CHAPTER IV

RESULT | : STRATIGRAPHY AND SEDIMENTOLOGY

The stratigraphy and sedimentology analyses from the excavation have been
preliminary observed and labeled according to major visible unconformities that

separate apparently continuous episodes of accumulation. Subsequently, soil sampling

C %\ of the shelter. The excavated

pit was in a medium ope ar ithiug: flool a flat area that is approximately 10
meters across and extended -4 mele -j-‘:‘ e base of the cliff to the dripline, and

interspersed with large boulders; it and.talus (Figure 4.1). The 1.5

4 meters trial trenchifcs
x4 m 15

3y

.‘rA‘

9 Shelter

- Excavated area

Figure 4.1 Plan of excavated area 1 showing excavation squares.
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evidence from this area was

ayerswertically intersected by numerous

, |

process and cultural pro 'ess, discontinuity of the deposit Was observed in some parts.
. o o/ . . .
The remain of hﬁnguq Wam ?l@qlﬂﬂjce includes a lot of
ins, potsherd, she

¢

stone tools, animeMemams, Ifish-and burial.

RN IUNMIANERY. ...

split of 10 cm.depth. In practice, it was difficult to locate precisely the boundary of
stratigraphy units at this site. The combination of natural leaching and the great amount
of disturbance from occupation, burial activity and geological process was recorded
effectively in much microstratigraphy. However, it was generally possible to identify the

boundaries of the main stratigraphic units within discussion next section.
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Figure 4.3 Excavation of Afea f rst ﬁ(cav i

ahl.

| (left) and profile on west

wall after finish e avat{— Inght),?,?é

.L < 0 el s e
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4.1.2 Area exc‘@%tion = ———i.!.}
(T = i
i 3

This area was ex“o&vated on the talus slope depos#t?l between areal and area 2
of the rockshelter, | ﬁb i( inter ith large boulders of
limestone rock Eﬁuﬁ %ﬂﬁ Wﬁﬁjﬂi 2 x 6 meters trial
trenchlng’éxciaﬁatlon was un ert ken igure 4.4). &

ifiiangnasy
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Stratigraphy of excavation- 2 2 omplexity similar to area 1. It is
composed of many relati : e natural process and
cultural process (Figu : ‘deposit was inter-beded of
natural process (limestopé rock proce From the excavation, the

remains of human activities wage also found. Archaeological evidence include a lot of

sone o, sl b &m e\ 217173
AQDWQ'} AR THHURIINY ALY o

cm. depth r more. In some layers there were almost of rock falls and were then
excavated in splits of 20 cm. depth. Like area |, it was difficult to locate precisely the
boundary of stratigraphy units especially where the mixing of natural process and
cultural process occurred. The combination of natural leaching and the great amount of

disturbance from occupation, geological process was observed by using
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microstratigraphy records .However, it was more clearly possible to identify the

boundaries of the main stratigraphic units than area 1.

] mﬁtﬂmﬁi‘ Angaae

Locations of area 2 and area 3

o

Close up of stone tools discovered from upper rock fall

South wall profile after finish excavated

©

West wall profile after finish excavated that rock fall appear clearly

m
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4.1.3 Area Excavation 3

The excavation of area 3 was carried out on the foot slope of the
rockshelter, and was interspersed with a small amount of limestone rock falls, covered

by talus deposit. The 2 x 9 meters trial trenching excavation was undertaken (Figure

4.6).
> [ NwQ1
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Figure 4.6 Pm of pit area 3 showing €
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Stratigraph‘u of excavation was .pomplicated gst like area 1 w area 2, and is
composeﬂo‘wgﬁ]r aa@ﬂWiHMtﬁ’f@eWBﬂ@rﬁ}mcess and
cultural précess. From the excavation, the remains of human activities were found.
Archaeological evidence includes a lot of stone tools, animal remains, potsherd, shell

similar to area 1 and area 2.

In practice, it was obvious to locate precisely the boundary of stratigraphy units
more than area 1 and 2, especially the deposit of stone tools layer discontinuity in the

deposit with the upper layer, leaving a gap in the site's chronology.
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Figure 4.7 Excava rea 3

layers were discovered, about
50 cm. from the surface (view
to the south)

C. Trench after finish
excavated (view to north)
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4.2 Stratigraphical and Sedimentary Layers Analyses

In order to evaluate the proper stratigraphical and sedimentological relationships
among materials discovered from across the site, some means had to be devised to
compensate for the varying thickness and inclination of geologic strata from different
points the overhang and on the foot slope. Strata were usually analysed in the field

describe natural layer from each area in the first step. The next was to correlate the

4.2.1 Analysis of

The focus 1 4 soil samples from each

AANNY
AN

layer of the west profile. PhySical sedi ﬁb \ ’\\ were analysed on both field

observed and basic pro 3 rg i
Gl

By drawing orl re&Gi-6! i |

al analysis, chemical analysis, field
observation of site stratigraphy; = '5& om each layer, the depositional
history can be summa i;,'---"'-""'-'"-f- DUSIHIUI Al ayei “‘ ‘ 0 natural layers (Figures

