Dua as a resu
the Sakon Nakhon Basin. This expansion, he
and the

the growing population there,
iture based on the water buffalo and

development of wet rice agriou

availability of iron tools. This model was shown to be erroneous following
the excavation of Ban Chiang Hian. The deep cultural buildup revealed a
lengthy period of occupation which clearly antedates the presence of
either iron technology or the domestic water buffalo. Indeed, the initial
occupation there has been dated to the period 1500-1000 BC.

An important point about this early occupation phase, is that the
pottery sample includes much red on buff painted pottery which has no
relationship with the styles then current at either Ban Chiang or Ban Na Di.
Only with the phase 2 material from Ban Chiang Hian and that from the

unter clear parallels in terms of material

site of Non Chai does one enco
culture, with the Sakon Nakhon Basin sites. These similarities cover the
bronze casting technology characteristic of the Ban Chiang late period.

Particular items include clay moulds for casting bells and bracelets, the
presence of iron and the water buffalo, blue glass beads, and perforated

the late settlement of Non
arid Lower Chi area from
suggested, reflected both
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= " e are also some clear similarit;
ceramic rice steamers . TM:ggooiath surface decoration. .e:ll.. b‘

form of pottery rims and vidha wnd "Bah Fe O \
parallels relate in particular to LP Ban C 9 1 levey :“::
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BAN NA DI AND BAN CHIANG: THE CHRONOLOGY

The chronological and cultural relationships as far as they can be
ascertained, between Ban Na Di and other excavated sites in the Chi Valley
and the Upper Songkhram area are set out in fig 1-7 (page 21). It is
now necessary to consider the sites and broad characteristiocs of material
oulture both geographically and chronologically. The most convenient point
of departure is the relationship between Ban Chiang and Ban Na Di, and
the chronological implications of the radiocarbon dates which are currently
available. Fig 1-7 sets out the correspondence between the two sites
which has been proposed on the basis of burial rites and material culture.
The chronological framework for Ban Chiang proposed by White has
superceded the preliminary findings of Gorman and Charoenwongsa, and will
be the only one considered in this review. White has replaced their six
prehistoric phases with three major periods. Detailed laboratory analyses
have also led to a re-ordering of some aspects of the ceramic sequence.
The EP is dated to 3800-1000 BC, MP to 1000-300 BC and the LP to 300
BC-200 AD.

These dates are based on 32 radiocarbon determinations. White
(1982) has suggested four phases for the EP. The only one which relates
to any excavated material from Ban Na Di is EP d, which has been
assigned to between 1600-1000 BC. The Ban Na Di layer 8 and the main
mortuary phase clearly correspond to EP d and the MP. The radiocarbon
dates for basal Ban Na Di are in complete agreement with the time span of
1800-1000 BC for EP d. At both sites, bronze casting was undertaken »
sifu The proposed dates for the LP are also in agreement at both sites,
except only that at the latter, there is evidence for LP occupation later
than 200 AD. There is in fact, only one area of disharmony between the
proposed ochronologies for each site. This lies in the transition from
White’s EP to MP. This is most important, because the transition involved
the advent of iron, the water buffalo and "Om Kaeo"™ style of pottery
decoration. It has been shown already, that iron and water buffalo bones
were rare in level 7. Indeed, there was only one fragment of iron and
one bone of the water buffalo. Wichakana (chapter 4 above) has shown
that rims of "Om Kaeo"™ style concentrated in the upper part of level 7
and level 8. The date of upper level 7 and lower level 8 is therefore,
relevant to the dating of the equivalent of the transition to the Middle
Period. The relevant dates from Ban Na Di are 775-385 BC, 780-385 BC
and 850-805 BC (two sigma range, Klein corrected). It is stressed that
these dates are from lower to middle level 7 contexts and derive from #»
s/tvy contexts. There is also a date of 5685-185 BC for a large piece of
charcoal found at the base of a post hole dug into level 7 from level 6.
These dates tend to suggest that the earliest and very rare remains of
water buffalo and iron belong to the second halt of the first millennium
BC at the earliest, and that at Ban Na Di, the transition to the MP
ococurred in the middle rather than the beginning of the same millennium.
In this context, it is necessary to review the evidence upon which White
bases her estimate of the transition in question.

The stratigraphy of Ban Chiang was fugitive, and the red soil
referred to by White presented a marbled structure due in part to the
effects of bioturbation. During the excavation of burial 23 in 1874, much
attention was given to the detection of the grave edge and the depth
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from which the grave was cut. It proved impossible to regq
changes in soil colour or texture. The charcoal found in t, , ™My
vicinity of the skeleton therefore, was clearly not in g, 9enery,
stratigraphical relationship with the date of the interment. “:"‘nnh
samples have been dated, and used to ascertain the date ot gp 4 twg

dates in question (one sigma range corrected using Henry "OI\.I::'
unpublished tables) are 1405-1240 and 1865-1365 BC. These dates mﬁa
q

well be several centuries too early for the burial in question, singe the
ot digging a grave and refilling it with soil could well lift sy, 8ot
charcoal from early contexts and return it again with grave fill. Tpe litieq
reservation must be made about the determinations made on charcoal :'"'
near burials 59, 20 and 31. One way of verifying the dates for burial 2‘;“011
to consider the determination made for a sample taken from a hearth, ;‘:
presumably therefore in proper context. This hearth is located at the
same depth as the burial 23 skeleton, and was dated to 1385-123¢ g
The principles of stratigraphic archaeology require us, therefore, to viey
the burial as later than the date obtained for the hearth sample. At pay
Na Di. grave cuts of the same period reached a depth of about half 5
metre. If the same depth of grave recurred at Ban Chiang, then the actus
date of burial 23 would be later by as long as it took for half a metre of
cultural buildup to ooccur.

The same problems attend the samples held to date the MP itselt.
One comes from the bottom of a posthole cut from the base of the MP
red stratum (Appendix 1 no. P 2455). It is true that a sample from a
similar context was submitted at Ban Na Di, but the reason was, that the
charcoal was a very large piece thought to derive from the acotual post.
Clearly, fragments of charcoal could easily be lifted out of context with
the digging of a post hole. Two samples held to date the MP come from
the grave of burial 19 and the fourth sample comes from "the base of the
middle period” (Bronson and White in press).

Given the stratigraphic context of these samples, and the serious
bioturbation which destroyed any stratigraphy in the red soil level, the
dates from the MP proposed by White ‘must be regarded as tentative-
indeed, the date of 1000 BC could be too early by several oenturies.
When it is recalled that these dates are used to support a claim ‘1
practically the earliest iron artefacts in Eastern Asia, critical aPP“"'“
their context becomes all the more necessary.

The excavations at Ban Na Di have no bearing on EP phases &
Ban Chiang, but at Non Kao Noi, the pottery forms and decoration par
that from very early Ban Chiang graves. Unfortunately, no charcos! o9y
recovered from stratified contexts at Non Kao Noi, so there are 8° :.,
no radiocarbon determinations. There is no doubt that bronze casting
established before Ban Na Di was first occupied, and theré ﬂ"’s‘pn
grounds for concluding that bronze working was established in g ¥
Nakhon Basin during Ban Chiang EP ¢©. This phase could well peto?
the period 2000-1800 BC suggested by White. d the
- The dating of the MP is very important because it witnesse®, s
introduction of iron artefacts and the domestic water puffalo- d pricf
stressed again, that at Ban Na Di, both were very rarely repr ted et
to level 6. This, and the mOBI’tﬂin(y which attends r.dioo.ﬂﬂ’ﬂ_ e.flf
derived from grave or posthole fill, demands caution in proposing .:.n the
date. The present evidence, it is held, supports the later rathe ¥
earlier half of the first millennium BC for the transition to the€ MP-

o o
allel
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is accepted for the :
hen clearl r clear break which
centuries. At Ban Na Di,y the MP was a brief one, lasting only a few

situation. Two late raves of the l:“ Some evidence to support such a

in mortuary phase yielded ir
. on, and
::"9’. Om Kaeo" style decoration were confined to
style rims became frequent only in level 8

iy Upper Songkhram Valley, and turn to
g the Moy 8. TeVeals ‘s simitar but ot el " UBPer CN
during the Middle Period there, close parallets in bronze casting taohr:lques
and repertoire of artefacts. The Early Period has bronze only in its
latest graves. iron Working had not reached the site before its
abandonment at the end of the Middie Period. It is unfortunate that once
again, stratigraphic uncertainty affects the validity of the Non Nok Tha
radiocarbon dates (appendix 1), Bayard (1884) currently dates the
co_mnnn.ceme!'lt of the Early Period to the early to middie years of the
third millennium BC, with the transition to the Middle Period occurring
towards the end of the same millenn

ium.
This Supposition, and it is No more than that, would date the
earliest bronze working a few

_ centuries earlier than is assumed for Ban
Chiang and only absolutely secure and consistent clusters of radiocarbon
dates will resolve the question.

The abandonment of the site at the end of the Middle Period
occurred, according to Bayard, some time’ between 500 BC and 200 AD.
The absence of iron, water buffalo remains and glass beads in the later
contexts there is entirely consistent with a late first millennium BC
abandonment. The contrast between the latest middle period material and
that from Don Klang, 25 km to the northeast, is very great, and matches
that between the MP and LP at Ban Chiang. The upper burials at Don
Klang contained glass beads and iron' artefacts. One pit was filled with at
least ten water buffalo skulls. The radiocarbon dates from Don Klang are
set out in appendix 1. The Don Klang burial assemblage, as well as details
of pottery decoration, are very close to the material found at Non Chai, 60
km to the southeast. The pottery from Non Chai on the other hand, is
quite distinct from that found in middle period Non Nok Tha. There are
parallels not o'nly between the pottery of Non Chai and Don Klang, but also
between both those sites and the Late Period assembl_nges in the Upper
Songkhram area. Again, Non Chai forms are paralleled in the Middle Chi at
Ban Chiang Hian and Ban Kho Noi (Chantaratiynkarn.thls volume). It was
with phase two at Ban Chiang Hian, that the first iron and water buffalo
bones were found. Relevant radiocarbon dates for the Middle and Upp?r
Chi sites are set out in appendix 1 and the relevant chapters above. It is
noted that there is a close correspondence between the dates for Non
Chai and phase two at Ban Chiang Hian.

