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Abstract

The gravel and sand beds exposed extensively in the Khorat Plateau were previously
considered as the “High Terrace Gravels” of Quaternary age. The composition of gravels suggests
that the provenance of these gravels is from the Western Highlands. These beds contain numerous
petrified wood fragments ranging in size from a few centimeters to longer than 4 meters. The
sedimentary sequences of the Khorat Basin or Khorat Plateau consist of sandstones, shales and
conglomerates of the “Red bed” facies ranging in age from the Late Triassic to Late cretaceous or
Early Tertiary. The gravel and sand beds bearing the petrified woods overlie the Phu Thok, Maha
Sarakham, Khok Kruat, Phu Phan, Sao Khua, Phra Wihan, Phu Kradung, Phu Phan, Sao Khua, Phra
Wihan, Phu Kradung, Nam Phong and Huai Hin Lat Formations respectively in descending orders.
The study area course the Suranaree University of Technology campus and the adjacent vicinity. It
covers area of about 50 square kilometers and belongs to the Muang District, Nakhon Ratchasima
Province Five sedimentary units can be distinguished in the study area. They overlu the Khok Kruat
Formation of the Khorat Group unconfonnably. The sedimentary sequances consist of from bottom to
top : Unit I Red silty mudstone faces, Unit II white silty mudstone facies, Unit III Conglomerate and
sansatcne facies, Unit IV Red sandstone and conglomerate facies and Unit V Reworked clays, sands
and gravels. The Unit I and II can be correlated with, based on identical mudstone lithofacies, the
lower part of Phu Thok Formation which is deposited extensively in the Sakon Nakhon Basin or the
northern part of the Khorat Basin. The Unit Il and IV, which were previously considered as the
unconsolidated sediments of the “High Terrace” or “Older Gravel bed”, are correlated with the Latest
Cretaceous Upper Conglomerate of Heggaman (1993) from the Nakhon Thai Basin.

The conglomerates and sandstones of Unit Il and IV are in this report named the Krok
Duan Ha Formation. They were deposited by a moderate to high transporting energy in a heavy
rainstorm occuired intermittently stream and sheet floods. The pebbles in the conglomerates consist
mainly of resistant Paleozoic rocks of Western Fold Belts and Highlands. The Krok Duan Ha

Formation, overlying unconformably on the Phu Thok Formation, is therefore the topmost unit of the



red beds deposited in the Khorat Plateace. The Unit V is composed of reworked clays, sands and
gravels which are well known as the Yasothon Soils. It is a regolith unit representing the weathering
product of the Krok Duan Ha Formation intensified by bioturbation and gravitational processes. No
evidences of fluvial or eolian activities can be obserred in this unit. The red sandy soil is normally
associated with laterite especially at its base. The gravel bed, forming the basal part of the Unit V and

well known as the “Younger Gravel bed”, is also the product of intensive weathering process.
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manzFusenifinuniionsofisiiendt Asugalasa (Khorat Plateaw) iHnusiii
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firge e g uns uandonseuday Loci-Phetchabun Fold Belt Hia Western
Highlands ’ﬁﬁﬂmﬂ Indosinian Orageny I #f Late Permian It deformed glclug!ﬂ Late Triassic 199
Indosinian Qrogeny 11 LLazﬁ”IEifgﬂQﬂﬂﬂﬁﬂﬂfJ Himalayan Orogeny Tuaanaaty Cretaceous tas
Au Tertiary
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%uﬁum?mm (Redbeds) 918 Mesozoic 714 Early Tertiary (Sattayarak, 1985) HUYA Mesozoic f?mqufi
A 181iA Huai Hin Lat Formation 81¢ Late Triassic 79A10819A8 380107181y Permian fmnadis
#4 Nam Phong, Phu Kradung, Phra Wihan, Sao Khua, Phu Phan, Khok Kruat, Maha Sarakham 182 Phu
Thok Formations 1MIAaraafduIn TAnumns WA uannn 4,000 was $1n53a (Gravel
beds) 1“7';Lﬂuﬁq%’@‘luﬂﬁﬁﬂmﬁy’mﬁmﬁw}?uuufgﬂ BTN “High Terrace gravels”™ 210
danlszneuvesnsanyfundediin (provenance) agnsazfuanvosfinugalanamisuii
fii Western Highlands

mgMIaiN Tectonic fudaudagalufinugelanaidud nsifia basalic flow
TamwizuSnuveudwlduousalnse i basal Ja1g 0.92 ¢ 3.28 81T (Barr & MacDonald,
1981) LAZMIIAN Tektites FURANANTFUUBIATINGINTI9DY 0.67 + 0.04 Aniliuds (Gartmer et

