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province_id char 2 INANINIA

culture_type char 2 sWalsziandoyaiausisy
culture_id char 2 sWadoyaiausisy
culture_name varchar 255 "T;E]*lgl} 2y AIMUTITY

culture detail text mﬂamﬁﬂﬂ%yafmuﬁsm
culture ref varchar 255 81989

! 9 1 ° a .
31N 6.4 MINAAIgIUToyarIanyluMITwunIa e (video_type)

Foilad yiiadoya vinaveya ety

videotype_id char 3 FHANIANY YDA To

videotype name varchar 255 ﬁ?}awmwzjmaﬁma
M3197 6.5 minuaasgiudeyamsdanyTvaidlo (video)

Foilad yiiatoya vinadeya MeBuy

videotype_id char 3 sHaAMNIANYYeIIA To

video_id char 2 AR 10

video name varchar 255 %ﬂaaiﬂ

video_date varchar 50 AR

video_file varchar 50 INEADUND

video_place varchar 255 sdaaUa

video_tag varchar 255 IHAY 19:1%14!
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Object property rangs axioms court

o ooooooooooooo

Object property chain subproperty axioms count

Data propery axiams =

M 6.10 TsunsuTsiin (Protege) 18 umsadnguauioouInlad

TCH_Place |

-

(" Location ,Iﬂ—'-"‘a—f Region I=C'I—'5'-'E'—|,L Province |

— -

" TCH_Place_Type |
“ L

| Periad |

- -

MNA 6.1 uaasnarannaas9an ldsunsu s

e Classes, Object Properties li¢ Data Properties uanee'ld

4 9Y a dy ~ U % [ ~
ll*vxla owl YOIFIUANUIPINUNUDILUUAIUITANNIIAUTITU ANNINN 6.12 LL1AT 6.13
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Lrrml]l version="1.0"2-

<I!DOCTYPE owlzxml:Ontology [
<UIENTITY owl "http: /. w3, org/2002/07 fowls™ >
<IENTITY x=3d "http: //wmr.wi.org/2001 /ML 3chenag™ >
SIENTITY owlZxml "http: s /. w3, org /200612 fowlZ-Hml " >
SIVENTITY rdfszs "http:/ swmmr w3 org /200001 frdf-achemag™ >
<IENTITY ont "http: /fvww. co-ode.orgifontologies/ont. owl#™ =
<MENTITY rdf "http: /A uww.wid.org/l999/02/22-rdf -syntax-ns#™ >

1=

~ o a A v
MNN 6.12 MIMvUAUIE s (NameSpace) NAUVYUAIWNTYT OWL

S Individual: http: A swmmw. co-ode. okg/ontologies font, owl#TIPlacel

Clasgdssertion(ont:TTPlacel ont:TCH_Place Type)
Classhzsertion(ont: TIPlacel owl:Thing)

ObjectPropertyissertionfont: isTypelf ont:TTPlacel ont:PlaceZ7050109)

DataPropertydssertioniont:Name ont:TTPlacel "UMSJTUTITREDIR™)
DataPropertydssertion{ont: TTPlaceID ont:TTPlacel "1™)

1 o ° 9 ' o '
ﬂTW‘ﬁ 6.13 @]']@El']\iﬂ'ﬁﬂ']“l/ﬁn!ﬂm@uﬁﬁﬂiglﬂﬂﬂlﬂﬂllﬁa\uﬁﬂﬂ‘VIWQ'JﬁluﬁiillllVIEJ"U'ENLI,WaQIUT]mﬁﬂ']u

1NN 6.13 udaiIoduMsmruadeyalszmnusamaiusan

Y
MTausisyInedremy1 OWL veaunaslusaaoiu Taslifd1o5u1e aail

us3Tiafl 31801009
1 152 Individual GT}EI TTPlacel Iﬂﬂﬁﬁ%mﬂﬁﬂﬁjﬁ http://www.co-ode.org/
ontologies/ont.owl#TTPlacel
2 fvual TTPlacel deu ClassAssertion YDA TCH_Place Type
3 Arualid TTPlacel 15Ju ClassAssertion Vo4nad Thing
4 TTPlacel isTypeOf Place27080109

TTPlacel (Tusateray) Huiszinnues Usremnueed

=\

5 fnuanuauiia 1% TTPlacel %o (Name) 1iu “Tusimaniu”
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q/d' =
UITNAN J1Yasiayn