4.8 and 4.9). || T

i¥

ﬂﬂﬂ’l‘l’lﬂﬂﬁﬂﬂ’]ﬂi
ammﬂimumfmmaa
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Tham Lod Excavation AREA 1 West Profile
Dept

(cm.Dt.) Soil Sample Analysis Stratigrapic layers
. TOVRIA dak brown, OMZ 71 Unconsoiidated topsoi thickness varies average aboul 5om

62.57% sand, 15.76 sit, 21.67 clay, pH 8 . (10YR 373 dark broem, organc matter 2.7, pH 8 moderately alkaline,
il /4 Gark ‘ K
OYR 3/4 Gark yollowish orown, OM.1.64 Sandy clay ! rkad wing i N »
67.48% sand, 19.71 %silt, 12.81% clay, pH &
mcludes oth the disiurbed, powdery earth resufting from recent actwities.

10YR 3/3 derk yslicwish brown, OM. 0.92 Unconsoldated soil, thickness varies average acout 20 30 cm.

‘ lowish brown,orpanic matter 0.7 0.9, pH 8

. sendy clzy loam) In the lower part of this fayer found

. Numercus artifacts, mix of fiake, animal bones,

52.47% sond, 24 69% sk, 12.84% clay, pH 8
10YR 3/3 dark yallowish brown, OM.0.71
$5.35% sand, 19.8% sit, 14 85% duy nH 8

Caicreae recovered from this unit.

10YR 373 dark yelosish brown, OM. 0. 8 varies average about 20 30 cm.

ma%sanmom.mmmy e (10 memm 0s.
1 ; y alka : )Numerous artifacts, mix of flake,
\

10YR 3/3 dark yeliowish crown, OM. .59

er of limesione rock fragments.

‘brown. organic matter 0.2 0.5,
loam).Numercus artifacts, mix of flake,

10YR 373 dark yetiowish trown, OM. 0.19
34.56% sand, 31.73% silt. 33.71% clay, 9

geological process by which a ayer of calcreate.

e e o

pH B mederztely alkaline, sandy loam) Litfle of artifacts.
A100 1” thick layer of grave! bed. comprised of sub-round to

25.79% sand, 26%9! 47.49% clay, pH 8

AR aeNIn

dendyapmdmtdgaologﬁlpmess llmayneablelodmmmum

k| SA98% sand. 31.73% sitg — sbme artifacts from the lower unil such

AU nypaensfs———

Figure 4.8 Soil sample analysis of Area 1 from west profile
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Layer 1 is the sterile layer, deposited in the bottom of pit area. It is
characterized in term of soil properties by lateritic soil 10YR4/6 dark yellowish brown, pH

6, low of organic matter 0.1%. Nonee of archaeological remains was found.

Layer 2 is the layer of gravel deposition that varies 100 — 150 cm. in
thickness. It is represented by granule — pebble — cobble particles grain size grading

upwards into 2 sequences, mostly well sorted and sub rounded to rounded that

indicating their deposited once fro tream passing through the rockshelter.

Nonee of archaeological remai

Layer 3 re cnis” 'Yu dary with layer 2. This layer
varies from 10 -20 cm. in thi 2ss i iblche m of soil properties by 10 YR

4/3 dark yellowish brown, o i ther 0324 '. n 3, sandy loam. This layer is

composed of a few archaeologic a ment of animal bones.

Layer 4 is tfi eﬁ% ou | ] that varies 10 — 15 cm. in

thickness. It is characterized o"‘.mu e oluble deposition, very hard in

texture and shows reworked flake 2 ;:{, | . in its textures.

s

-
'

v"-—” V .‘.\ ‘ |

Layer 5% {2 °kness. It is characterized
f |'|‘

by homogenous sedimry deposited near layer 3 w ‘f' average 10YR 4/3 dark

yellowish brown ﬁ ﬂ% (ﬁ‘ ({ﬂ 81 jafj i}oam. Numerous of
archaeological r@ m Is*both core and flake,
animal remalrwnd shell md ﬁ oﬁ W '51 ?% Hﬂﬁf ﬁ[ﬁnon

Layer 6 is formed by geological process and represented by thick layer

of limestone rock fall varying from 20 — 100 cm. in thickness. Granule to boulder sizes of
limestone were found with inclination of the deposit and mixed of rock fall and

archaeological remains.

Layer 7 is a thin layer of calcrete deposited similar to layer 4.
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Layer 8 is the thin to medium layer which varies 20 — 50 cm. in thickness
It is characterized by homogenous sedimentary deposited near layer 3 and 5 with
average 10YR 4/3 dark yellowish brown, organic matter 0.2 — 0.5, pH 8, sandy loam.
Numerous of archaeological remains were investigated in this layer such as stone tools
(core and flake), animal remains and shells. The significance of this layer is the
occurrence of two human skeletons in different burial characters. Burial 1 is an

“extended burial” that deposited overlying burial 2 which is a “flexed burial”.