al., 1969)
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FsnsuTasitallude nduinlasa (Khorat Group) mydmunnguiulasyldimeudlvliulge
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paus Ui nquiulanwlsznoudioninafiu 6 wuia Boenmndnduuuded : wafiuimes
{Nam Phong Formation) wmﬁﬁugﬂisﬁe {Phu Kradung Formation) HUIANUNTZINT (Phra Wihan
Formation) H1AWWEIYT? (Sao Khua Formation) HNIAHUAWIY (Phu Phan Formation) HaEHHIA
fiuTannsaa (Khok Kruat Formation) daumuiaiiuiiefuaia (Huai Hin Lat Formatin) fioganga
HASVAIATUNMIENSATY (Maha Sarakham Formation) fioguuga ldsausnasnsnnguiiulasty
(g3t 3)

wiaeius1e 9 ey Mesozoic Sana1diady 1udieduuiinely Paleozoic nuvAin
3o Aiuey Paleozoic sznoudie Auuuazfunaiadnyeinguiiuaszy3 (Saraburi Group) Uag
Hunatedn Huyu uazIHTRveIng U LAY (Loei Group) ﬁu%wasmnﬁmsjuuﬁugmﬁL?Juﬁuuﬁi
weanguitn Ty (Na Mo Group) §18UFuiumnee vasuos T lduandl3lugdi 3 e
AUNITIAY (Maha Sarakham Formation) %aﬁ%mﬁeﬁunmdﬁw Ghumbeiuiinediaguy
nguiiy TA51% Suwanich (1986) lddwunmnaiuumiemnsnwesniiuvuotos 9 7 e G
dw&ﬁuuuﬁaﬁ’: Basal Anhydrite, Lower Salt, Lower Clastic, Middle Salt, Middle Clastic, Upper Salt
tag Upper Clastic faun Sattayarak (1983) llﬁﬁi)ﬂgﬁﬁuﬁﬂﬁug‘ﬂﬂﬂ (Phu Thok Formation) ﬁurﬂu
wiwRuiingeguuivenasaw  vanafugnendanuasfiddafolssnevdis  Eolian
sandstones ﬁmq Tertiary (Sattayarak, 1983) LLﬁ‘UNﬁ’mi}’lﬂﬂﬁﬂg’luW}ﬁ paleomagnetic Gl‘ﬁmtj Early -
Eate Cretaceous (Maranate, 1982 ; ’s‘;”m’lﬂé Suﬁym , 2540)

Japakasetr and Suwanich {1984) "lﬁ%’ﬂéwmwﬁumﬂ@ (Borabau Formation) 310U
mzdsraus Tuway Selsznaudas reddish-brown, fine-grained sadstone UNINAAUBENY siltstone
1@z mudstone 1A% Piyasin (1985) Wnuaadunsiieliotn Tertary

.Boonsener (1988) llﬁﬁwmiﬁﬂm%uﬁu puple-red mudstone ﬁﬁ%ﬂﬁu siltstone HWIN
adueg wazfifuazauiufiogn Quatemary Mepguy  uuSoauringtdsueuuny ianda
youLAL UazEInTemiaeiui 11 nuniunofuuas (Mo Din Daeng Formation)

Winaifmintonda uazumaisan TfuasnouRuas Ny LAz marl nazitugy
Yiin Bm1Bamoou § phosphate 1a2 alumina 49 Suwanich (1997) ‘]ﬁ’ﬁﬂn%ﬁuyﬂﬁﬁ HUIATU
wnan {Na Chuak Formation)

Sataragsa (1987) Y ghmIAnTL uLREaE nouLS U oo T SanAT T IA N
yazTenuidUTuRuLasazneudandIiannnssIuMsToRnhiiazay  Uszneudietuiiy

E 9 3
uazaznouINAIsguuInaiu lananelidwuruiuSennaniusuddl  nnadugames



{Phu Khao Thong Formation) %uﬂmﬂ “f?u?fmum ‘l?u Loess (a2 Alluvium wm@ﬁqumm nBU
Frauulszneudae niouaznTIAATIANIS A auYsaLt uazH192 97y 970 Miocene §19 Lower
Pleistocene dangedatlsenoudis funstw Fu silsone uaziiumsetunsin Simatiung
shmesen uazdvamam wurteu linaaiiuiuegde wm@ﬁugmmmﬁyﬁmmwm 310003

Wongsomsak (1985 & 1987) ldvnisdnussdiinedagiuvesfuaznaugalngly
vinaifisuglassaould s;axazﬂd1§um:nauﬁmﬁ"}azjw Maha Sarakham Formation
Uszneudieaznon 3 mite Geedanina e l/uudsdl Unnamed formation  Kham Sakae Saeng
Formation i Khu Muang Formation ATH& 16U Laaﬂﬁ’mﬂaumdwfﬁmq Quaternary