THREE REGIONAL GROUPS
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d is subjected

As excavated material acocumulates an to o
analysis, it is becomingd increasingly Oiﬂft;‘ ‘h“di;'t‘;wft“’"hern halt °:r‘t'm
Khorat Plateau was oocupied by at least U reed " theg.-:upa Guring lh'
period 1500-300 BC, these being distinguished 9 A asis of po e
styles. That in the Upper Songkhram region is represented by Bap Ch:.?
EP d and MP. The Middle Period at Non Nok Tha reBpfesants the Upp,, t':ll
group, while in the Middle Chi, the assemblage of Ban Chiang Hiap m“n

v the other two areas, There:

tter uite distinot from
one includes po y 9 ther these regional groups were also Prese,
t

insufficient data to enquire whe
and distinct during the millennium prior to 1500 BC. '
Pottery styles, mortuary ritual and new artefact types distinguis, the
period from c. 500-0 BC in all threc regions. There s, moreove,
certain congruence in material culture. in the Upper Songkhram Valley, y,
later period saw major changes at Ban Chiang, the abandonment of the g,,
t Ban Muang Phruk. In the upp,,

Na Di cemetery and the initial settlement O
s abandoned and there was ,

Chi Valley, the Non Nok Tha cemetery wa 4
major change in material oulture and burial ritual at Don Klang. Furthe

down the Chi Valley, Non Chai and Non Dua were initially settled and g
Ban Chiang Hian, there was a major break in pottery styles heralding phase

2 there.

The situation is clearly complex, and an attempt to understand the
| objective of the rest of this work. While it
ical framework is most important, this must

the ultimate objective of obtaining a clew

understanding of prehistory through the formulation and testing of models.
Northeast Thailand remains little explored, and it must be asked whether a
region in which not a single prehistoric houseplan, nor even the status ol
some sites either as cemeteries or settlements or both are known, can be
subjected to the formulation of useful models. The answer is strongly
affirmative. It is felt that general cultural models wherever they were
initially developed, should be widely applied and reviewed. Moreover, the
past decade has seen at least three models advanced n Northeast
Thailand on the basis of an increasing. corpus of information. Those
advanced by Higham (1877), Gorman (1978) and MacDonald (1880) have now
been overtaken by events and been discarded (Chantaratiyakarn, chapter "
above).
At this juncture, three problems will be considered. The tirst is i€
nature of the general periods (GP) A and B prehistoric oulture in Northess!
Thailand. This very general topic incorporates the characteristics of the
economy, technology, social organisation and pattern of exchange-
second is the nature of the GP C prehistoric culture and the last, B e
articulation between the two. In this context, it is recalle .
general periods in question were proposed by Bayard (1984a). GP
to the initial settlement phase, and involved weak ranking. GP B sa¥
marked ranking, while GP C describes the presence of centralised chiel®
and GP D, the state. The prehistoric sequence in the Sakon Nakhon 9';
reveals the presence of GP A and B. There is as yet, no eviden©® ",
the presence of GP C, though the late peri yels 1% though! |
be contemporaneous with and related tpen‘:d ik SoS ﬁhiﬂf g
the Chi Valley. © the establishment of ©
— it must be emphamae:_i, tha.t the available data for GP A are

g that little can be said. Six sites h . tion of
remains. These are Ban Chiang, B ave yiaided coouPS Nd'#

g. Ban Tong, Ban Phak Top, Non Ka°¢

changes noted is the principa
is true that a valid chronolog
not be allowed to obscure
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vyang and Ban Chit. The last two were identitied during the 1880 site
survey and have not been excavated. Non Kao Noi and Ban Phak Top
have only been excavated through small test squares. The largest
exposure of this early material comes from Ban Chiang, and the finds have
not yet been published.

The distribution of these sites (tig 9-1, Page 560) reveals occupation
in the middle courses of small tributary streams, a pattern which continued
throughout the succeeding GP B. These positions gave clear access to
low terrace soils which White (1882) feels, would 'not have sutfered long
or severe flooding. The presence of rice chaff as a tempering material in
the pottery from Non Kao Noi is noted, and rice cultivation may well have
been a part of the subsistence strategy. There is rather more information
on the economy available from the faunal remains from basal Ban Chiang.
These attest the presence of domestic cattle, pig and dog, but also reveal
that collecting, trapping, hunting and fishing were undertaken.

The very few burials from Non Kao Noi set the pattern of extended
inhumation burial found in all later prehistoric periods. They were likewise
associated with whole pottery vessels, and items of personal jewellery.
The same pattern was noted in the early period burials at Non Nok Tha.
A trend towards richer burials with time has been noted at Non Nok Tha,
Ban Chiang and Ban Na Di, though details of grave goods found in
association with EP a and b burials at Ban Chiang, the only Upper
Songkhram site with a reasonable sample, are not yet available.

There is much more material available for GP B. White (1982a) has
chosen to distinguish between these two largely on the basis of the novel
"Om Kaeo" style, the advent of iron artefacts, and changes in mortuary
rite. These innovations do not recur in such a manner at Ban Na Di as to
suggest a major break. Some burials contain vessels bearing "Om Kaeo"
decoration, while sherds of that style occur in the upper part of level 7
and in level 8. But Wichakana and Vincent have shown that the pottery
assemblages as a whole, both in burials and the occupation deposits,
reveal marked continuity. The appearance of iron at Ban Na Di during the
equivalent of MP contexts was practically: always late. indeed, only one
fragment of iron was found throughout level 7. Again, a single water
buffalo bone was recognised in that level. Finally, although later MP
burials at Ban Na Di became richer with time, there was no change in the
basic burial rite. One symptom of the later MP burials, was the inclusion
of more pottery vessels. Many of these were found broken over the body.
Whether the breakage was deliberate, as has been proposed for Ban Chiang
by White, or the result of processes involved in filling the grave and
attendant risk of damage, is unknown. It is concluded that the equivalent
of EP d and MP at Ban Na Di reveal continuity of a basic mortuary
tradition with iron and the water buffalo being very rare and late. The
precise status of the "Om Kaeo"™ pottery is also questioned. Several
ditfferent fabrics have been found with vessels bearing this style, and the
possible presence of locally made ware, specialised and imported vessels
Oor a widespread Upper Songkhram horizon style are all under review.
Consequently, the EP d and MP material from Ban Na Di are treated as a
unit. EP ¢ was not represented at Ban Na Di, and it will remain little
known until the publication of Ban Chiang. The present objective then, is
to determine the nature of GP B oculture through an analysis of the

settiement Pattern, site size, social organisation, exchange pattern and
technology.
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emen ture from tha
ttern reveals no depar $ %
The settl t pa s and the middle co‘"“:a

terrace soil ‘irit;,u

GP A. Proximity to low 8 ; of A
are recurrent ley.tul'es of site location. There is no evidence j, t:tr"":
site size, for a hierarchy. Ban Na Di never covered more thap 4 '::,, .

extent during prehistory never exceeded 4 -
of between 50 and 100 people per ::l-lt 5

if this proves a reasonable estimate .ln, the
dered very dense, then the Population ) the

Na Di would have varied up to a maximum of 150 to 300 people. Det &
arguments by Wichakana and Chantaratiyakarn hﬂ\'e_ led to the cong :“_ﬂd
that ¢ 70 ha of riceland is necessary to sustain a population o Sion
people, and that such a level would have been available along

P ted river margins within 1.5 km of the known prehistoric sites i
Upper Songkhram area. In addition to rice, which it is presumeq the
broadcast in naturally flooded land, the subsistence base included' the
collection of freshwater shellfish, maintenance of domestic cattle, pigs 4y,
dogs and the hunting and trapping of a wide range of wild animals,
fine screening of a sample of the soils from Ban Na Di retained g3 very
large sample of small bone fragments, the majority of which came frop
fish and frogs.

This multi-facetted economy is flexible and generalised, a situation
which would have been adaptive in an environment where the climate was
unpredictably variable. It was also a successful one, in that the human
skeletal remains reveal strong bone development and robust musculature
compatible with a good diet. Indeed, the passage of time at Ban Na Di
saw a decrease in child mortality and a life table consistent with a rising
population.

The mortuary remains have been oconsidered in the light of several
recent models which link the ritual of death with social organisation. We
have suggested that the Ban Na Di evidence is consistent with the
presence of two social groups, one displaying greater wealth, in terms of
energy expenditure on the burial ritual. Bayard (1984) has arrived at the
same conclusion for the Non Nok Tha middle period burial data.

All major excavated sites in the Upper Songkhram area which r
GP B material have yielded evidence for bronze working. This includes
small clay furnaces, moulds, crucibles and artefacts. The axes, bracelets
and anklets made of bronze however, were relatively rare in the 9"”:'
At Ban Na Di, only about 15% of the graves contained items of bronz® an
again, their frequency increased with time.

Ban Chiang’s maximum
We have suggested a figure
population ot these sites.

latter range would be consi

evesl

THE MIDDLE CHI AREA

the
We have been able to recognise the presence of GP B-D "

Middle Chi valley. GP B has been identifi i est layers at o
Chiang Hian and Ban Kho Noi and at Non ;:i |r:‘ n::wn:“;rese" ce I8 'da:”
from the middle of the second millennium Bc' Although now only mp.rl
form of a hypothesis, it is felt highly likely that moat and g
construction at Ban Chiang Hian was underway towards the end of he
millennium AD, and represents GP C. The last general period rep’ us of
the development of the state, a subject which has not been
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the present research programme, although Chantaratiyakarn has suggested
that the site of Muang Fa Daed with its impressive Dvaravati style
religious edifices represents the late first millennium BC development of
the state just prior to the Khmer invasion.

in terms of the settlement pattern which has been presented for the
Middle Chi, there are strong grounds for concluding the presence of a
settlement hierarchy for GP C, based on the centre of Ban Chiang Hian.
Such large moated settlements are distributed on the margins of not only
the Chi, but also the Mun Flood Plain. Such large sites remain to be
identified in the Upper Songkhram area.

THE ELEMENTS OF A MODEL FOR THE DEVELOPMENT AND EXPANSION
OF CENTRALISED POLITIES IN NORTHEAST THAILAND

We have outlined the objectives of the site survey and excavation
programme. It is now possible to review these objectives and model both
the settlement process and social organisation characteristic of the period
under review. During the consideration of the material remains from the
excavated sites, reference has been made to several published modeils.
The accumulated weight of the data it is held, requires the rejection of
them all. That advanced by Higham (1977) to account for the late
settlement of the Chi Valley foundered when it was discovered that Ban
Chiang Hian and other sites in the Middle Chi survey area were occupied
during the second millennium BC. Again, as soon as one adduces evidence
for concentrated settlement in central places, Gorman's (1978) suggestion
that the nature of rice cultivation militated against such centres appears
invalid. This point also applies, though with lesser force, to White's (1882)
contention that the Bronze Age in Northeast Thailand was basically
unchanging and peaceful. This model will be scrutinised in more detail
below, and we feel, be found wanting. We are also highly sceptical of our
own model for agricultural intensification based on ploughing in fixed .
fields at Ban Chiang during the MP there, because of the complete
absence of ploughs in the area at a time when they were intensively used
in the Red River Delta and Southern China (Higham and Kijngam 1979).
MacDonald’s hypothesis that there was a hierarchic settlement pattern
reflecting a chiefdom by 1500 BC was based on the premise that Ban
Chiang covered 20 ha during the EP occupation. Rather than the 20 ha he
proposed, its maximum extent never exceeded five. In fact, no known
prehistoric site in the Upper Songkhram area was significantly larger than
the balance. Higham (1984) has recognised this situation, and advanced
the hypothesis that the sites represent autonomous settlements rather than
components of a tiered or hierarchic pattern which Peebles and Kus (1977)
and Steponaitis (1981) have equated with an advanced, ranked form of
social organisation.