Layer 9 is the oil property and shape contact

from layer 8. It is characterizex Uncons ida@ries 20 — 30 cm. in thickness,

10YR 4/3 yellowish brown(

%clay in sandy clay loam. emains \ potsherds and beads were

recognized. Stone tool

amount.

Layer 10 is ‘ aries 2 —5 cm. in thickness. It
is characterized by 10YR 3/3 brawn, | ganic matter 2.7 %, pH8, sandy clay
loam. 7l

4.1.2 Analysis -vi "

The excavafiommarea 2 was dbAducted on talus slope deposit. The

ciation of straﬂﬂ.l TR IL] 1 e a b A

the deposition in thIS pit area was @omplicated ky, mixing of natural and cultural
procese| ARGV sk o ool . rree i
samplings were chosen to collect soil samples from each layer of the west profile. Block
S20W10 SEQ3 : this block is the upper part of talus slope deposit. 10 soil samples were
analysed and described (Figure 4.10). Block S21W10 SEQ3 : this block is in the middle
area of talus slope deposit 10 soil samples were analysed and described (Figure 4.11).
Block S21W10 NEQ1: this block is the lower part of talus slope deposit. 10 soil samples

were analysed and described (Figure 4.12).



THAM LOD EXCAVATION AREA2 S21W10 SEQ3

Soil Sample Analysis Stratigrapic Layers
it I Top Soil: 5-10 cms.10YR3/3 dark brown, pH 8, organic matter 3,
30.02%sand, 20.7%silt, 51.27%clay \

Clay laom, slightty sticky and plastic, moderately compaction,

N\ 10VR 3/2 very Gark trown, phiB, OM. 2.54
) 9.69%sand, 21.75%si1, 68.36%loy || common pores, many of roots, smooth - wavy boundary to next layer.
10YR 372 very cark greyish ofown, pH3.5, OM.012 | Amfacts potsherd, beads
33.63%sard, Z2.76%sit, 43.59%clay — —

| | Layer2:20 - 100 cms. 5YR3/4 gark reddish drown (wet), pH 8,
10VR 3/2 dark greyish brown, pHE.5. OM. UG | |

26 66%sand, 23.76%sill, 47.56%cloy . organic matter 0.8 2.5, High clay size particle .clay, High sticky
low compaction, many pores, moderalely roots,

¥ layer. Artifacts : potsherds, animal

10V 3/4 drk yesiomdeh biown: pHEL tals.coil. (buried soil flood ; rework?)

3 va@ﬂy dark grey brow, pH 8.5, a lot of

{0 small size). Clearly indicate that

25.65%sand, 21.75%silt. 52.4%clay

YOVR 34 derk yesowieh b O R ts layer. Mixing of artifacts (stone

34.7%sand, 18.8%sR, 46.5% g with rock fall.

10YR 3/4 dark peliowdsh brown, ¢
32 7%sand, 20.08%s3in, 44

10YR 372 dark yelowdsh brown, pHB, ot
34.43%sacd, 19.87%sil, 45.7%clay y 300 cms. 10YR3/4 dark yellowish brown (wet), pH 8,

5

ooth boundary to next layer.

ecially slone lools and animai

10YR 3/2 dark yeliowish onua OM, 0.52
34.57%sand, 16.85%sil, A&JB"?y

fl Y INUDI! AL AL e

orown, pHd, OM. 0.09
g wm“ = ?gamc matter 0.1, clay moderately shcky
750 28.67%sand, 15.85%silt, S127%cley

Non-artifacts

Figure 4.10 Soil sample analysis of Area 2 S21W10 SEQ3
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THAMLOD EXCAVATION AREA2 S21W10 NEQ1
Dept(cm.Dt.) Soil Sample Analysis Stratigraphic Layers
. Top Soil: 5-10 cms. 10YR2/2 dark brown, pH 8, organic matter 3,
— 350 @ [@0R 22wy darc oo pHEOMIST s aom, slightly sticky and plastic. moderately compaction,
. =] 3202%sand. 19.7%sR, 26,26 Clay
.. . common pores, many of roots, smooth - wavy boundary to next layer.
- "I0YR 33 uark brown oHBOM.2 62
0 | 27 75%sand 9.88%sn, 58 63 Glay Artifacts: potsherd, beads
®
— 400 | 10YR 373 vory ctark SroonpH8.0M.2.04 2:20- 100 cms. 10YR3/3 dark brown (wet), pH 8,
k— . i Ci"" er 2-2.8, High clay size particle ,clay, High sticky
q.wm 373 clark brown m% paction, many pores, moderately roots,
163%sand, zr&% layer. Artifacts : potsherds, animal
_450 E— *@W(leﬂm ; rework?)
aye! 10YR3/3 dark brown (wet), pH 8,
. clay, moderately sticky and plastic
e 500 . smocth boundary to next layer.

ostly dark grey brow, pH 8.5, a lot of
e to small size). Clearly indicate that
v alus deposits layer. Mixing of artifacts (stone
ins, polsherd) with rock fll. In the lower part, showing
between natural process (rock fall) and cultural
artifacts such as stone lools, animal bones)

dark yellowish brown (wet), pH 8,

q.m;:ﬂ:aiely sticky and plastic,
high compaction, . smooth boundary to next layer.