6 fvuanuauiia 1 TTPlacel H5%a (TTPlaceID) 1T “17

S/ Individual: http: //wng. co-ode. org/ontologies/sont. owl#Period0d

Claszshssertion(ont: Period04d owl:Thing)
Clazzhzzertioniont: Periodld ont:Period)

ObjectPropertyizsertion{ont:iszPeriod0f ont:Period04d ont:Place27030109)

DataPropertyhzsertion(ont: Pellane ont:Periodld "FIJJ?_IHWLJ%"J
DataPropertyissertion(ont: 0therName ont:Period0d "od, 12AT, ﬂWlﬁ”]
DataPropertylAssertion(ont:End ontiPeriod0d "15007)
DataPropertydssertion|ont: PeriodIl ont:Period0d 04™)
DataPropertyhssertion(ont: Start ont:Period0d "12007)

MW 6.14 Arpd1ImsmvuadoyagaaiouearasannIaus sy Insvesmivan)s

AN 6.14 LEAIRIDENINIMIUAToYagATIBYENAINTANTI

v vy o = a PR d”
’Jﬁlu‘ﬁﬁiullﬂﬂﬂ’lﬂﬂﬁsﬂ OWL vo3augani)s f)‘ﬁ‘iﬂflllﬂﬂﬁu

3 d' =
VIINAN J1gaClayn
.. & . A o v ad
1 15219 Individual ¥® Period04 1a YUAULKUIDYN hitp://www.co-ode.org/

ontologies/ont.owl#Period04

2 fMua’ly Periodod A ClassAssertion YUDIAA1E Thing
3 Mrua’ly Periodod BRI ClassAssertion UD3AQ1d TCH_Place Type
4 Period04 isPeriodOf Place27080109

o < @ !
Period04 (aijaan1f3) 1ugaaioue Usramyruedn

o waq Y . A I o =
5 MUUAAMANLIA 19 Period04 Lo (PeName) 1111 “arijsanijs”

o waq Y . ad A I =\
6 MUUAAMANLIA 11 Period04 UaodY (OtherName) 11 “vow, 113, aN1j3”
7 Mruaguauia 1 Periodod Tyadugagaais (End) 111y ©1800”
8 MruARUauLiA 1R Periodod 51d (PeriodID) 11y “04”

2 9 LY

9 Mruanaaialn Periodo4 JgaiFudugaais (Start) i “1200”

a
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S Individual: http: Afwmmr. co-ode. orgfontologiesfont. owl#location270000

ClazsiAszertion(ont: LocationZ70000 ont: Province)
ClazsiAszsertion(ont: Locationa270000 owl:Thing)

ObjectPropertydssertionjont:iszlocationlf ont:lLocationZ270000 ont:PlacezZ7050109)

DataPropertydssertionont: Lane ont:Locationz70000 ”:‘ﬁ:llﬁﬁ"]
DataPropertydssertionont: LocationIh ont:Location270000 "270000)

i vy
M 6.15 mamamsﬁmuﬂeﬁ'ay,aﬁmu‘ﬁmmaummmﬂﬂmmmumm%ammmmmazuﬁ’a

v L
MNA 6.15 HAAIAIDENMITNUATOYATDIUNAIVOIHAINTANNIN

Y
v A

Sausssulnedien 1y OWL veadaniaaszuii 3ue lanatl

vssiiaf Jwazioen
1 152019 Individual 51&)"6 Location270000 T@ﬂﬁﬁumﬂmé‘ﬁ' http://www.co-
ode.org/ ontologies/ont.owl#Location270000
2 MnualH Location270000 1)1 ClassAssertion Y84AA1E Province
3 Mnuali Location270000 1314 ClassAssertion Y83A@1d Thing
4 Location270000 isLocationOf Place27080109
Location270000 (ﬁﬁgllfs{']) Lﬂuﬁﬂ"luﬁ@g]{‘]‘llﬂﬂ ﬂﬁ?ﬁ?ﬂﬁu@\‘]ﬁ
5 Smuaaueutiale Location270000 §¥e (LName) 11y “aszuds
6 Muuanaauialf Location270000 Hi5¥a (LocationID) (i1 “270000”

S4 Indiwidual: http: //wmw. co-ode. org/ontologies/ont. owlgPlace 27050109

Classiszertion(ont: Place270580109 owl:Thing)