The presence of autonomous villages however, does not imply the
absence of ranking within each. The concentration of exotic or unusual
artefacts in one part of the excavated area at Ban Na Di has been
described. The objects include imported stone bracelets which were
repaired when broken with bronze wire. It is notable, that the internal
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s is so small, that they must have peg,
oung. There are also marine shel Dlnq.u

and beads, cattle figurines and in two late graves, eight objeqy, °°
Perhaps the least expected however, was the finding that Y 5
garments were present by mortuary phase 1b. Either silk wag ;. _'°" ,“';‘
that juncture, or the whole apparatus of silk manufacture ¢ ey 0

om
worm to the mulberry tree were already introduced to Northeast !
Whichever was the case, it is noted

diameter of the bracelet
the wrist when the owner was Y

ity
that the more d“"lblgTh.“"" a

substances such as stone, shell, ceramics and metal are Probably ®Xotiy
very small set of the the items which were exchanged during the oY &
of mortuary phase 1. Such artefacts have been considered by u"’“ﬂy
(1984) as “primitive valuables™ in Dalton’s (1977) sense. Hi

The prehistoric data from Northeast Thailand have never
considered within the framework of models of social organisation been
change which have recently proliferated in Europe (Renfrew ang s ang
1882, Renfrew and Wagstaff 1983, Friedman and Rowlands 1877). Reje
ot MacDonald’s model of early chiefdoms in the Upper Songkhram g :Iinl'l
been straightforward. Any consideration of the area’s prehistory must has
substitute a fresh model to accomodate the new data obtained,
involves initially, an assessment of the cultural patterning during the gp B

Three variables contribute to the preferred model. One is “mﬁllm't
autonomy based on a non-hierarchic settlement size distribution,
second is intra—village group ranking, based on an examination of
mortuary data and the third, the circulation of exotic objects again, based
on the evidence from the burials.

The circulation of exotic goods has been considered in some detsi
by both Dalton (1977) and Friedman and Rowlands (1977) in their epigenetic
model for the evolution of civilization. It is important to recall certain key
points. Dalton has emphasised the role played in the circulation of such
primitive valuables, noting in particular their importance in founding and
maintaining alliances. in the ethnographic cases cited, he noted that
usually the acaquisition of such goods resides with lineage leaders who
then dispose of them as part of the exchange system, in cementing war
alliances and fostering the process of peace making. Success in obtaining
valuables augments an individual leader’'s social ascendency. Failure has
the contrary effect. External relations in autonomous societies are
horizantal and occur between settlements. Relative ascendancy turns on
alliance structures, population numbers and the disposal of valuables.
Marriage and alliance then, are intimately connected with transactions of
food and ftreasures. Dalton views the economy, polity and social
organisation as embedded within each other. This situation i3S also
described by Friedman and Rowlands as a form of organisation from *”"";
more complex forms may emerge. Their model commences with P'"“°°’
and patrilineal communities which exchange women in marriage alliances,
wherein prestige goods flow in a contrary direction to brides- ity
valuables then, are critical in system maintainance and indeed, the ab®
to meet social obligations through the transfer of valuables helps det¢’ e
relative lineage status. In their scheme, food underwrites the _5_""1
because it can maintain followers and status through the Pfo"'s'o
feasts. Morever, food itself can be seen as a valuable. - pi B

The archaeological context of exotic goods at Ban N2 4 i
interesting. They are found concentrated in one rather than distri®’ “ung
both the excavated parts of the site. The origin of the shell bea

Now
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shell and stone bracelets is not known with preocision, but must have been
a considerable distance from the site. Clay figurines and exotic pottery
vessels with perhaps their contents may also have been perceived as
V_aluable-'-- There is then, little doubt that the Upper Songkhram area was
linked with other, contemporary communities through a widespread system
of exchange ‘rnchmg 9ut ultimately to the sea, and the surrounding
ore-bearing hills. The juxtaposition of a low-lying plateau with a ring of
uplands presents interesting parallels with the situation described for the
Maya Lowlands by Voorhies (1873). She stressed the archaeological
visibility Of_ certain items from the uplands, such as obsidian, when
compared with that for lowland products. A similar situation obtains for
the Khorat Plateau, where the importation of tin, copper and lead
illustrates clearly, lowland-upland exchange. Again, the presence of marine
shell reﬂeots_ even wider contacts. There were doubtless, many rarities or
surpluses which originated within the plateau itself. Specialised ceramic
vessels are one such product. Salt has a restricted distribution within the
plateau and was probably a crucial commodity within the proposed
exchange system. We may also add silkk as an archaeologically
documented product, though whether cloth was imported from tar afield or
slready locally produced remains conjectural. The point, as elaborated for
the Maya by Voorhies (l.c.), is that there was inequality in access to
desired goods. Under such conditions, strategic location was
advantageous in obtaining and maintaining prominence.

Within such a system, the knowledge of metal working from copper
and tin could spread rapidly, with finished bronzes taking their place as
objects of value and status. And this introduces a further relevant point.
The attainment of status was flexible rather than fixed. Thus, where a
community controlled a source of metal or a strategic distribution point in
its circulation, it could increase its prominence. A breakdown in the
source of supply or opening of a new route would materially hasten its
decline in wealth and status. Likewise, lineage ownership of a rich tract of
riceland would confer at least the possibility of higher status if soil
potential were realised. It is important . to appreciate that the relative
position of each autonomous settlement was prone to fluctuation and
therefore, instability.

This model of unstable autonomy is of course, a partial construct
designed to encourage critical testing. At present, it does no violence to
the data from Non Nok Tha and Ban Na Di. Means of testing it abound.
These include a search for differentially large settlements in the area
during GP B. Concentration on large scale excavation rather than a
proliferation ot deep but small test squares would provide larger and much
more meaningful mortuary data bearing on the presence of differential wealth
in lineage clusters. It would also be advantageous to obtain a solid
corpus of information on actual village size and habitation layout. In more
detail, the origin of individual pottery vessels in specific graves wherein
the sex and age of the dead are known, could well illuminate patterns of
local, inter—community exchange. This study naturally entails an analysis
of the minutiae of clay tabric and temper. Bayard (1984) has already
approached aspects of this model through his analysis of lineage groups
and fluctuating wealth during the Middle Period at the Non Nok Tha
cemetery. - ‘
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It the model in its broad outline is accepted tor the momeny

it invites an approach to the process whereby the Upper SOng;‘ then,
Valley and related areas were initially opened to human settlement hram
issue takes as ita departure, the finding that sites do not exceeqg 5',.““5
size during GP B. When we turn to the Ban Na Di human remaing ' "
important points are evident. The first, is that the prehistoric ocoy, two
enjoyed a high level ot nutrition, and were, to judge from their hom,mm'
and development, healthy individuals. Secondly, the life tables for ‘:z'
later part ot the main burial phase suggest the possibility of , ,i,hh‘
Population (Wiriyaromp 19883). 9

in the absence of regulatory mechaniams, sites could in theory,
grown considerably larger than 5 ha.

In the Chi Valley at a \ater ::::
they did. Even it GP B sites did attain § ha in size, and that remains to'
be proven, then at even the most generous estimate,

populations could not
have exceeded 500 people. It would be straightforward but Quite

Possib|
erroneous to cite problems with food supply as a limiting factor on m:
population and therefore, site size. The literature abounds with

. examples
of intensification to counter this particular constraint.

Forge (1872) hay
outlined a more sophisticated set ot variables which operate in the context

of New Guinean cultivators and these, it is held, may be incorporated as
part of the flexible status model just outlined.

Basically, Forge’s analysis relates to autonomous villages lacking a
formal hierarchy of ascribed status. On the surface, this egalitarian social
organisation contrasts with the ranking perceived in GP B contexts, but as
will be argued, this is not necessarilly so. In his ethnographic examples,
Forge found that the size of the village population oconsistent with the
maintenance of social order varies between 70 and 300 people. When a
settlement can field over 35 adult fighting men, then sub groups form at a
level above the family lineage, and these emerging groups are foci for
ritual, exchange and concentration of prestige. Basically then, settlements
in the rich cultures dispose of between 35 and 80 adult men, and 150 to
350 people. With population growth, expansion of settlements significantly
beyond 350 people generates internal friction and promotes village fission.

It is the corollary of fission which is arresting: to expand beyond the
threshold figure of 350 people

requires classifioation by occupation
ascriptive rank, or both.

It could easily be argued that Forge’s data are irrelevent whe"
considering communities reliant upon rice cultivation rather than root_off’i’
horticulture. Some relevant information from Southeast Asian societies

which do incorporate rice in their subsistence system has therefore be":
assembled. Several interesting points are evident (table 18-1). M::’
groups listed occupy autonomous villages, and have populations unm.
Forge’s threshold. Those which incorporate larger communities include

Wa, where sites are fortified, large, and linked into confederations unde’ .
supreme chief. The Naga by contrast, subdivide large settlements ific
wards or Ahe/s This latter situation indeed stresses that Forge's aP"’"“
finding cannot be applied generally without an awareness of altern®

[]
options to cope with settiement growth. Johnson (1982) has under“"‘:nd

detailed review of the resolution of friction with population grow
shown that an expansion of

" vind
. ritual aotivity is one means of res® g
potential conflict. Despite this conclusion, there is no doubting t
where the numbers of individuals

in constant occupation of 8 98 ;e
increases beyond a threshold the general area of 500 to 1000 P
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measures are necessary to maintain order and cohesian. As Carneiro put it,

significantly in size and if al the same lime

= if a socrely does increase
then it must elaborate its organisation”™

jt remains wnwified and integraled,
(Carneiro 19867).

TABLE 18-1

Settlement Size and Social Organisation Among
Southeast Asian Rice Cultivators

Group Settlement Size Social Organisation
Nosu max. 250-300 people Nothing permanent above
clan level
Lisu av. 37 houses Heredi tory chiefs over
12 people per house several villages
Lahu 120-160 people Village chief
: settlement autonamy
Akha av. 300 people village chief
settlement autonamy
Naga av. 438 people subdivided into wards
Lamet av. 568 people village autononmy
Lawa av. 210 people village autonomy
Palaung av. ten houses, range Petty ocourt after Shan
2 to 50 houses mode |
T in av. 150 people vil lage headman
Wa up to 200-300 confederation of 3-4
houses . defended villages under a
camon chief.
Loven 7-12 houses village autonomy

Source: Lebar, Hickey and Musgrave, 1964.