ﬂ’ Nurne@of artifacts were found especially stone tools and animai

"";'Wl"ﬂﬂﬁ ‘N&ﬂﬂ‘i,

- whasaseid

dark brown lateritic motiles in peds. {lateritic soil).

Non-artifacts

Figure 4.11 Soil sample analysis of Area 2 S21W10 NEQ1
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THAMLOD EXCAVATION

Dept (cm.Dt)

400 —

32,04 % sand, 17.94 % St 48.26 % Chy, pHS

700

—

750

o A WARRTI 6

AREA 2 S20W10 SEQ3

Soil Sampling Analysis

Strahgaphic Layer
@ 10VR272 Viory dark brown, OM. 3.57

5-10 cms. 10YR3/3 dark brown, pH 7, organic matter 2-3,

@ 10VR3/2 thark brown, OM, 2.43 | Clay laom, slightly sticky and plastic,moderalely compaction,

30.04 % sand, 17 92 % SR, 50.26 % Chay, pH 8

| common pores, many of roots, smooth - wavy boundary
@10YR3IAB wark twown, OM. 1.2 1
28.04 % sand, 12 .94 ¥ Sin, 58.26 % Clay,

4 dark reddish brown (wet), pH 7-8,

- wh clay size particle ,clay,
\ cky and-plastic, compaction, many pores,

@ 10YRI/A dark brown, OM 0

28.04 % sand, 1:?

oo o e boundary to next layer. Artifact:

main, metals, coil.

Jark yellowish brown (wet),
er 0.4 0.5, clay, moderately

@ 10VRY/3 dark ormwn,
3457 % sand, 16.85 % SR,

@ 10YRIA dark

3057 % sang

rown, O 0S8
5 % Si, 48.46 % Clay. pH8

e
@ "0YRIA dark Lrown, OM. 034

66 % s 23 7 8 g2gp % iy, rin | 760 Slgile, 10YRA/B diark yellowish brown (wet),

ﬂUH%WHW?WﬁQWTWWM

h compaclion, common pores, many
medlum 10YR3/3 dark brown lateritic ¥aéttles in ped

etk ek ) | B B

Figure 4.12 Soil sample analysis of Area 2 S20W10 SEQ3
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By drawing on result of the physical analysis, chemical analysis, field
observation of site stratigraphy, and material remains from each layer, the depositional

history can be categorised into 7 natural layers (Figure 4.13)

South Profile

Figure 4.13 Stratigraphic layers deposited of Area2 .

Figure on the bottom show west profile.
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Layer 1 is the sterile layers, deposited in the bottom of pit area. Its
character is similar to layer 1 of area 1 in terms of soil properties by lateritic soil 10 YR
4/6 dark yellowish brown, low of organic matter 0.1 %, high compaction. Nonee of

archaeological remain.

Layer 2 represents the shape contact boundary from layer 1. It is a thin

layers and varies from 10 -20 cm. in thickness and characterized in term of soil

bones.

NN

cal proc \o represented by thick layer

A

limestone were found wi ne depos 5 deposited between layer 4 and

Layer 3 is for [

of limestone rock fall varies fi en ess. Granule to boulder sizes of

layer 5 in Block S21W10 21 and-o ‘;;\A \ Oy dark grayish brown, pH 8.5

high alkaline condition and C estone rock fall mixed of rock fall and

archaeological remains.

Layer 4-4s/simil ar in | Shysical properties adrlear layer 2 and 5. Its
— -~

characteristic of soil prdp wish brown, pH 8 - 8.5, clay
It r'!

loam. Limestone rock faf nd archaeological remains as “stone tools, animal remains

g InenInens
BEE 1o )6 1 oV 10T

S20W10 SEQS. It is characterized by homogenous sedimentary deposited near layer 2
and 4 with average 10YR 3/3 dark brown, organic matter 0.4 — 0.6, pH 8, clay.

Numerous of archaeological remain were investigated in this layer as stone tools (core

and flake) ,animal remains and shells.
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Layer 6 is the layer that difference in soil property and shape contact
from layer 5. It varies 10 — 50 cm. in thickness and is characterized by 10YR 3/3 dark
brown, increasing of organic matter 0.8 — 2.8 %, pH 8, increasing of %clay in clay, high
sticky and plastic, low compaction, many pores and moderately roots. Archaeological
remains such as potsherds and beads were recognized. Flake and animal remains were

also found but decreasing in amount.

The exc >.0n fi pe deposit that a little bit
incline to gentle of stra n i fre Wo' plings was chosen. Soil
samples from each layer _. > for sedimentary analysis:
Block S20W9 SWQ3 : this Blogk 1 Coninue fom larea 2 that 8 soil samples were

analysed and described (Fi " “Biow WI0 SEQ3 . 8 soil samples were
i,

FE s
-

By drawiiio /Sisi chemical analysis, field
|!
observation of site stratigraphy, and material’ remains fro :r" layer, the depositional

history can be summarize |V|d|ng depositional layers into 5 natural layers (Figure

19 ﬂﬂﬁl’l“flﬁlﬂﬁﬂ%l']ﬂi
o Regldda: IR UBITBHINY e

1in area 2 It is characterized in term of soil properties by lateritic soil 10 YR 4/6 dark
yellowish brown, low of organic matter 0.1 %, high compaction. Nonee of archaeological

remain was found.