Classidssertion(ont: Placez7080109 ont:TCH_Place)
ObjectPropertydssertioniont:hasType ont:PlaceZ7050109 ont:TTPlacel)
ObjectPropertyidssertion(ont:haslocation ont:Place27080109 ont:Location270000)
ObjectPropertydssertion(ont:hasPeriod ont:Place2?080109 ont:Period0d)
DataPropertyidssertion({ont: PlaceID ont:FPlace=27080109 "27080109™)
DataPropertydssertioni{ont:Detail ont:Placez7080109 "USIETHIAKT)
DataPropertyidssertion(ont: Lonyg ont:Place27080109 "102.69371336™)
DataPropertyidssertionf{ont: Lat ont:Place2708010%9 ™13, 505827465™)
DataPropertyissertion(ont: Fane ont:PlaceZ7080109 "Uﬁﬂﬁﬂﬂwuﬂdﬁ")
DataPropertyhssertion(ont: dddress ont:Placez?0380109 "&.9AAE D.TIANE ﬂ.ﬁﬁzuﬁﬂ"j
DataPropertyhssertion(ont:Fegistration ont:Placez7080109 "}_l':l“l;J"'ltﬁUﬁxﬂﬂﬁﬂ”uﬂzlﬂuuﬁUﬂmﬂ’mu"]

M 6.16 Arpdemsimuadeyaundwsanmaiansssu Inevoasramuued
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2NN 6.16 HEAAIRIDENMI T IMUAT YU AINTANNITAUSTTU Ine

Y ~ A o A o &
38011 OWL vouUs1Emruedn Tﬂﬂllﬂ"l?)‘ﬁiﬂﬂ AN

IERRICY] FRRGEIGRL
1 U52M# Individual %0 Place27080109 Tﬂﬂﬁ@i%mﬂﬂﬂ@:“ﬁ http://www.co-ode.
org/ontologies/ont.owl#Place27080109
2 Myualy Place27080109 (1 ClassAssertion Yanaa Thing
3 Myualy Place27080109 (1 ClassAssertion Yanaa TCH_Place
4 Place27080109 hasType TTPlacel
Place27080109 (Us1emuuesn) dsznn Tusimaniu
5 Place27080109 hasLocation Location270000
Place27080109 (1518 M1in04N) AI0gH d3217)
6 Place27080109 hasPeriod Period04
Place27080109 (Us1ennviuean) Ngaaily aaisanijs
7 Mnuanuautia 1 Place27080109 5%a (PlaceID) 1111 “27080109”
8 Amuanuaufald Place27080109 fiedday (Detail) A “Usramiiu”
9 MU UARUAVUA W Place27080109 JiA109/1a0IAYA (Long)
I
11U “102.6971336”
10 MuanaauiaIR Place27080109 finoimazAga (Lat)
I
11 “13.80827465”
11 Mnuanuauiia1f Place27080109 4o (PName) 1ilu “Usramnuesd”
12 Muuanaaiald Place27080109 ifing (Address) 1ilu “a.Iangs 0.1nnge
v
2.a32UND”
13 MUUARUAVUA IR Place27080109 Iimsdszmeatiungiou Tusiaaniu

Y
(Registration) 1114 “864 13 1dUsemavunzidon Tuaaain”

6.5.2.4 msna ldsunsu
o Bld' 9 o tﬂ' d’
iguanuinldesnuuniaun Tdsunsuonaainauuumui
] A 1 a S 3 @ 9 Y
Google Map H1UN19ATRVIEBUMDTIHA Tumswau TUsunsunaaswa lagls PHP tazly

RDF API Tumsaaaenugiunug owl uazld Google APT Tunisldaruunui Google Map
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Tagms Google API (http://code.google.com/apis/maps/signup.html) Hudesaaneibou

o lF U Google ABU LAAIRININN 6.17

) | have read and agree with the terms and conditions (printable version)
My web site URL: htp://

Tip: Signing up a key for hito:#vourdemain com is usually the best practice, as it will work for all subdomains and directories. See this FAQ for more
information

Generate AP Key

MW 6.17 Mmyaaneidiou 19974 Google AP

A o

Y A a dy A J o A g
mauWmmmgaauiﬂaﬂmwummgmmmﬂﬂmqmuﬁsmmﬂu

LX)

a Y < 4 o A @ ] ] F) =i
N1 owl (owl) VYAV UT AT ILUTAIAININD 6.18 ﬁnﬂ@l'JﬂﬂNilgWU’J"ILﬂu"U@iJ“ﬁﬂ

y 1 1 QU g‘/ 4 1
yanana luerwerneg luwhle duiu 39desls RDF API egelunisuaainania HTML