Leach’s (1954) study of the oscillations between the gwnss and
Mao systems among the Kachin emphasises again, the flexibility inherent
in the intensity of ascriptive ranking. It is considered at least possible,
'that the social organisation based on lineage leaders advanced for GP B
in the Upper Songkhram area integrated best with populations under about
300 people, and that any significant increase beyond that threshold
required social controls based on an intensification in the degree and
permanence of ascriptive ranking as well as the development of more
productive or extensive agriculture.
earlies?.: tNa Di was first occupied during GP B. To judge from the
b et of burials, one group disposed of more exotic goods than

r by basal level 7. The material culture, subsistence and burial ritual
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THE LATE PERIOD AT BAN CHIANG: WAS THERE CENTRALISATION ?

While the transition at Ban Chiang from the EP to the MP is
perceived as a process of gradual internal change, the LP saw a major
break. A change in burial ritual was associated with many differences in
material culture and technology. At Ban Na Di, the cemetery was
abandoned and the former burial ground, replaced by a bronze working
area. Wichakana has observed major changes in the rim forms and fabric
of the pottery vessels. Glass beads were found, and shell jewellery
became rare or absent. Level 5 yielded the first evidence for iron slag
as against rare iron artefacts which may of course, have been imported.
The fabric of the clay crucibles changed, and clay rollers made their
appearance. The presence of "rice steamers” hints at a new method of
food preparation. During the level 4 period at Ban Na Di, part of the
excavated area was given over to the burial of infants in lidded jars.
They were found associated with iron artefacts to which rice was adhering,
bronze jewellery and glass beads. This contrasts with the disposal of
infant remains during the earlier burial phase.

Ban Muang Phruk, a site located only 3 km from the dry season
edge of Lake Kumphawapi, was first occupied during the equivalent of the
Ban Chiang LP, and it is possible that Ban Waeng was also settled at the
same time. We have argued for a major break with the inception of level 5
and Ban Na Di and the LP at Ban Chiang. To consider this further, it is
necessary to review excavations outside the confines of the Upper
Songkhram area.

Marked changes in material culture and site use are also found in

the Upper Chi. Non Nok Tha and Non Nong Chik were abandoned during
the middle to late first millennium BC. The Ilater levels at Don Klang
reveal red on buff painted pottery, iron tools and water buffalo bones.
One complete vessel from Don Klang now in private hands is a mirror
image at least in form and decoration, of the common rim class A at Non
Chai. :
Non Chai is in fact, a site of considerable significance. Its precise
area is unknown, but it almost certainly exceeded 18 ha at its greatest
extent. Iron slag was present in the lowest cultural level. During the
second phase there, the first glass beads were found, and in phase 3,
glass beads were abundant, while clay rollers and decorated bronze bells
were found. Red on buff pottery was common in all levels, which Higham
(1984) has suggested, cover the period 300 BC-200 AD. Bayard prefers
occupation from about a century earlier. If a figure of 50 persons per ha
is applied to the maximum size of Non Chai, then its greatest population
would have been in the vicinity of 1000. That this figure has implications
for social organisation is evident from the model outlined above.

iIn terms of artefact morphology, parallels between the Non Chai
assemblage and those from the Upper Songkhram LP contexts are clear.
Chantaratiyakarn has advanced the hypothesis that a two-tiered settlement
hierarchy existed during the period when Non Chai was occupied. She has
further adopted and enlarged upon a model which Higham (1984) advanced
to explain this phenomenon. The Middle Chi settlement pattern incorporates
one large moated site as a focus for small, dependent villages. Ban
Chiang Hian, the particular moated site in question, covered 38 ha. This
area is significantly greater than all other sites in the survey area for
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advantage. This is found to this day in the growth of Khon Kaen and
Nakhon Ratchasima. Any application of the prestige good exchange model
needs to take this into account. As for the Dong-Son culture, there is
no doubt that contact across the Annamite Mountains occurred during the
second half of the first millennium BC. Only recently, looters have turned
up Chinese coins and bronze artefacts of Dong-Son origin, reputedly from
the western bank of the Mekong. The axe halberds of Ban That and
bimetallic spearheads from Ban Chiang are quite possibly artefacts of
Dong-Son origin. The point at issue, is that as patterns of exchange
shifted and the flow of goods intensified, so new configurations of
prestige and power were fostered. Nor need the goods themselves have
been confined to items of exotic jewellery. Our knowledge of early iron
working in Northeast Thailand is still very poor. Despite claims for very
early iron, the actual evidence remains equivocal at best. It is, indeed,
quite possible that the first iron artefacts there were prestige imports.
There is the further possibility that knowledge of iron working reached
communities in the Chi and Mun valleys through the same exchange
network which brought the glass and agate beads. The ready availability
of iron ore and therefore, metal tools and weapons fits the model for the
development and expansion of Chi Valley chiefdoms in several ways.
Firstly, early and preferential access to iron would have added a new
dimension to the flexible prestige system proposed for GP B. Secondly,
as iron ores are in Northeast Thailand and tools and weapons of iron
replaced those of bronze, the role of those who controlled the sources of
supply and distribution of tin and copper would have diminished. Finally,
the proliferation of iron tools, particularly if steeled (Pigott and Marder
1984) would have materially assisted in the intensification of agriculture
and the expansion of settlement.

The dating of initial iron working then, is important. Bayard (1984)
and Bronson and White (1984) prefer a date between 800-400 BC. A
reasonable case can be made, however, for an initial period when iron
artefacts were imported and a later one when local smelting was
established. At Ban Na Di, the iron artefacts in burial 18 would belong to
the period 400-300 BC, and the actual evidence for iron working, in the
form of slag, to the inception of the LP. Indeed, one of the more marked
features of the transition to GP C could well turn out to be the local
adoption of iron technology.

We have also cited intensification in agriculture as a contributory
factor explaining the origins of chiefdoms, although the evidence is largely
circumstantial. Firstly, the large sites in the Chi Valley do command areas
of riverine alluvium. Such large areas were not available to the occupants
of Ban Chiang, Non Nok Tha and Ban Na Di. Expansion of the area under
cultivation is one way of increasing production. This would come readily
to those occupying settlements giving access to large tracts of riverine
ﬂgod plain. An alternative strategy would be to create bunds which retain
fainwater in low terrace areas which were not, as a rule, subjected to
flooding. Soil preparation in such an expanded low terrace area would
have been much more efficient through the adoption of ploughing. It is
known that ploughing was underway in the Red River Valley during this
Period, because numerous socketed bronze ploughshares have been found
there. No such implements however, have yet been found in Thailand,
although domestic water buffalo were maintained and it is not impossible
that iron tipped ploughshares were in use. It should be stressed
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Chagnon (1972) and Forge (1972) have noted, raiding is_a Pasif: variable in
their respective considerations of settlement size and distribution. Perhaps
the most explicit formulation of warfare as a variable in the origins of
chiefdoms is that advanced by Carneiro (1981), wherein a rising population
within a circumsoribed area offering no scope for migration are seen a8
instrumental in the development of permanent hierarchies.

Despite White’'s oclaims for a peaceful Bronze Age in Northesst
Thailand, there is some contrary evidence. Both arrowheads and spears
feature in the inventory of GP B bronze artefacts. |If it is the case th!
bronze a_rlefacta were prestigious, it is hard to envisage them as designed
for hunting game. The same argument applies to the axe halberds and
bimetallic spearheads referred to above. Finally, it is possible that the
earthern rampart fo i . d?
defensive rolz therem‘:} b'el_\lnd e gz ts at Ban Chiang o fmmlcg:lelf
g s contempo.rar e:) alnlyr,s the evidence for warfare is not "-’t ites

y Dong-Son cont i evan
have been excavated. e?:ts, but again, few rel

A i 8
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explain the development of chiefd i i Valley-
are a growth in th . oms in the Chi vVa
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level which . avoured settlements g0t

ich could be sustained th cas of
control int 1 rough traditional methods

. an intensification in rice prod ; the patt
o B el NG neW G production, restricted access o7 wiedd®”
including iron working .n:’oes.: of prestige goods or valuable K%~y
multiplier effect between themens'md warfare. The involvemerl . ye
differential growth of one sett:: and doubtless other variables. m‘e to?
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followed a system involving supra stf::“’ of adaptive advanl;Q:' nrﬁcl'
tribute obli i =village a i wt

ligations to the central place_g vy, mad &5

however,
reveal any

ical: warfare. Again,

THE A
RTICULATION OF THE MIDDLE CHI AND UPPER cONGKHRAM
AREAS: 500-0 BC
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On the face ot it, the sparse evidence for a tiered settlement
hier‘archy and emergence of chiefdoms supports precedence in the
agrlcul_turﬂl!v productive Mun and Chi valleys during the latter halt of the
first millennium BC. This process has a direct bearing on our understanding
of the LP in the Upper Songkhram area. White (1982) has proposed that
the LP reprgsents internal development and continuity from the MP, and
that both witnessed a "peaceful bronze age” and maintenance of life at
village level. We have however, marshalled sufficient evidence for a major
break b_oth in I_aehaviour and material culture to require consideration of an
alternative. This takes into account the close parallels in material culture
betweeq Non Chai and the Upper Songkhram LP sites, the abandonment of
cemeteries at Ban Na Di and Non Nok Tha, and the proposed emergence of
chiefdoms in the Upper and Middle Chi Valley. These variables make it
necessary to consider the possibility, that the Upper Songkhram area was
subjected to expansionary settlement originating elsewhere.

This could have taken several forms, and all are at present,
archaeologically invisible. We should not however, rule out consideration
of possible contributory variables. Territorial expansion may reflect several
different pressures. We have seen how village fission in Melanesia reflects
instability of social control mechanisms when a big man or lineage leader
cannot sustain order beyond a certain population threshold. Chagnon
(1972) has found that similar factors were involved in the case of the
vanomamo. Warfare necessitated a village size of at least 40 people, the
minimum needed to mount a raid. A population in excess of 200 however,
was unstable due to the problem of maintaining order, and was therefore
likely to split if the population was growing. Intensity of warfare in the
heartland favoured large villages, and the pressures created by raids
favoured expansion outward by the occupants of the smaller, peripheral
settlements. '

Consider the application of such forces to the Northeast Thai
situation in the first millennium BC. It is stressed initially, that the
Plateau is not an open area in which all land was equally favourable to
the cultivation of rice. Far from it. Within the confines of the Mun and
Chi valleys, there are broad tracts of alluvial soils, and pockets of good
land where the tributary streams cut through the middle and high terraces
which circumscribe the main river flood plains. The Upper Songkhram
Valley and margins of Lake Kumphawapi comprise one of several smaller
pockets of land amenable to rice cultivation, but these appear as islands
surrounded by extensive raised areas of middle and upper terraces. This
situation is clearly demonstrated in fig 15-1. Chagnon’s description of
Yanomamo expansion then, may offer interesting insight into prehistoric
processes at work in Northeast Thailand. If warfare became endemic in the
Chi Valley as population expanded and further expansionary settlement was
circumscribed, then we might expect growth to ocour in the central
villages. Riverine sites near extensive tracts of alluvial soil are more likely
to be foci of population growth, and not only because of the access to
good soil. As Forge has noted, size of populace is adaptive under
conditions of friction and raiding particularly among settlements bordering
navigable rivers, because of the possibility of surprise attack by boat. A
glance at the scenes depicted on the contemporary Dong-Son drums
confirms that river war was practiced during the equivalent of GP C just

400 km to the northeast.
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though the size of Non Chai does suggest its occurrence during the period
400 BC-200 AD. We need much more precise dating for iron working, and
the manner of its adoption. There are as yet, no excavated cemeteries for
the entire Chi Valley. It it could be shown that the LP ritual at Ban
Chiang parallels that found in the Chi Valley, then there would be further
grounds for suspecting intrusive settlement there. It has been shown that
the GP B cemeteries at Ban Na Di and Non Nok Tha were abandoned at
about the same time. More widespread evidence for such dislocation at
the end of GP B would support the notion of alien expansion. At present,
it is concluded that there are reasonable prims facie grounds for
rejecting White’'s (1882) and Gorman’s (1878) hypotheses in favour of a
long and peaceful bronze age comprising dispersed village settlements, and
its replacement with one which involved a major period of tension during
the first millennium BC. This tension period involved the development of
chiefdoms, adoption of iron working and intensified agricultural and

exchange systems.