Layer 2 is layer that varies 200 — 250 cm. in thickness. It is similar

character with layer 2, 4 and 5 in area 2 which is characterized by 10YR3/4 dark
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stone tools and animal remains were found. The significance of this layer is thick of

gravel assemblage deposited that most of them are stone tools.

THAM LOD EXCAVATION AREA 3 S20wW9 SwQ3
Dept (cm.Dt.)
200 S0 Semping Anatysis | Svatgphiclayes

~ | @10YR 33 dark brown, OM.1.7 S - 450 cm.t. 10YR3/3 dark brown, pH 7, organic matter 1-1.7,

34.55%sand, 21,82%s#, 43.63%.pH7
Clay laom, slightly sticky and plastic, moderately compaction,

common peres, many of rools, smooth - wavy boundary to next

.1m:ummum,ouzoz )

Tso © .|  286%sand, 1e87Rs, S85%HT : potsherd, beads, metals.

ﬁﬁo&m reddish brown (wet), pH & -7, organic

iah clay size particle .clay, High sticky and plastic,
moderately roots, smooth boundary o
animal bones fragment, beads, melals.

.1mmmmouasr .

24 71%sand, 19.81%sit, ﬁW ‘

o

. IL L /_w__,,..fg?"‘ n _
e muTATansweans
750 Q AR IR e

many medium 10YR3/3 cark brown lateritic mottles in peds. (lateritic soil).
Non-artifacts

22 \#y

3

Figure 4.14 Soil sample analysis of area 3 S20W9 SWQ3
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THAMLOD EXCAVATION AREA3 S19W9 NWQ1

Dept (cm.Dt.)

450

Soil Sampling Analysis Stratigraphic layers

|.1°YR 272 very dark brown, OM.2.06 $-450 cm.dt. Top soil 10YR 3/3 dark brown, pH7,
46.55%sand, 23.76%sill, 29.69%clay, pH7

(- organic malter 2, Clay lzom, slightly sticky and plastic
soo o 10YR 373 dark reddish brown, OM.1. ‘, ralely compaction. Common pores, many of roots,

boundary to next layer. Artifacts : potsherds

!. 10YR 3/4 dark brown, OM.0.34 )
o 22 78%sand, 17.84%silt, 57 ’J‘;’r

?- )

-7-.00 \n. 10YR 34 dark ug .~o.za

20.68%sand, 1865%31! 5813% pHE

— f AUSININTNNIDI.

YR
10 dark yellowish brown, OMON‘- organic matier 0.2 , clay, moderalgly sticky and plastic,

AR TANT I N BBy
800| | s

i

Figure 4.15 Soil sample analysis of area 3 S19W9 NWQ1
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e g diiy )

L= A

Figure 4.16 Stratigraphic layers deposited of Area3
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Layer 3 is the layers that mixing with ayer 2. The physical property is
similar to layer 2 but it is characterized by a numerous of fragment of animal bones was

found in this layer.

Layer 4 is the layer that difference in soil property and shape contact

from layer 3. It is characterized by unconsolidated soil, varies 10 — 50 cm. in thickness,

animal remains were also foupaBLItccreasing in t ' ount. This layer is similar to
layer 6 in area 2. 'y \

Layer 5 isfthe i6p o aye ds ? s varies 5 10 cm. in thickness.

. _. %l\ \\\ poundary.

Fl

It is characterized by 10 YRS/

4.3 Dating Analysis

(%7 Y]

The dati ' of'e "'i"; s from the excavated area
A ) s

was done by radiocarbon dating (Accelerator Mass Spectrometric (AMS.) from Beta

¢

Analytic, Inc.) Uﬂﬂﬁﬁ%@ﬂi ntﬂr@rﬂ ating from Research

Institute of Materials and Resources, gineering and Resource Science.,

:\kita Ummﬁrﬁﬁ?rﬁ)wﬂrﬁWﬁﬁ ﬁﬁ (Table 4.2)

see detail
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Table 4.1 Radiocarbon (AMS) determination from Tham Lod rockshelter (Shoocongdej and other

2002).
Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age (*)
Beta - 168223 12100 +/- 60 BE -25.0* 0/00 12100 +/- 60* BP
SAMPLE : MHSTLAR1-402 2N
ANALYSIS : Radiometric-Standard deliverys(Bulkic : #Eediment)

MATERIAL : organic sediment, dept-186:6#

Beta - 168224 3640 ./= 5107 o 13640 +/- 80* BP
SAMPLE : MHSTLAR1-710 , / -,

ANALYSIS : Radiometric-Standardidelivery (1 D :
MATERIAL : organic sediment, dept b

Beta-17227 16750+/-70 BP
SAMPLE: MHSTLAR1-1526
ANALYSIS: Radiometric-Standard delive!