HAAIAININD 6.19

<?xml version="1.0" ?=>
<IDOCTYPE rdf:RDF (View Source for full doctype...)=
- <rdf:RDF xmins="http://www.owl-ontologies.com/tchp.owl#" xml:base="http://www.owl-ontologies.com/tchp.owl"

xmins:owl2xml="http:/ /www.w3.0org/2006/12/owl2-xml#" xmins:ont="http:/ /www.co-ode.org/ontologies/ont.owl#"
xmins:xsd="http://www.w3.org/2001/XMLSchema#" xmins:rdfs="http:/ /www.w3.0rg/2000/01/rdf-schema#"
xmins:rdf="http:/ /www.w3.0rg/1999 /02 /22-rdf-syntax-ns#" xmins:owl="http:/ /www.w3.0rg/2002/07 fowl#">
<owl:Ontology rdf:about="" />

—_ <!__

-
<l-- http://www.co-ode.org/ontologies/ont.owl$hasLlocation -- =

- <owl:ObjectProperty rdf:about="http://www.co-ode.org/ontologies/ont.owl#haslLocation">

<zrdf:type rdf:resource="http:/ /www.w3.0rg/2002/07 /owl#InverseFunctionalProperty" />

<rdfs:label xml:lang="th">@aagjii</rdfs:label>

<rdfs:range rdf:resource="http:/ /www.co-ode.org/ontologies/ont.owl#Location" />

<owl:inverseOf rdf:resource="http:f /www.co-ode.org/ontologies/ont.owl#isLocationOf" />
</owl:ObjectProperty =
<l-- http://www.co-ode.org/ontologies/ont.owlféhasPeriod --

- <owl:ObjectProperty rdf:about="http://www.co-ode.org/ontologies/ont.owl#hasPeriod">
<rdfs:range rdf:resource="http:/ /www.co-ode.org/ontologies/ont.owl#Period" />
<owl:inverseOf rdf:resource="http://www.co-ode.org/ontologies/ont.owl#isPeriodOf" />

</owl:ObjectProperty =

<!-- http://www.co-ode.org oWl pe

<owl:ObjectProperty rdf:about="http://www.co-ode.org/ontologies/ont.owl#hasType">
<rdfs:range rdf:resource="http:/ /www.co-ode.org/ontologies/ont.owl#TCH_Place_Type" />

</owl:ObjectProperty =

ontologies/ont.owlfhasType --

k4 1
= a2

! a 1 o {3 <3
M 618 gruanuiooulnladiFenunvewurasusannmatmusssuiiune owl  uaasuudy

VI1NEDS
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21D | ?TypeName | ?PlacelD ?PlaceName ?Latitude | ?Longitude 2img 2detail
Literal
Literal: | Literal: uwas Literal: Literal: ¥nTres (inlasz |Literal Literal: images/TCH i T
1 Tummaam 24010101 | arwnsding) 1367369056 |101.0666461 |foutput - -
/24010101 jpg
Wz |liERL o oo ::ﬁkﬂ;ﬁ:ﬁu} e Disil unbound Literal: mvmsmadsinzauFidam
1 Tunmeam 20010101 ST 1336049652 |100.9849865 -
Literal: | Literal: una Literal: - Literal Literal: 2 B
T [— 20010102 Literal: Taaiueu 1336763932 | 100936763 unbound Literal: aTusa mwaasmifinds=anlusa
Literal: | Literal: uwa+ Literal: [ R F—— Literal Literal: unbound Literal: alusn ssmiifiumilsamitansalunn Tns 2 i smsmuseesim e
1 Tunmmam 20010103 & 1336346737 |100.9876045 sl
Literal: | Literal: wias Literal: - Literal Literal: " G o oo
1 Tummen 20010104 Literal: fnawania 13.35869724 |100.983938 unbound Literal: wesnmssilan o sz 20 a4a Tuarmewdadn q
Literal: | Literal: wwas Literal: T Literal Literal: " " o
1 [ 20010401 Literal: Faanals 1329449397 |100.9371283 unbound Literal: aluma awdasnssuthin
Literal: | Literal uwa Literal: Literal: #audandgysss | Literal Literal: . o ] - - P 5o
1 — 20010402 | (Fommrana) 1328553248 |100.9365958 unbound Literal: wazalunn dnsesrmmuami Janss(faadimina sdnfivsanud oguund)
;\tera\: %Lf_ﬁ;;ﬂw %;&1 Literal: ihunauata I{ﬁ;% 7135 I{I(ﬁrgggmﬂ unbound Literal: wmusfusnuitounss wazsto Tiunssann wiannaaunss