NORTHEAST THAILAND AND SOUTHEAST ASIAN PREHISTORY

There are, perhaps, five major conclusions which have issued from
the present research programme. These may now be considered in the
light of research in other parts of Southeast Asia, to see if the trends
noted follow a broader pattern. Firstly, there are some grounds for
suspecting that the settlement of the stream valleys of Northeast Thailand
was initiated by a people equipped with agriculture and stock raising,
given to broad spectrum hunting and collecting, but not conversant with
bronze technology. The evidence for this comes from Non Kao Noi, basal
Ban Tong and Ban Chiang and early Non Nok Tha.

Bronze technology appeared without an experimental phase during
Ban Chiang and Non Nok Tha during GP B, and was well established by the
time Ban Na Di was first occupied. There followed a period of population
growth and settlement fission through to the end of the MP, at which
juncture rare iron objects were obtained. This period witnessed village
autonomy and a flexible system of social ranking. 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 well have been intensitied agricultural production.
The Upper Songkhram region was exposed to expansionary settlement from
the Chi area which brought a new range of artetacts, burial ritual and iron
working. Finally, between c. 700-1000 AD, there is evidence in the Middle

Chi for the development of the state.

COMPARISON WITH OTHER REGIONS
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the Upper Mun Valley in Nor'hea’;:c: .F:iver Valley (ftigs 1-7, 1{3%‘ B"h,
the Transbassac and the '-f":::v ia the Red River area. Aroh“'ol Qlllte
the best known arohaaologwm h;lo distinct environmental zones, T OGigy
sites there have been found "middle country”™ which lies bl
the«delta:ditaett,and the so-osliar K CC0 oo e the latter 2 Viey
Tri. The former comprises flat riverine a . er is ade
; ; d with stream valleys. Both are atfect

up of low hills intersperse { > ; eq

; ; which introduces moist winds ,
the singular climatic phenomenqn N ber and nd loy
cloud cover associated with drizzle between owemf Al nd May, 5 Periog
when the long dry season atfects most of the r_est o e '.'"1"“““"_-

The sequence in this area is for convenience, subdivided into four
phases: Phung Nguyen, Dong Dau, Go Mun and Dong-Son. , very
considerable area of Phung Nguyen itselt has been excavated (Hoang Xuan
Chinh and Nguyen Ngoc Bich 1978). No bronze was found. . An absenge of
bronze metallurgy marks about 80% of the Phung Nguyen sites which have
been examined through excavation. In the remainder (about 11 Sites),
fragments of bronze were found, but only in late Phung Nguyen contexts,
The sites concentrate in the middle country (fig 18-1). Most are locateq
on the low hills which command adjacent small stream valleys, locations
which recall EP sites in Northeast Thailand. iIndeed, they appear to be
similar in terms of size, location, date and technology to the GP A Sites
in the Upper Songkhram Valley.

Dong Dau sites do impinge on the upper deita. indeed, Dong Dauy
itself is located ¢ 35 km below Viet Tri. The recent excavations at
Thanh Denh have revealed bronze working furnaces, stone moulds and
bronze artefacts which closely match those from Ban Chiang and Ban Na
Di. Two of the three radiocarbon dates from Thanh Denh date this bronze
working to the equivalent of GP B.

Vietnamese archaeologists stress continuity between all four phases,
and this is supported by the similarity in bronze artefacts between the
Dong Dau and Succeeding Go Mun. The latter assemblage includes
bracelets, socketed axes, arrowheads, fish hooks, spearheads and awl-like
points. Sickles are the only innovation when compared with the Dong Dau
finds. The Go Mun phase corresponds chronologically and in terms of
bronze working, with GP B.

There is a major change with the inception of the Dong-Son phase
which clearly marks the transition to Gp C. Settlements were established
widely across the delta as well as the adjacent river valleys. ?""‘,‘z’
techc_rolog;_f was tranal-ormod into one clearly involving craft specialisation
and intensified production, particularly for display and ritual. Iron wo""‘“tg
was adopted during the Dong-Son phase though again, the precise ﬂ"c
and manner remain unclear. The burial data from Lang Ca (Vu Th.i "iom

). Chau Can (Luu Tran Tieu 1977) and Viet

arrior aristocratic society, a finding S'-'F“:"""n‘ze
by scenes of warfare and fitual on the drums and ceremonial bro

vessels. Agriculture too, was intensified. Socketed bronze P“’"gh’m:;:
were manufactured, and there is literary and botanical evidence for doY

cropping and water control. Exchange of exotic goods involved marit
routes as well as the Red R; i

Recent finds in Northeast T

Four regions will be
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FIGURE 16-1

The Red River Delta, showing the area of distribution of the
Phung Nguyen Culture

recently been dated to the second half of the first millennium BC.

Higham’s (1984) conjunction of variables underlying the transition
from Go Mun to Dong-Son are seen in fig 16-2. It may be that lack of
excavation still masks similarly intense developments in Northeast Thailand,
but this seems unlikely. Modern looting and chance finds have so far
failed to yield the variety of bronzes, evidence for agricultural
intensification and greatly expanded trade that are evident in Dong-Son
contexts. The development of the Chi chiefdoms seems to have lacked
the depth and intensity of change witnessed in the Red River Delta area,
an area subjected after all, to the full blast of Han expansion.

Lack of archaeological research makes it more difficult to consider
usefully, the three other areas chosen for comparison. Recently however,
Welch (1984) has undertaken an analysis of settlement in the valley of the
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FIGURE 16-2

The principal variables underlying the development of chiefdoms
in the valley of the Red River (after Higham 19884)

Mun River, in the vicinity of the Khmer centre of Phimai. Here, the alluvial
plain of the Mun reaches a breadth of between 15 and 59 km. Welch he®
defined two prehistoric phases, the Tam Yae (1000-500 BC) and the Phim
(500 BC - 500 AD). He noted in particular, the evidence for fortificatio’
and large settlement sites in the latter phase, which he feels prob?
represent the development there of a complex chiefdom. d in
That a similar trend to intensification and complexity 0cCU™’,
the lower Chao Phraya area is now documented on the basis °
excavations at several sites. Ban Kao is noted for its set of :orﬂ"
associated with stone axes, a variety of vessel forms, but no sleto™
(Sgrensen and Hatting 1867). Khok Charoen likewise revealed -"'; watso"
with shell jewellery and complete pots, but no evidence for metal the
1979). These sites pose an interesting question. If they belof"g' br
second millennium BC, they would have been contemporary wit - B
working to the northeast. The lack of bronze artefacts equiva ent g meY
in the Upper Songkhram and Dong Dau phase in the Red River 27 ¢
then, indicate that the early tradition of metallurgy was restﬂcte’ to b¢
Mekong Valley and Coastal Vietnam. At present, Khok Phlap €€
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the earliest Chao Phraya site with bronze artefacts in grave contexts.
While there are no radiocarbon dates from this site, the material culture
seems similar to that of the MP or Go Mun phase (Daeng-iet 1978).

There are two sites which broadly equate with the GP C. These are
Ban Don Ta Phet and Tham Ongbah. The former has yielded grave
contexts which. include agate and carnelian beads, bronze bowls of
specialised workmanship, and iron tools. The only available date p'laces
this site firmly within GP C. Sgrensen (1979) has described the remains of
a second site which also yielded graves associated with imported beads of
carnelian, agate and glass together with evidence for iron and five dru:_na
of clear Dong-Son affinities. Evidence for similar beads together with
bronze bowls have also been reported from Ban Khok Rakaa in Chonburi
province (Bannanurag, pers. comm.). Finally, the processes leading to
increase social complexity evidenced at Chansen have not yet been based
on an intensive site survey and excavation, but enough is known to
suggest close parallels with the events described in Northeast Thailand.

Archaeological research in the Transbassac, apart from the
excavation of Oc Eo, is in its infancy. It is however, an area exposed
from the second or third centuries AD, to contact with Chinese and Indian
expansionism. Consequently, there are some fugitive references in later
Chinese texts, to accounts of the area known as Funan. These have
recently been summarised by Wheatley (1883). The references describe a
situation in which Supra-village authority was vested in the male members
of a given line. Thus Hun P’an Huang is recorded as installing his male
descendents as subordinate rulers over conquered vassals, an event dated

by Wheatley to the second century AD. - Fan Shih Man was a second
recorded ruler, who subordinated 10-20 1|

ess powerful chiefdoms through
war.

There are also references t
describe houses behind palisaded
a storied edifice.
the well known pa
runs as follows:

© the settlements of the time. These
enceintes. The chief apparently, occupied
Of particular interest too, is Wheatley’s consideration of
ssage on the agricultural practices of the people. This

" (The inhabitants of the region) engage in farming. They sow (or plant)
n one year (and) reap for three. "

His conclusion, is that this passage refers to the
by the ratooning technique. This in brief, involves the
"floating™ rice, which after the first harvest, sprouts at the
can be harvested in the next year or two without further
It is not difficult to envisage this technique as bej
appropriate to a flood prone area such as the Transbassac

The importance of these references
GP B and C in Northeast Thailand, It
N the latter area were exchanging pro
Shores of the Gult of Siam. The
Moated sites of the Mun and C

cultivation of rice

rapidly growing
internodes and

is their contempornneity with the

- Particularly the

; hi valleys, may well represent just the s
Chiefdom organisation with its hierarchic settlement pattern which 'Wheatlz"
83 deduced from textual sources. Y
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d and the site of Ban Chiang in particyls,
relating to the very early dates Claimeg %
for

Northeast Thailan
The data presented above have g,

much publicity
bronze and iron technology-
that the successive cultural adapt
environmental context, put reveal

received
gﬁaateu

ations must be appreciated within 4
parallels with trends in other pml:“‘

Southeast Asia. Models have been proposed to allow insight into pogyy,
significant variables and their interactions. These general models :
territorial expansion, adaptation and change have alreac{y been applieqg i
particular cases elsewhere. It is felt that the emerging but stil ,
limited Northeast Thai material fits such models, thou'g-h naturally the |ggy
variables present particular characteristics. Intensification, appropriatig,
and surpluses stressed as important by Renfrew for Melos applies .°q“'“)'
to the Dong-Son or GP B-C transition in Northeast Thailand. Rapig
population growth and territorial expansion identified by Parsons in the
valley of Mexico, while still shadowy, appears as a relevant issue in the
Chi Valley. The control of access to prestige goods, particularly when
derived from an expanding state, illuminate social process in Southeast
England and Asia alike. General models are indeed general. In the final
analysis, we argue that Southeast Asia is one of many particular cases.