Material/Pretreatment: (organic_s:

Beta-17226

¥
21860+/- 160 BP -5.0 0/00 22190+/-160 BP

SAMPLE: MHSTLAR1-15

e e B UBANYNTNYN ‘i

Material/Pretreatment: (SHll): acid etch: 420 — 430 cm dt.

=
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Table 4.2 Thermoluminescence (TL dating) determination from Tham Lod rockshelter.

Sample U Th K %W Annual dose Paleo dose Age
(West profile) (ppm.) (ppm.) (%) (mGylyr) (Gy) (BP.)
TL 4 6.424 19.478 4.733  2.36 2.37 25.08 10,582 + 49

Area 3: Quartz dated from 530 — 540 cm.

TL S 11.824 2584 17.64 2,933 £ 83

Area 3: Calcite dated

TL6 3.4 15.18 14,055 47

Area 3: Quartz date

TL7 2.783 98 864 o (3 10.32 13,422 £ 541

Area 1 : Calcreate dated

TL10 0.837 957 J0.525 ',-r' 12.24 32,380 + 292
Area 1: Calcreate dated fro n ;’, WE
= f

-
-
A

.

From tablB 4.1 and 4.2, of AV ﬂ) L datings suggested that

human in the past were gogeupied in this gockshelter approximately during Late

masocens o nefBkepdeblodd. Y] 21 Y19 WE 1719
U
o e W
44 conalpiifofigyet 71 J T A 1AV & E
q
According to the analysis from each block excavated, the correlation in
each layer was carried out based on preliminary stratigraphic observed during field

work, sedimentary analysis from each layers, archaeological remains and dating

analysis. These correlative units lump together a series of arbitrary layers from different
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block squares that are judged to be stratigraphically contemporaneous, based on their

relative vertical positions within a geologic stratum (Figure 4.17).
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Figure 4.17 Stratigraphic correlatiVe layers of Tkam Lod Rockshﬂtégr. IIExcavation
—Q'ﬂqmmﬂm ¥ =

The classification of the stratigraphic sequences is made on the basis of
physical analysis, chemical analysis, field observations of site stratigraphy and
correlation layers. Suggestions of absolute dating for each unit are based on the series

of AMS and TL dates (Table 4.3).




Table 4.3 Stratigraphic sequences at Tham Lod excavation.

&4

Stratigraphic Layer Deposition Dating Site Environment

Unit Areal Area2 Area3 Process

D 5 Natural + Cultural Habitation
L
&
O C Habitation
(@]
-
O
T ¢ Flooding
4

B Habitation

B3 Calcrete
wl
]
O B1 Rock fall
&)
|_
2]
Y oB Habitation
0.
E B2 Calcrete
!
[ stream

A 1 ¢ - . rNaturaI 'Y Groundwater

91 -
C
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According to table 4.3, the stratigraphic sequence can be grouped and
described into 3 series of geological timescale (Table 4.3 and Figure 4.18):

1. Older than Late Pleistocene Period: It comprises Unit A from layer 1 of

area 1, 2 and 3 and Unit A1 from only layer 2 of area 1.
2. Late Pleistocene Period: I ‘ prises Unit B from layer 3,5,8 of area 1,

layer 4,5 of area2 and layer 3 of are Jnit B from layer 6 of area 1 and layer
3,4 of area 2. Unit B2 extendsf nly laye 'ﬁmt B3 occurs from only layer

7 of area 1. : _,

3. Holo Vlayer 9 of area1, layer 6 of

area 2 and layer 4 of ar: ea 1. Unit D extends from

layer 10 of area1, layer 7 o
4.5 Stratigraphic Sequen

The stratigraphic nits from 3 series of

L% Y )
geologic timescales a 1 3 deseribed from oldest to the

youngest in detail as follo Il

45.1 ondﬂhu&gemn 3 w E]f] ﬂ ‘j
QRUNAAIR WA REIA Eh ccson

area, benegth a depth of about 3 — 5 m. from surface. The unit is characterized by a
10YR4/6 dark yellowish brown color, pH 6.5 to 7, organic matter 0.1 to 0.3 , clay,
moderately sticky and plastic, high compaction, common pores, many medium 10YR3/3
dark brown lateritic mottles in peds which formed a lateritic soil. Nonee of

archaeological remain was found in this layer (Figure 4.19).
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Unit A1: stratigraphic unit A1 appears only in area 1 and is characterized
by the deposit directly overlying unit A which shows granule — pebble — cobble particles
grain size grading upwards, mostly well sorted and sub rounded to rounded (Figure
4.20). It can be assumed that during this time, the area has once had an old stream
passing though the rock shelter. From dating of calcrete layer which deposited overlying
this unit by TL technigue, the age ranges approximately 32,380 + 292 BP, suggested

that this unit is older than other units.

s
Figure 4.19 Deposition of Latertic so

L)

-

"