d‘ Y a A dy A ' v Y
MW 6.19 IuANuIeoU N TadimiuNveraINs AN Inuss1 1aeld RDF API

Tumsed19 marker AumUisDULHLR Google Map azdow)asdoyald
' Y o A 1 < S ¥
g lugilunuven 1y xml uaaslAaainIni 6.20 uag 6.21 uazudaIHAMUADUT TS 19

Tag1 U1 aAd marker UULHUN Google Map LAAIAININT 6.22 LAY 6.23

S/ ADD TO XML DOCUMENT NODE

eche "<marker ';

eche "TypelIl=""' . parseTo¥ML{stID) . '™ ':
echo "ITypelName=""' . &tName . '™ ';:
eche "PlaceIl="' . SpID . '™ ';
echo '"Placelame=""' . &pHame . '™ ';
eche '"Lat=""' . &plat . '™ ';

echo "Long="" . $plong . """ ';

echo 'Detail="" .%pDetail . '™ 'd
echo '"Img="" . Sfplmage . '™ ';

eche '/>';

S/ End EML file

echo "</markers>';

M 6.20 Taauaaamsn/asunlasdoyaldeglugives xml
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- «markers>

zmarker TypelD="1" TypeName="uxaslusieudnu" PlacelD="24010101" PlaceName="1a
Tdss (Ialdassissunsins )" Lat="13.67369056" Long="101.0666461"
Img="images/TCH/output/24010101.jpg" Adr="m.wiulasy a.ulavy 3.a=1Bams1"
Detail="gluan ws=yuslass" Reg="s1HAiaayuunsuamni 71 aauil 3 asiuid 5 unsau
2497" /=

zmarker TypelD="1" TypeName="umaslusiauanu" PlacelD="20010101" PlaceName="Aa
Fndanayduann(@ninnuaniadnundniiasayd)” Lat="13.36049652"
Long="100.9849865" Img="" Adr="a.uwiladsay a.dav 3.daysd" Detail="amisdiaiauia
HayBuaaua" Reg="s18A3 iunsuay 118 aauids 1 un 17 suiau 2544 /=

zmarker TypelD="1" TypeName="ukaslusieuanu" PlacelD="20010102" PlaceName="1a
guau” Lat="12.36163932" Long="100.986768" Img="" Adr="a.usnlaasa a.ulaJg 3.
giay3" Detail="gTuan smwaasaminivnulszgaluan” Reg="s1#A 9 njunsan 119 aau
FuEe 15U 26 suau 2545" /=

zmarker TypelD="1" TypeName="urkaslusiauanu" PlaceID="20010103" PlaceName="ia
Tuaidunsisy” Lat="13.36246737" Long="100.9876045" Img="" Adr="a.uslaasau a.
diae 3.¥ay3" Detail="gludn arssminitnulssgiinevgTuan 1S 2 %d NNUSaHNSS
wWusum sesudl”’ Reg="staifiavnjuuneiay 119 aauirs 1 i 26 furAu 2545" /=

=marker TypelD="1" TypeName="ukaslusiauanu" PlacelD="20010104" PlaceName="ia
diuena” Lat="13.35869724" Long="100.983938" Img="" Adr="a.uwudadsau a.ulaa 3.
Hayd" Detail="wszyusguea 1 Uszuna 20 296 Tuanaisudadn 4" Reg="fa L lds=nmadu
nwadouiusewdau” />

Ml 6.21 Toyauraswsanniaiausssulunm xmil denasiwarmuiuusiwes

' Suphan Buni [T G0 e Seeaaag : &1 Jalas: (Talasmmmm -
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Ratchaburi  Samut ~Phumi Koul
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w wanamim s | TARUER
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WIS e : 5 g AW o n -
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gﬂn_c.o GEIUL
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e
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Matonal F

POWERED BY o v

(e

Sihanoukvil m“m -
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1. Analyzing on Stone Sample from Ta Phraya1

Rock sample from Ta Phraya is a very fine-grained, very compacted feldspathic arenite
with laminated structure.