We began by stressing the need to consider the relationship between
Southeast Asian cultural development and contemporary trends in at least
Southern China. No insight has been offered into the origins of Southeast
Asian bronze working, although we advocate a relatively conservative initial
date in the vicinity of 2000 BC. Mekong Valley and Coastal Vietnamese
bronze working until c. 400-500 BC was undertaken in small village
communities, artefacts were rare and geared. to reflect prestige and status.

We are exiremely ocautious regarding early and indigenous iron
working. Given the intensity of iron working in China during the Warring
States and Han periods, and the known export of iron artefacts to Tonkin
(Davidson 1979), we would find it surprising if Northeast Thai communi
did not import the occasional iron or bimetallic iron and bronze artefact
during the period ¢ 400-0 BC. We suggest that iron working W8°
underway towards the end of that time span.

Not least in importance, we have argued that Northeast Thailand w*°
not alone in Southeast Asia as a region which sustained growing oultur®
comple.xity b_etween 500-0 BC. This involved the developmcﬂ ;;
:‘:r:’terlalze:n:l::f;z:s: :ci:otion which contrasts sharply with White’s (:s:m
will not be alone in 't:e fulrursmau §cnle village communities. i

e testing of our formulations.
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APPENDIX ONE

THE RADIOCARBON DATES FROM PREHISTORIC THAI SITES

The fOI_IOWing radiocarbon determinations are deemed relevant to any
judicious review of the ghr

onological sections of this report. BP dates
“are in years before present ang have been calculated using the 5568 half
lite. The date range which follows have been calculated to the one
sigma standard deviation and have been corrected using a table circulated
by Henry Michael. Comments on the provenance and associations of
individual dates deri

v ve ultimately from the site excavators. For further
details on the Pennsylvania dates, see Hurst and Lawn (1984).

BAN CHIANG
(BC: 1974 burials, BCES: 1975 burials,
EP: early period, MP: middie period, LP: late period)

1 P-2453 7180% 70 '8280-5705 BC. From possible hearth at the top
of the basal sterile layer.

2 P-2285 4830* 310 3815-3340 BC. From base
s0il, without burial associations.

3 P-2452 4750t 240 3785-3355 BC. From basal levels near sterile
soil.

4 P-2266 4590% 300 3680-2810 BC.
and without burial associations.

5 P-2283 4250% 290 3365-2535 BC.
BC 43 and 45.

6 P-2242 3790+ 240 2550-1950 BC. .
an infant jar burial ascribed to the EP.

7 P-2458 3850% 220 2340-1755 BC. Associated with an EP vessel
contemporary with beakers (EP ¢).

8 P-2451 3580+ 240 2215-1680 BC. From grave cut of disturbed EP
burial BCES 80.

9 P-2245 3570% 230 2205-1685 BC. Perhaps associated with infant
jar burial of the EP curvilinear incised ware.

10 P-2271 3570t 230 2205-1885 BC. Associated with pot of EpP
Curvilinear incised ware, burial BC 43.
1 P-2281 3270% 230 1885-1385 BC. Perhaps associated with burial
BC 23, an upper EP burial associated with bronze bracelets, a bronze adze
and a painted and incised pot.

12 P-2454 3270+ 180 1885-1365 BC. From the grave cut of EP burial
BCES 59, associated with a cord-marked pot. .

13 P-2405 3240* 210 1765-1340 BC. From burial BCES 89, an EpP
burial cut by burial BCES 65.

14 P-2888 2800+ 50 1100-840 BC. From burial BCES 31, belonging to
the Ep.

of deposit near sterile
From basal level near sterile soil

From spot between EP burials

From layer 8, ¢ 20 cm above
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adi

-765 BC. Burial BCES 31, with Ep
15 P-2633 232:: gg 332'?5—1430 BC. From the EP grey ,t,,':::ery
:: ';:22;2: asﬁao: 210 1680-1226 BC. From EP burial Bc

burte! E::: in'zm 3120 220 167!_':-122:! ?:-pe:;:::_ late EP BC by, 2
‘ssom:;edprzig;aboazosipe;l; '1'1‘:,511192';'0 OB%- Perhaps associated wjg, h
BC 23, late EP, associated with bronze bracelets, bronze adze ang g,
and h;;’:i;::: 3020+ 40 1395-1230 BC. From possible hearth areq " the
EP lay;r-P,zlol 3000+ 200 1546-1015 BC. From burial BCES 85, a flg,,

EP interment
22 P-2272 20850% 210 1430-865 BC.

burial with an incised and painted pot.
23 P-2398 2480% 240 820-395 BC.

with bronze spearhead and EP beaker vessel

Buriy
Aintey

From burial BC 35, an upper EP

Burial BCES 68, EP, associateq

BAN CHIANG: MIDDLE PERIOD

24 P-2455 2830%* 50 1115-875 BC. From base of posthole cut from

the MP red stratum.
25 P-2834 2780+ 50 9830-825 BC. From base of MP stratum.

26 P-2885 2520+ 50 795-585 BC. Burial BCES 24, MP, associated

with a bimetallic spearhead.
27 P-2450 2410+ 210 800-375 BC. From feature probably cut during

the MP.
28 P-2664 2300+ 50 420-380 BC. MP burial BCES 19, cuts burial

BCES 24 with the bimetallic spearhead.

BAN CHIANG: LATE PERIOD

29 P-2244 2110 40 195-20 BC. Burial BC 1, with LP red painted

pottery.
30 P-2282 2090t 230 400 B-55 AD. Burial BC 19, with LP red

painted pottery.
31 P-2241 2080+ 40 180-10 BC. Between red painted LP sherds-
32 P-2408 1720%* 190 35-570 AD. End of LP? associated with
non-diagnostic pot. ) "
33 P-2247 3610% 230 2315-1710 B urial BC
with LP pottery. €. Sample. from near b

BAN PHAK TOP

1 P-2407 3800% 70 2435-2310 BC. Basal layer 13. ? Bronze Age
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P-2727 3510% 210 21685-166

= 0 BC. Layer 12. ?

i el 5 i o L e Rae,
p—2686 a00h " 50 1‘3‘8:_-11;?; :((:: LSurlnce of layer 2. Bronze Age.
> . Layer 8. 7 Bronze Age.

g el N8 Wl 0 bawr s 7 Bronze AgE.

+ 170 1120-790 BC. Layer 8a. ? Bronze Age.

SO eWON

BAN TAMYAE

b —

tt:ric:t:e:::-r 22201 130 820-415 BC. Small scattered sample from

el beta—zi'srae ':3922“ ot layer 7: transition Tamyae—Phimai phases
alted _tBO 605-405 BC. Concentrated sample from layer

with bronze, iron and Phimae Black pottery.

3 trash pit, asso
3 peta-2751 2350 60 440-385 BC
. C
se of the same pit as sample 2. oncentrated sample from the
m layer

ba
4 beta—-2754 2170* 70 380-180 BC. Concentrated sample fro

7 posthole.
5 beta—2755 2100+ 60 180-15 BC. Concentrated sample from a brick

scatter in layer 6, with Phimai Black pottery.

8 beta-2752 2100% 70 180-15 BC. Concentrated sample f
of layer 6 burnt brick feature, with Phimai Black pottery.
7 beta—2753 2050t 60 175 BC-15 AD. Concentrated sample from

layer 7 posthole.

rom under

bricks

BAN TONG

00 BC. From basal layer 20. Pre—metal

1 P-2419 4360%* 240 3365-28

ceramic? _
‘92 P-2727 3380% 200 1945-1420 BC. From layer 11. With bronze.
3 pP-2724 3220% 200 17501270 BC. From layer 11. With bronze.
4 P-2891 3130% 50 1550-1380 BC. From layer 16. With bronze.
5 P-2725 3080% 180 1855—-1085 BCc. From layer 14. With bronze.
6 P-2730 3040% 180 1575-1035 BC. From layer 8. With bronze.
7 P-2418 2860% 250 1400-795 BC. From layer 18 burial 2
8 P-2723 2870% 170 915-785 BC. From burial one, with painted and

to Ban Chiang MP.

0-400 BC. Fom layer 18 burial 2.

incised pot corresponding
9 P-2447 2480% 170 80

BO PHAN KHAN

1 R-2809/1 1660 81 225-475 AD. From the basal level of this

salt-working site.

DON KLANG
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From surface of layer 9. 2

1 P-26T74 2440% 50 630-415 BC. -

Age. 2 P-2418 2140% 60 265-145 BC. Under burial 8: With iron artetagy
3 P-2694 2040+ 50 170BC-20 AD. Layer 6. With iron. .
4 P-2675 1920 50 5 BC-75 AD. Layer 4. With iron.
5 P-2448 1800% 200 165 BC-2680 AD. Layer 5, associated with buria

8 P-2417 1870 180 155 BC-85 AD. Layer 8, with bronze and iron,

DON TAPHAN

1 R-2809/5 1975+ 131 180 BC-85 AD. Layer 61, equivalent to Nop

Dua phase 2. .
2 R-2809/7 1930% 83 35 BC-95 AD. Layer 49, equivalent to Non Dua

phase 2.
3 R-2808/6 1750+ 82 205-410 AD. Layer 9, equivalent to phase 2 af

Non Dua.
4 R-2809/8 1120t 80 780-1025 AD. Layer 7, equivalent to phase 2 al

Non Dua.