AREA 1
West Profiile

Figure 4.20 Gravels deposited in unit A1 from area 1
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4.5.2 Late Pleistocene Period

Unit B2 appears in only area 1, overlying Unit A and A1. Based on the
characteristic and sedimentary analysis, it was clear that this unit was a product of some
geological processes by which a layer of calcrete found extensively on excavation floor.
This layer thickness varies in average about 10 cm. Especially, calcrete is probably

reworked and disturbed some artifa the lower unit such as animal bones

fragments. Calcrete layer was suggested the age of deposition

approximately 32,380 + 292

Unit B re/ 3 Upper o \ A1. The unit is mainly

characterized by a 10YR8/#4 R ‘i ‘8 organic matter 0.3 to 0.6 ,
;ompaction, common pores, shape
ignificance of this unit is the
occurrence of high densi ,"J S laye Prehistoric human in Late

Pleistocene. Numerous of archaeo !;,-  re gfe found including stone tools,

BRié unit B is approximately

varied 2 - 2.50 m. in thic&ss, co g of'Aaumerous arcr&ological remains as stone
tools, animal remains, sellfapd human skeletons. The sedimentary analysis of soil

sample from the ﬂ) uu’}m 8 ﬂ@%ﬂﬂﬂﬁsmon of this unit due

to the extension ofq'!he same charactesistic of soil fr the upper todower of this unit.
Howeverq "W r})a baff;} ?gﬁ“pu% q ’a Vc] glﬂr@ﬁd within this
unit. In theqlower part, a little of stone tools and animal remains was found but was
increased in amount of archeological remains through the middle part. Stone tools and
animal remains including organic sediment and shell were dated by AMS and given the
age approximately ranging from 16,000 to 22,000 BP. In the top of level, the important

evidence was 2 burial of human skeletons (the upper burial was an “extended burial”
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dated approximately 12,000 BP and the lower was an “flexed dated” approximately

13,000 BP) (Figure 4.22).

In Area 2, this stratigraphic unit B is approximately varied from 2
to 4.5 m. in thickness, consisting of numerous archaeological remains similar to area 1
such as stone tools, animal remains and shell. The stratrigraphic description

represented the complexity and mixed of sedimentary deposited made which difficult to

yck fall deposited and cultural remains

separate especially in the mixing part

deposited.

In

ap approximately varied from 2
\\ S y

to 2.5 m. in thickness, consi lcal remains same as area 1
and 2 such as stone € '_ 8l 7 ISTunit is clearly visible in
stratigraphic field des i ‘sedimentanys analysisi\It shows shape contact
boundaries between the | UpE “units and'a little effected from limestone rock
fall. The significance of this gni " A ick gravels assemblage (Figure
4.23 and 4.27). The analysis igj@ssem ted that it was poorly sorted of
gravel particle size (pebble to b densiz ' een as percussion evidence based
on numerous of complete « .— i S '_r assemblage, gentle

orientation of gravel depb: ere characterized. This

evidence may be lndlca
(cultural process ﬁli jﬁ rce of country rock,
especially Ilmest@ﬂ in F?[zjrﬁ E! ﬁlﬁ iiu ey were formed by
fluvial process, particle size should mo ﬁd of complete
stone tooa ﬁﬂﬁ:ﬂnﬂ ‘5 ﬂﬁj ﬁﬁmﬁ ol should be

nearly rounded to sub rounded. On the other hand, most of the edges of the complete

d that this assemblage was processed by human in the past

stone tools still shows moderately shape and little weathered. It is suggested that this
assemblage was in situ deposited by human in the past which occupied this area for

stone tools production.
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Three samples of the sediment were dated by TL dating that one sample
among those was picked up from the middle layer which contains a lot of animal bones
fragment. The age was suggested approximately 14,000 years BP. Two samples taken
from the upper part of layer in the contact boundaries between unit B and unit C, were

dated and given approximately 9,980 years BP and 10,500 years BP.

Unit B1 appears in area 1 and 2 which is characterized by a thick layer

varying from 20 to 100 cm. in thickn ising weathered angular blocks ranging

in size from gravel to boulder appeared incline orientation. It
was totally devoid any organic » ) @uct of geological process by
' : of the rockshelter (Figure
4.24). The limestone rock 2a1€e : e iddle part. of unit B and may be able to
: | period. The sedimentary analysis
from block S21W10 SEQ 56 il B1 : unit B. Unit B is characterized
by a lot of size of limestone fe | cle ulde size), highly weathered of
| from cultural deposited which
mostly yellowish brown to brg .:_*_e_ higk | ine condition (pH 8 — 8.5), low of
orgavnic matter. The result fro X ,app / | iffraction (Figure 4.25) shows the
composition of calcit 8 i T - formation process was

)
or ‘ cupation layer and rock

fall depositional layer. N - e of dating was undertaken in w
overlying unit B \Ej i z;lg{ S and overlain by
calcrete layer wh%ﬂ % ﬂ wﬂ 9111 ted that rock fall was
deposited sometimes between 13,00
TSR TN Y

From the evidence of characteristic of roof fall and talus deposit, it is

mainly effected by lead

B1. However, this unit is

suggested that earthquake hazards or neo-tectonic may the main process making rock
fall. According to Charusiri and other (1998) Thailand has long been recognized as
situated in the low seismicity region and there were not very much earthquake damaged
events in her past history, there are more than 4,000 small to moderate quakes detected

in Thailand and nearby since the installment of the worldwide seismograph network in
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1902. Figure 4.26 represented the high density of earthquake in the study area since
1983 to 2000 indicating that, in the past during late Pleistocene epoch may have
intensive of earthquake event seemed to occur in the area. If they were occurred high

quakes, earthquake hazards may affect for limestone rock fall and talus deposit.