The grains are sub-rounded to angular, and constituted, in order of abundance, of
feldspar (both K-feldspar and plagioclase), quartz (mono and polycrystalline) in almost equal
proportion, and minor rock fragments, mostly low grade metamorphic rock (phyllite) and basic
volcanic rock with microlithic texture. Some argillite fragments are also present, mostly as
pseudomatrix, together with clay minerals (chlorite).

Cement is scarce and is mostly constituted of secondary calcite. Accessory minerals are
epidotic, zircon and abundant opaque minerals, probably hematite and iron-titanium oxides.

Micas are also abundant, and mostly weathered to iron oxides.

Figure 1A Sample TP collected at Ta Phraya seen at the petrographic microscope, 5X. Crossed nicols (left)

and parallel nicols (right).

" The sample collected by LARP and sent to analyze at Metropolitan Museum of Art conducted by
Frederico Caro, Department of Scientific Research at MET, in the framework of the collaboration with

APSARA.
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The sample is different as for composition and texture to the sample from Preah Vihear,
which is instead a quartz arenite typical of the Gres Superieurs formation of Upper Jurassic-
Lower Cretaceous (known in Thailand as Sao Khua and Preah Vihear Formations).

Sample TP is more similar to the finer lithotype belonging to the Terrain Rouge
Formation (Lower-Middle Jurassic) which can be correlated with the Phu Kradung Formation of
Thailand. The similarities regard the texture and composition of grains, as well as the presence of
phyllite and volcanic rock fragments with microlithic texture. The sample might be also very
lower level of the Gres Superieurs, at the passage to the Terrain Rouge Formation.

However, according to the data recently published by Uchida et al. (Uchida et al. 2009),
the sample TPB could be compatible as for chemistry and petrography to the sandstone from the
Khok Kruat Formation. Because of the great variability of the data published by Uchida, and
because of the lack in information about the localization of the quarry or outcrop samples, this

hypothesis cannot be confirmed or excluded.
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Figure 2A Chemical classification of the samples TP and Preah Vihear (PV) according to Herron (1988),
compared to rock formations of Cambodia and Thailand. Sample TP is compatible with Terrain
Rouge Formation (the field also includes all the samples from the quarries sampled by APSARA
and MET in January 2009), and plots in the field of the Sublitharenite. Note that the data of Khok
Kruat Formation published by Uchida are very dispersed and vary from Sublitharenite to Quartz

Arenite.
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Table 1A Petrographic and textural composition of PV and TP samples compared to the average values of

Terrain Rouge and Gres Superieus (Data from APSRA-MET Project).

(0] F L Lm Ly Ls+C | Mean  Median  Sorting Matrix
Description (%) (%) (%) (%) (%) (%) (mm) (mm) (phi) (%)
PV Preah Viehar | 93.47 327 327 2500 3750 37.50 0.30 0.31 0.74 3.29
TPB Ta Phraya | 45.04 5038 4.58 | 33.33 50.00 16.67 0.11 0.10 0.57 3.16
Terrain Rouge* 51.41 43.03 555| 2792 4699 25.10 0.13 0.13 0.57 2.85
Gres Superieurs* | 89.21 922 1.57| 3887 2446 11.67 0.19 0.20 0.57 3.39

Remark: * Average values

20

18

18 |

14 |

12

o o

A

Lh

Figure 3A Classification of samples TP and PV according to Ca and Mg content and compared to Formations

from northern Cambodia. Note that Uchida data are much dispersed. Sample TP plots in the Terrain

Rouge field.
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2. The Stone Analyzing on the Sample from Banteay Chhmar’ (the summary from the
original article)

Three stone samples (BC1, BC2 and BC5) from Banteay Chhmar have been analyzed
at MET and reported herewith. Sample BC5 from Banteay Chhmar temple is a feldspathic arenite
according to the Gazzi-Dickinson classification (Fig. 1A and 4A). The framework of this
sandstone is composed of fine (mean grain size = 0.19 mm), moderately well sorted, sub-angular
to rounded grains (Fig. 1A). Grains are well-packed and frequently show pressure-solution
phenomena and plastic deformation, the latter mostly affecting rock fragments and micas. The
sandstone is cemented by a combination of chlorite and, subordinately, calcite. Calcite is also
replacing other minerals, mostly feldspar grains.