NON CHAI

1 NZ-4814 3480% 160 2105-1670 BC. Concentration of charcoal in
level 41/42. May derive from earlier pre—iron occupation.

2 NZ-4819 2270* 70 410-170 BC. Hearth in level 38/39. Phase 1
with bronze and iron.

3 NZ-4817 2200+ 70 385-170 BC. Concentration of charcoal in level
35/36. Phase 1, with bronze and iron.

4 NZ-4818 2150+ 90 395-25 BC. From charcoal in shell midden level
30. Phase 3, with blue glass beads bronze and iron.

5 NZ-4816 2140t 70 255-145 BC. Charcoal and ash lens in
18-20. Phase 4, with glass beads, bronze and iron.

8 NZ-4815 2080+ 200 400 BC-80 AD. Hearth in level 12, phase *
Associated with glass bco~=. bronze and iron.

7 NZ-4811 2040: 70 170 BC-20 AD. Hearth in phase 5 conte*"
associated with bronze casting and iron. 3
| [ 9'7;!‘28—481“2 2042: 70 170 BC-20 AD. Concentration of "Mrcoal n‘:
eve , phase 4. Associa i : s
moulds for bronze casting. w3 With bronas. ken. g =

9 NZ-4813 1850% 85 35-230 AD. Concentration of charcoal in
14, phase 5. Associated with bronze, iron and glass beads el

10 NED-1 1760* 241 10-485 AD. Concentration of ;harcoal in €Y
13, phase 5. Associated with glass beads, bronze and iron

11 NED-2 1520% 235 240-640 AD. Hearth in level 38/39, phase *

evel

jeve!

NON DUA
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1 R-28098/2 1895% 83 15 BC-225 AD. From layer 12, phase 2.
2 R-2931/1 1540% 248 235-830 AD. From layer 13. Terminal phase 1.
3 R-2831/2 1300+ 238 570-800 AD. Phase 2.

NON KHAW WONG

1 P-2944 2210* 180 435-5 BC. Level 7, near base of deposit. With
iron.

2 P-2845 2070* 170 275 BC-45 AD. From level 7.

3 P-2943 1880* 180 195 BC-230 AD. Level 14. Related to upper
horizon at Don Klang.

NON NOK THA
(EP: early period, MP: middle period, LP: late period)
NON NOK THA: EARLY PERIOD

1 GaK—-1032 8100+ 250 BC. Layer 20, burial 89. Now believed to
come from a post-layer 20 pit. ;

2 GaK-1034 5370+ 320 4550-3795 BC Layer 21, burial 26. EP 3,
"probably intrusive from a considerably earlier event™ (Bayard).

3 FSU-340 4435* 65 3360-2995 BC. Below all occupation, thus pre

EP 1. Contaminated ?
4 FSU-345 3560t 65 2035-1855 BC. Burial 125, EP 1. Possibly

contaminated.
5  FSU-342 3055+ 65 1415-1250 .BC. Layer 8 EP 1. Possibly

contaminated.
W 8 GX-1612 2750% 130 1115-780 BC. Level 1 pit, EP 1.
7 1-5324 2595+ 95 840-750 BC. Bone collagen from burial 80, EP 3.
8 N-1327 2440% 125 795-385 BC. Burial 78, EP 2.
9 N-1328 2420+ 75 640-400 BC. Burial 88, EP 2.
10 GakK-958 2220t 110 410-185 BC. Layer 9 posthole, EP 2. ?
Redeposited.
11 N—-1325 2180+ 195 420-25 BC. Bone collagen, burial 14, EP 1.
12 Gak-859 1860* 140 20 BC-255 AD. Post-layer 21 pit, EP 2.
2 13 N-1382 1820+ 220 25 BC-425 AD. Bone apatite from burial 90, EP
14 Y-1851 3170+ 200 1700-1240 BC. Layer 20 burial 78 ? (disturbed
area), may belong to layer 17 or 18.
15 N-1326 1580+ 115 315-585 AD. Layer 8U, burial 52, EP 3.
18 N-1324 1010+ 85 880-1180 AD. Bone apatite from burial 8, EP 1.

NON NOK THA: MIDDLE PERIOD
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17 TF-851 4155% 200 3035-2535 BC. Burial 55, MP g3,

5 A .
with evidence for bronze casting. "’Oem,d
18 GaK-956 4120+ 90 2800-2615 BC. Layer 19, Mp 3, .
associated with a deposit of bronze nodules. Ll

19 GaK-1811 3885% 110 2310-1825 BC. Pit or burial 15, Mp 1-4

20 Y-2485 3000% 120 1545-1245 BC. Burial 85 MP 5, )

21 Gak—-1033 29890+ 110 1400-1095 BC. Layer 17 or 17-18, buria|
4 or 5, intercutting burial area so provenance poor. * Mp

22 GakK-1028 2830 100 1125-835 BC. Layer 17 or 17-18. Buria|
MP 4 or 5. Stratigraphic provenance unreliable. 4,

23 GakK-1031 2530 120 805-555 BC. MP 3, layer 18.

24 FSU-341 2470% 70 850-425 BC. MP 1, possibly contaminated,

25 GaK-1030 250 —-- modern. Layer 8, MP 3.

26 GaK-957 1720+ 80 210-430 AD. Layer 13, 18, 19. jpp 8
Provenance considered unreliable. ’

NON NOK THA: LATE PERIOD

27 GakK-98908 710* 90 1230-13856 AD. Layer 9, LP 2.

28 GX-1809 500 85 1330-1445 AD. Level VMl firepit, LP 3.

29 FSU-343 ——%* ——- modern. Layerd. LP 4.

30 GaK-1028 2560* 100 820-585 BC. LP 1, but charcoal thought to
be redeposited.

31 FSU-339 ——% ——— modern. Layer § firepit, LP 3.

32 GaK-1027 2480%* 80 790-415 BC. Layer 89 LP 2.

NON NONG CHIK

1 R—-2931/3 3580%* 95 21501770 BC. . Layer 7. Pottery correlates with
Non Nok Tha MP 8.
2 R-2809/9 2900% 120 1320-1010 BC. From burial post-level 3.

present. \
3 R-2809/4 2830+ 105 1126-835 BC. Layer 7. Bronze presen
Equivalent of Non Nok Tha MP 6. L

4 R-2931/4 2340% 76 620-385 BC. Upper layer 6. Bronze preset

Equivalent of Non Nok Tha MP 7.

lron

5 R-2931/6 2180% 270 440 BC-556 AD. Layer 3 or 4. lron pges::r:; .
6 R—2089/3 212000* 75 280-5 BC. Layer 5. Pre—iron. Equiv8
MP 8 at Non Nok Tha.
NON TAENG SAENG
8 galt

1 R-9145/1 1880%* 85 Layer 5 spit 8. Dates early layer in
working site. ‘
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Appendix 2: the people of Ban Na Di

AF’PENDIX TWO

THE HUMAN REMAINS FROM BAN NA DIt

CENSUS AND METRIC DATA

Philip Houghton and Warrachai Wiriyaromp

A. The Ban Na Di census

Burial M.P. Age Aged From Sex Sexed Stature Based
(yrs) from (nm) on
1 3 18 tooth development female tooth and
bone size
2 3 adul t skeletal dev. u/C
3 3 45-49 tooth wear u/C
4 2 00.0 FT bone & tooth dev.
5 2 01.50 skeletal dev.
T 2 —-00.70 fet. skeletal dev.
8 2 00.70 skeletal dev.
] 1C —00.70 tet. skeletal dev.
10 1C 50+ tooth wear u/Cc
" 1C 30-34 pubic symphysis male pelvis 1794 tibia
12 B 17 skeletal dev. female pelvis
13 1B 25-29 tooth wear male pelvis 1683 tibia
14 1B 03.00 tooth dev.
15 1B 01.20 tooth dev.
16 1C 25-29 tooth wear male pelvis 16986 tibia
17 1C 30-34 tooth dev. - male mandible 1740 femur
& long
bone size
18 1C 35-39 pubic swphysiﬁ female pelvis 1653 tibia
18A 1IC 00.00 FT skeletal dev.
19 18 05.00 tooth dev.
20 1C 03.00 tooth dev.
204 1C 00.00 FT skeletal dev. _
208 1C Adult skeletal dev. female pelws. 1643 f:-mr
21 1B Adul t skeletal dev. male l-b-.5|ZE 1771 tibia
2 1A 30-34 tooth wear male pelvis .
23 1B 30-34 tooth wear female cranium 1720 tibia
3; 1B 00.00 FT skeletal dev.
1B —00.70 fet. skeletal dev. .
27 1C 45-49 tooth wear female Pewfs L
28 1A 45-49 tooth wear female pelvis 1601 tibia
:g 1C  02.00 tooth dev.
N 1B ~00.50 fet. skeletal dev. male l.b. size 1784 tibia
32 1C Adult skeletal dev. le  polvia 784 bl
33 1C 20-24 tooth wear
1A 14 tooth dev.
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Ban Na Di
e of

lvis 1642 1
tooth d°.r female pelvis oo
0008 tooth we lvis 1807 .
34 1A 30-34 tooth wear - female pel = 1873 lg:n.
e :A 50+ pubic symphys male pe ia
36 18 30-34 tooth wear celvia sy -
5 18 25-29 tooth """; male
18 07.00 tooth wea 1801
38 1B 20-24 ﬂb'c aw.- female pelvis Ihl.
. 1A 50 and dentition .
40 o tooth dev. male l.b. size
6 ar
1 00. tooth we
1
1A 00.00 FT dental dev.
° 50 fet. skeletal dev.
0. . :
s :: -30.50 :00:: :: 1 l.b. size 1865 humery
45 00 » male i) .
ot Rl o ooth wear emale cranium
:? 1A 30-34 :ooth wear ¢ tooth size X
1C 30-34 tooth size 1520 humerys
- fumio teo i 1688 radius
tooth wear le pelvis ¢
L h wear i kel. size 1568 few
Ts1 u/C 20- th wear l.b. size 17
e zo_f: et.::letel dev. T’lele l.b. size T _
o ols 712
TS3 s skeletal dev. pelvis 1
b - i Adu‘l: skeletal dev. ':;ée
TS§  1C Mult skeletal dev. ol SR
ke :g mu skeletal dev. :mle pelvis
157 1C  45.49 tooth wear male pelvis 1568  radius
11'55; 1C. 25-29 too:htwfe;ev i g Svea
skeleta .
skeletal dev ,
TS10 1C adul: tooth wear u/C i o
12 1C 35~ C
:13 1C Adult skeletal dev. 3;0
4 1C Adult skeletal dev.' Ivia
=t bic s ysis male pe
Joi6: 18, 20-24 toots f L nd. size
emale ma
168 1B 20-24 tooth wear ive
L male L.b. s
- th wear .
TS17 1B 45-49 tooth we I i B aish
TS18 1A 30-34 tooth wear male - Libi®
TS20 1B Adult skeletal dev. U/C - 1798
TS21 1A 19 tooth & skel. dev. male pelvi
TS22 1A 07.00 skeletal dev. [
e

1. FT: full term 2,

5. dev.: development 6.
8. sym.: Symphysis g_

Abbreviationa P pone
U/C: uncertain 4. L.b.

fet.: fetus 3.

mand.: mandible 7.
den.: dentition.