Unit B3 appears only in area 1 which overlying unit B1. The
characteristic and sedimentary analysis were revealed that unit B3 was a product of
some geological processes by a layeh #rcfyte similar to unit B2. Thickness varies

from about 10 -20 cm. The texture of calcréf ){Agked and disturbed some artifacts

: —— p—— .
from the lower unit such.@swaiifial behes fiagments, stone tools and limestone

by Tl datifig ZrTJ"given the age approximately

7N

fragments. Calcrete layer was,

years 13,000 BP.

Figure 4.21 Stratigraphic unit B, B1, B2 and B3 from Area 1
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Figure 4.23 Stratigraphic unit B of area 3 and stone tools assamblage
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Figure 4.25 X-ray powder diffraction of soil sample from Unit B1.

(mostly composed of calcite and quartz)
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4.5.3 Holocene Period

Unit C1 rests directly on the upper of unit B. This unit is mainly appeared
in area 2 and 3, characterized mostly by 10YR3/3 brown to dark brown color, pH 7 ,
organic matter 1 to 3 ,very high clay particle size, sticky and plastic, low compaction,
moderately to high pores, shape contact boundary with unit B. The material deposited in

this stratigraphic unit was different from unit B on which a few of stone tools and animal

, V/}ical remains were also found such as

T———
aphic unit"@4; based on field observation

remains was found. Moreover, new ar

potsherd, beads.

The signifi
of site stratigraphy is th er from soil forming in unit
B. The straight line shap d unconformably between
stratigraphic unit B and The sedimentary analysis of this
unit confirms that the physi v d, ! it B due to rapid increasing
of clay particle size, very hi _ ter. / alysis from x-ray powder diffraction
between soil deposited in unit SC ndica “that Soil deposited in unit B is mainly
composed of calcite and quartz re-4.29 soil deposited in unit C is mainly
represented by ' 70_5{' e) (Figure 4.30). The
archaeological remain’ o/ combination of several
artifacts from several peribds such as potsherds, beédsmakes, fragment of animal
bones, iron toolstr smallffire artifacts etc.@Fhe characteristic of all artifacts was

du%am&mﬁiweﬂg@;d by small fragment,

sub — rounded to rounded shape, morderately to highly weathered @apd animal bones

charaﬁ}irw;} SloNbedesyadons bl | &Y £

From several evidence, it is suggested that severe flooding may have

observed as sma

played an important role sometimes during this period. The flooding was the main
process making unconformable layer between unit B and unit C and reworked or mixed
archaeological remains. This made a problem for the classification of cultural layers due

to lack of keys artifacts for interpreting the difference between Early Holocene and
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Middle Holocene layers. Stratigraphic unit C1 is represented the mixing of cultural

occupation varying from Early Holocene to Middle Holocene.

The dating by TL from the top and lower part of this unit which is the
contact boundary between unit C and unit D in area 3, was given the age of the

deposition occurred after approximately 9,980 years BP until 2,933 years BP.

unit B. Unconsolidated so - Kness. It is characterized by
10YR 4/3 yellowish brow 0.9 %, pH 8, increase of %
clay that sandy clay loam. d including potsherds and
beads. Stone tools and reasing in amount.
dhliad

The new arcl g%ﬁ MRS, INC I «

can be determined the age by using-rela

otsherd beads or iron tools
om artifacts that most of them
came from late Holocene artifagts. <8y suggested a gab between late
Pleistocene to late o‘_-.‘-:_-_--._.-- _ ce from-e&rly Holocene and middle

Holocene.

ﬁﬁﬁ ﬁ ti ses unconsolidated
topsoil with thlckr@ Vﬁfﬂ?l ﬁ%ﬁqﬂﬁm to brown, organic
matter 2.7- 3 H 8 moderately alkaffn s disturbed
from reoeﬂ ﬁ mn%kg iﬁﬂﬁﬂﬁ and beads

have been d|scovered mixing with recent materials.
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L_\‘ Classification of Stone tools
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Figure 4.30 X-ray powder diffraction of soil sample from Unit C1 of area 3.

(mostly composed of quartz and montmorillonite)




	Chapter IV Result I: Stratigraphy and Sedimentology
	4.1 The Result from Excavation
	4.2 Stratigraphy and Sedimentary Layers Analysis
	4.3 Dating Analysis
	4.4 Correlation of Layers
	4.5 Stratigraphic Units Sequence