Detritus grains are mostly composed of quartz, feldspar and rock fragments in a ratio of
Q42F50L8 (Fig. 4A). The lithic fraction reflects mostly a metamorphic source, and comprises
phyllite, microcrystalline quartz, elongated quartzite, argillite, siltstone, and volcano clasts with
microlithic texture. Micas (mostly muscovite) and detritus chlorite are minor constituents. The
heavy mineral fraction comprises mostly epidotic, but also zircon, rutile, titanite, apatite,
hematite, magnetite and limonite have been found. Pseudomatrix formed by the compaction of
less resistant grains, such as argillite rock fragments, is present between detrital grains. According
to its petrographic and textural characters, the sample shows affinities with lithotypes belonging
to the Terrain Rouge Formation of Lower-Middle Jurassic age (See Fig. 4A for a comparison
with other samples belonging to Terrain Rouge Formation).

Rock sample BC1 and BC2 are fine grained (mean grain size = 0.18-0.20 mm),
moderately well sorted quartz arenite (Fig. 2A and 3A). This sandstone has a light yellowish or
pinkish-gray color and a compact, crisp surface appearance. Microscopically, they can be
described as fine, moderately well sorted, quartz-rich sandstone. The two samples have slightly
different composition. The framework grains of sample BC1 are mostly composed of sub-
rounded to angular, mono- and microcrystalline quartz showing overgrowth, and cemented by

abundant kaolinite (cement =27.4%) (Fig. 2A). Accessory minerals are altered alkali feldspar and

: Sample has been sent by GHF Banteay Chhmar Conservation Project to MET and analysis
conducted by Frederico Caro, 2010. I express my thanks to Dr Olivier Cunin, member of GHF Banteay Chhmar

who communicated this article with a return an analyzing the sample from Tapraya from myself.
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muscovite flakes. If chert grains are excluded, the rock fragments are poorly represented by small,
elongated grains of phyllite and by volcanic rock fragments with aphanitic texture. The heavy
mineral fraction is almost absent. Diffuse clusters of hematite grains are responsible for the

yellowish coloration of this stone.

Figure 4A Sample BC5 collected at Banteay Chhmar temple seen at the petrographic microscope, 5X. Parallel

nicol (left) and crossed nicol (right).

Figure 5A Sample BC1 seen at the petrographic microscope, 5X. Parallel nicol (left) and crossed nicol (right).

Sample BC2 is characterized by a higher feldspar and rock fragments content
(F*=10.2%, L*=5.5%) and by a lower content of secondary kaolinite (cement=12.8%). The lithic
fraction comprises volcanic rock fragments with aphanitic texture and elongated phyllite. Quartz

is present mostly as undulose mono- and polycrystalline quartz, as well as by chart fragments. As
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for sample BC1, clusters of hematite grains are diffuse and responsible for the yellow to pinkish
coloration of the stone. The variation in the amount of iron oxides creates bands of different color,
varying from reddish brown to white (see Fig. 3A). Accessory minerals are rare, and include
epidote and zircon grains.

Although the two samples have some differences, mostly in the relative abundance of
feldspars and rock fragments (see Table 1A), they both are consistent with sandstone belonging to

the Gres Superieures Formation of Upper Jurassic-Cretaceous age (see Fig. 4A).

Figure 6A Sample BC2 seen at the petrographic microscope, 5X. Parallel nicol (left) and crossed nicol (right).

Note the band without iron oxides at the top of the left figure.

F ! QUARTZOSE

80 i
; 2in Rouge

Formation

FELDSPATHIC LITHOFELDPATHIC LITHIC

| T | T | |
F* o 20 40 60 80 L

FELDSPATOLITHIC

Figure 7A Petrographic composition of the studied samples compared to the compositional fields of Terrain

Rouge and Gres Superieures sandstone. Q*:quartz; F*:feldspars; L*: rock fragments.
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3. Result on Stone Analyzing from the Tapraya and Banteay Chhmar Samples

- Rock sample from Ta Phraya is a very fine-grained, very compacted feldspathic
arenite with laminated structure. The grains are sub-rounded to angular, and constituted, in order
of abundance, of feldspar (both K-feldspar and plagioclase), quartz (mono and polycrystalline) in
almost equal proportion, and minor rock fragments, mostly low grade metamorphic rock
(phyllite) and basic volcanic rock with microlithic texture. Some argillite fragments are also
present, mostly as pseudomatrix, together with clay minerals (chlorite). Sample TP is more
belonging to the Terrain Rouge Formation (Lower-Middle Jurassic) The sample might be also
very lower level of the Gres Superieurs, at the passage to the Terrain Rouge Formation.