————

skel.: ske“"‘:
10. T.: test squar

e
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B. Ban Na Di: the length of the human long bones

purial Age sex humerus radius ulna femur tibia fibula
i
4 00.0 F.T. 60 71 61 57 56
;7 -00.7 fet. 48 49 40 44 52 53 AT 48
g 00.7 75 gg 89 75 75 70
g -00.7 fet. 46 48 53 53 65 65 658 58 54
11 30-34 M. . 289 287 465 402 401 380
13 25-29 M. 233 416 414 356
14 03.0 128 a7 173 142
15 01.2 108 85 84 94 93 137 137 116
16 25-29 M. 297 381
17 30-34 M. 336 A73
18 35-39 F. 305 303 231 233 255 438 442 358 338 340
18A 00.0 F.T. 85 75 68
20 03.0 138 108
208 Adul t F. 242 261 448
21 Adult M. 389 391 378 378
23 30-34 F. 305 305 243 381 372
25 -00.7 fet. 80 50 57 71 g2 63
28 45-49 F. 229 413 340
20 02.0 28
30 -00.5 fet. 82
31 Adult M. 443 396 3886
32 20-24 M. 304 387
33 14 218 221 180 345 314 270
35 30-34 M. 432
38 30-34 F. 290 242 401 408 423 431 326 330
50+ F. 426
37 25-29 M. 293 205 262 259 283 417 350
38 07.0 _ 268 229
39 20-24 M. 327 322 290 AT3 AT3 417
40 50 F. 279 225 222 244 400 340 340
41  00.8 24
43  00.0 F.T. g2 62
48 30-34 F.
49 35-39 F. 280
TS.1 20-24 M. 237
TS.2 20-24 F. 418
TS.3 Adul t M. 280 :
TS.4 Adult F. 257 251
TS.5 Adul t M. 327
TS.8 Adul t v/C 301
TS.9 Adul t . 215 214
TS.10 Adult  U/C 357 354
75.12 35-39 M.
5-13 Adult U/C 237 380
-19 30-34 M.
1S.20 Adutt  u/C 238
Ts.21 19 M. 340 265 200 471 AT1 387 401
— S
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C. Ban Na Di: the tooth dimensions (mm)

Teeth are designated according to the FDI system

1. Mesio—-distal lengths, arch 1

Burial 11 12 13 14 15 16 17 18

1 08.2 07.1 07.9 06.5 06.3 10.4

12 07.5 08.0 06.7 06.8 10.6
16 08.2 06.4 07.7 07.3 09.4 08.8
18 07.3 05.9 06.6 06.4 09.8 07.7
22 06.4 10.6 07.8
23 08.3 08.8 07.6 06.9 06.3 10.0
27 06.0 07.4
28 06.9 06.8 10.5 09.7
32 08.2 07.8 08.1 07.2 07.4 10.5 09.8 09.2
33 08.3 08.7 08.0 07.2 07.3 09.9 08.6
35 08.7 07.9 07.2 07.0 10.8 09.3 09.1
37 : 07.5 10.0 09.6
39 07.8 11.2 11.2 11.2
46 08.6 08.0 06.7
A7 08.9 07.0 07.4 06.8 06.8 10.9 10.2 09.2
a8 05.9
TS.8A 08.8 08.7 07.9 07.5 07.1 10.0 09.5
TS.11A 07.1 06.1 10.9 09.4 08.7
TS.12 08.7 07.8 07.1 08.9 08.8 09.8
TS.19 08.2 08.8 08.0 06.7 10.5 09.6 09.0

2. Mesio-distal lengths, arch 2

Burial 21 22 23 24

1 08.5 07.0 08.2 07.1 06.2

1 a1 0 11.0 09.3 08.7
-8 06.8 10.2 08.6 09.0
:: gg.g gg.:) g?-s 07.5 07.5 11.2 10.4 09.2
18 -9 08.1 08.8 06.4 06.7 10.3 08.6 1
gg 08.3 08.9 07.5 07.2 og_4 10.0 08.7 o
32 09.2 07.3 07.1 ¢ g
. .1 07.

33 08.4 06.7 07,9 - 07+210.2 09.9 09.6
3  08.3

. 06.7 06.8 10.86 o 5
g; 07.9 08.5 07.8 06.9 og 3 09.86 og:g o8-
= 10.9 11.3 10.3
48  08.5 08.0 i 10-4

AT 08.2 07.8 08.2 o07.3 07.4 10.8 10.2
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. |

TS.8A 08.3 06.8

TS.11

MNNOO D

Or-rQ0C0CQ
T er

oOM~MM~®
s & s 8 3
I~ -

cooCOo
(-2 N -
~ M~ ~©
oo (=]

o D - o
L . LI

~h M@
co oo

g

TS.11A

TS.12

3. Buooo-—lingunl breadths, arch 1

08.5

15.19
TS.21

13 14 15 18 17 18

12

Burial 11

11.8 13.0
10.2

1"

1
08.3 10.8 09.7
08.8 11.1

6
2
08.5 10.0 11.2

7
0

10.4 11.2
10.0 1.7 12.3 12.1

10.0 11.5 11.2 10.2

09.9 09.7 11.3 11.3 11.4

09.8 09.8 11.1 11.8
TS.12 07.3 08.7 08.7 09.9 09.8 11.2

08.1 06.8 09.1 10.4 10.5 11.6 11.5 11.1
07.4 09.4 09.8 11.4 11.0 10.7

08.5

07.2 08.7 08.6 09.8 11.5 12.4 11.9 11.9
06.1

06.9 06.3 08.1 09.6 09.8 11.3 10.5

08.2
06.7 05.8 06.8

46
A7
48
TS.8A 07.5 06.8 08.4 10.4 10.3 10.8 12.1

32
33
35
37
39

TS.19 07.4 06.5 09.1

TS.11A

Bucco-lingual breadths, arch 2

4.

23 24 25 28 27 28

22

Burial 21

09.6 08.9 10.9 10.1 10.3

07.7 07.1 08.1 09.6 09.7 11.4 11.3 11.5

11
12
18

.5 11.4 12.3
.3 09.8

12
10

09.3

22

11.1 11.2
08.0 07.1 08.0 10.3 10.0 10.5 12.2 11.2

06.9 06.2 08.3

07.4 06.6 08.5 09.8 09.9 10.1 11.5
08.3

23
28
32

09.6 11.3 11.3 11.4
09.7 10.8 11.8

09.6
8

07.5 07.1 07.4 09.

33
35
37

10.7 12.5 13.2
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40
48
A7

-1

10.7 11.7 1.7

10.0
7S.8A 07.1 06.9 08.4 10.2 09.8 12.8 12.§

4
9 08.8 09.7 10.7 10.9 12.0
08.4

08.8 11.2 10.5 11.7
08.7 11.3 10.9

TS.11A

5.1
TS.12

10.0 11.9 11.3 10.8
1.1

0
[4

09.4 10
06.6 08.9 09

T5.19

38 37 38

34 35

Mesio—-distal lengths, arch 3
32 33

04.8 05.7 06.4 06.8 07.0 11.2 10.7 11.3

05.1 05.9
04.8 05.0 08
' 06

5.
05.5

12
13
18

Burial 31
1

TS5.21 07.4

5
1

10.
11.

nns
882~
o<Tr
oo~
-
© o

© el
= (-~

M N<s X
s ® 8 ¥

8858

1

2
4
[4

08.
0

18
22
23
28

11.2 10.0
AT 48

48

07.3 11.3 11.0 11.4
08.4 11.6 11.1

45

0
3

a4
- 742 -~
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Mesio-distal lengths, arch 4
42

38

39

42

AT

48
05.8
6.

Burial 41

TS.01
T5.02

32
37
40

TS.12
TS.18
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23 05.2 05.5 06.8 08.5 07.2 11.2
28 06.3 06.8
32 05.4 06.3 07.4 07.5 08.0 11.5 10.8 11.2
33 05.2 07.0 O7.1 07.2 11.2 11.5
35 05.2 05.9 06.9 06.7 06.6 11.4 10.4 11.9
38 05.1 05.9 06.3 08.8 06.7 10.5 10.7
37 068.9 06.8 10.4 10.2 10.3
39 11.3 11.8 13.0
40 11.4
42 05.1 08.7 07.5 07.9
A7 08.3 12.1 11.9 11.4
48
TS.1 08.5 08.9 08.5 06.4 10.8 10.5 10.3
TS.2 11.4 10.7
TS.11A
TS.12 05.0 08.2 07.0 11.1 10.3
75.18 06.0 07.1 11.1 11.1
7. Bucco-lingual breadths, arch 3
Burial 31 32 33 34 35 38 37 38
11 086.5 06.8 08.0 07.8 08.8 11.0 10.5 10.5
12 05.9 07.1 06.2 08.8 10.0 09.8 10.2
13 08.7
16 06.0 05.8 07.0 08.0 08.3 11.3 13.3 10.3
18 05.3 05.5 08.9 07.4 07.8 10.4 08.7
22 07.3 08.3 11.4 10.2 10.1
23 08.0 08.3 09.1 11.2 10.8 10.1
28 07.7 08.0 08.8 10.1
32 08.3 06.5 07.4 08.4 08.8 11.0 10.8 10.8
33 05.0 07.4 08.3 09.0 10.9 10.4
35 04.7 05.2 08.8 07.5 08.2 10.8 10.5 10.7
38 05.8 06.2 07.2 07.9 08.7 10.9 08.8 10.1
37 08.4 10.7 10.8 10.9
38 10.4
39 11.5 11.3 12.0
40 09.0 08.8 11.3 11.1 10.1
42 06.1 08.7 07.4 08.6 08.5 10.7
A7 09.3 11.7 11.6 11.0
48 08.8 11.5 10.8 10.8
75.01 05.3 07.2 07.9 07.9 10.8 09.7 09.4
TS.02 10.8
15.12 06.2 08.5 08.7
7S.186 10.9 09.3
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A4
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Appendix 2. the people of Ban Na Di

D. Ban Na Di: male mandibular data (mm)

Burial BIC BIG GB HRB RH SH M2H BL ANGLE

11 128 111 24.5 34 68 35 31 110 114
13 114 100 20 22 50 35 32 988 121
22 121 97 20 37 52 3r 33 108 125
37 135 113 23 30 57 34 28 102 121
38 130 108 25 38 69 35 32 108 114
TS1 125 97 23 33 53 30 20 99 122
TS8A 128 106 21 35 59 38 33 108 118
TS16 116 97 23 32 67 34 31 102 112

Ban Na Di: female mandibular data (mm)

Burial BIC BIG CB R8 RH SH M2H BL ANGE

18 119 100 18.5 32 44 29 25 968 130
23 124 95 22 35 66 30 29 100 125
28 124 100 21 35 55 35 32 112 121
36 115 92 22 28 52 31 27 988 126
40 115 94 22 33 56 30 27 102 117
7516 105 89 17 30 46 28 28 86 130

KEY FOR MANDIBLE TABLES

BIC = Bicondylar breadth
CB = Condylar breadth RB = minimum ramus breadth

RH = ramal height SH = symphyseal height
M2H = height of body of mandible between 18t and 2nd molars

BL = Mandibular length

BIG = Bigonial breadth
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