- Samples from Banteay Chhmar are the feldspathic arenite. The framework of this
sandstone is composed of fine, moderately well sorted, sub-angular to rounded grains . Grains are
well-packed and frequently show pressure-solution phenomena and plastic deformation, the latter
mostly affecting rock fragments and micas. The sandstone is cemented by a combination of
chlorite and, subordinately, calcite. Calcite is also replacing other minerals, mostly feldspar
grains. The lithic fraction reflects mostly a metamorphic source, and comprises phyllite,
microcrystalline quartz, elongated quartzite, argillite, siltstone, and volcano clasts with microlithic
texture. Micas (mostly muscovite) and detritus chlorite are minor constituents. The heavy mineral
fraction comprises mostly epidotic, but also zircon, rutile, titanite, apatite, hematite, magnetite
and limonite have been found. Pseudomatrix formed by the compaction of less resistant grains,
such as argillite rock fragments, is present between detrital grains. According to its petrographic
and textural characters, the sample shows affinities with lithotypes belonging to the Terrain
Rouge Formation of Lower-Middle Jurassic age.

So, they are classified into the same type of sandstone. Only the archaeological
research might be the best approach to conclude the Banteay Chhmar stones were provenance

from Tapraya quarry.
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3 C5V to Shape

Thiz tool will convert a comma—delimited text file into a shapefile. The
file must contain column titles as the first row, and each row must

appear on a new line.

Tnput File:  D¥Froject¥GMS¥thaidataZécentralichainat. (g7

Field Delimiter: |
Data Type

@ Paintz

) Lines

) Palveons
Conwerzion Options
PalyeonLine 10
Part I

X Field ®
Y Field: W
Z Field: {optional)

M Field: (optianal}

-

Cipen File..

(for Lines/Polvgans Only)

(for Limes/Palvgons Onld

[7] Add Coordinates to Shapefile ttributes?
[¥] Garvert All Other Fields inta Shapefile Attributes

[¥] Add to Map?

{progress will be shown here)

J

[ Gonvert Gilose

~ ] . A o Y| I
M 2a 115un5898UBI MapWindow GIS 1viimsuilasuily CSV 13lu ESRI Shapefile

@

319N 20 TeFeaaNn WuNTuNn Tuuily csv
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'dateTimeFormat': 'iso8601',
'wikiURL'": "http://code.google.com/p/maptimeline/",
'wikiSection': "Timeline example",
'events' : [

{id': 11",

'start' : '1767-01-01 00:00Z!,
'end' : '1782-04-06 00:00Z',
"lon' : 104.2059109,
lat' : 14.71596921,
'title' : IAVIUYINITIN,
'description' : 'QI‘Uﬁﬂ L%aﬁ",
link" : ",

'image' : "

s
{id' 1,

'start' : '1767-01-01 00:00Z',
'end' : '1782-04-06 00:00Z',
"lon' : 104.0552469,

"lat' : 15.32217503,

J 1w Aa a
'title' : ' TUAIN 303gNT lernas,

.. a dy 9 = I d 1A dy 9 = Aa =
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R

{d":'11',

'start' : '1767-01-01 00:00Z',

‘end' : '1782-04-06 00:00Z',

'lon' : 103.6497068,



lat' : 16.05625158,
title' : IaTlaNTEaIUTY!,
‘description’ : 'nowse lnsdadies fanagyse aszFoiaa luauniunse,
link' : ",

'image' : "
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A o ' R g
Tuaseitldmimsudasldegzivesuiluend1s KML (Keyhole Markup Language) iy
o A oA v & 4 ] {
utludeyananildluTilsunsy Google Earth ua liiisaminiuTilsunsudus dawnsoanioz 14
9 '
nasitlamaruny mdalunsulasdeyauaaslunsovulidarduarwnazsivazidoa

A ~ Y 1 dy I A 9 A
Joulaylumsmlasaaslumsied en Tasludedstnilumsidondoyanina1sg cast iia

1 Y N
prov MM rayong IBIABNT0YaTeyaNIMNAvYEITInIAsza09N TUAIT 19N IARZ TUBDN

U

ogr2ogr -f KML -s_srs epsg:4326 -t_srs epsg:4326 rayong.kml PG:"host=localhost

user=postgres dbname=thaidata" -sql "select * from east where prov="rayong’ "
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