Heggemann (1993) lAFA¥1IINEIMIAZNOUUDY Red beds TuuSnmsunauasine
FavFenuoTan i unios iy Phu Thok Formation Sefidafiu Conglomerate (g Sandstone 711
anmuvun lidesndt 300 was NededunuaziSenFoata liifum1ams 31 Upper Conglomerate 4
Aswnsiminennsssd I8AsTesuiufinadieduu Phu Thok Formation 5u49na1a iy Khao
Ya Puk 1182 Phu Khat Formation aTuddy (aind TagassamasTenssu Jemdudng, 2533)

23 Fufuaznouivailinaediusiv

Ifnarodluitu (Petrified wood) ‘WHeg}ﬁ"ﬂﬂflu%uﬂimamxmwmmuéﬂmw He
daud 2 - 3 ey wiareusnnndt 4 was Funsiauasms it Wnaeduiuuio
ayJuanvedtanIauaT s Mmdeguunaiulanniin wozliety Quatemary (Ward and
Bunnag, 1964)

Vozenin-Serra and Prive (1989) 18fnun I naraduiinfidiu 18vnthuaisd Sumase
Tasweqiund uazseminlvneudaeld & afiaded : Amucarioxylon sp., Shoreoxylon
thailandense n.sp., Careyoxylon pondicherriense Awasthi, Terminalioxvlon goriaceum Prakash &
Awasthi, Terminalioxylon burmense Madel — Angeliewa & Muller-stol, Pahudioxylon sahnii Ghosh &

kazmi, Cyvnometroxyvion schlagintweitii Muller-stol & Madel 182 Albizzinium eolebekkianum Prakash

ﬂduﬁ%f?mﬁa@gﬂu mixed deciduous forest uazﬁmﬁ; Plio-Pleistocene
uﬁ”iwﬁﬂﬁs53"31/1mﬁaulwnjgﬁuﬁ’aaﬁ’ﬁﬂ13ﬁmu@%umm@uﬁ'm@in“lﬁﬁ@@q Quaternary
uazandnruznsTamadusuAniufumsasaud iy Temaces veasimiu Tnesmme
Llﬁifr}%uﬁzuﬁﬁyugﬁ uansuldnnudiui  owdluazneuliogiduazeniiongiiaddilas
Neogene (Satarugsa, 1987; Loffler and Kubiniok, 1991)
dhunuiudinbame el huouiulety @ Aeaun wexfinr) Bims
A W nananilvufwlugn Permian, Middle Farssic - Cretaceous Neogene La Quatemary (Fontaine and Workmen,
1978 ; Chonglakanani and Fontaine, 1990 ; Vozenin — Serra and Prive 1989; Philippe etal,, 2004) Fuhdunznoufivy 'l

1 af 3
neediuiuhns nadnugalaseaiiveeiamed eng s Middle Jussic— Cretaceous SUN Quatemary



Age Group| Formation Key Events Environment
= HIALAYAN OROGENY . .
ot E:@? :‘Efzr;?ﬁng fmmon of =3k of sediment plus formation of iong Agolizn & Fluvial
,,“f b e e P P P B ]| &0 -1 tfitateral displacamant and palasomagnetic data ndicata
tii;:ﬁi Khorat Basin was ocated wilhin Bouthenh China (Sichuan){sae Bg.
W Phu Tok Fiuvial & Aeolian
'...
<3
=13
g Mak Hypersaline
| s iha Rimmed and isolated #dracontinantal bagin, lake within an
b Sl and desert
R
el
<
R T SO P NI, o NP N T S N R
g E o A
a Khok Knat MID-CRETACEQUS EVENT 2 Fluvial to Paralic
< Inversion, upiit and erosion plus initiation of 2
o Phu Phan Upiift to separals Khoral Basin in south from &
= Sakhon Nakhon Basin in nonh. = P
’ ) .
Phu Phan B2 | E Braided
O g (4] rivar system
- NN N EOIE
14 b . N (—l g S
o |- £5 |8
b e Passim? ‘?@RRFMIAN-AE;T?E E\;ENZ& . zE| 2
suggested by palaeornagnelic data and marka [ !
o £ Sap Khua erosion of Sao Khea Formation. Eg g Alluvial
. - 3 =8 floodplain
wi i ag|5
E L ™
14 B w2 ] 2
3 a5
o| |£ e
5 = Phra Wihan @218 Braided
o 8 8w | @ tivar system
& 221 &
& EZ B
KLy B e =2
I & inrei €
£ [=3 o <
20 2 el
5 = cE | &
B £33
R e Lacustrine
iU Kreduing - B g dominated
2518 aliuvial floodpiain
g | =
R : |
3 | 2"
= ‘CIMMERIAN' EVENT {indosinian Il orogeny) F Fiuvial braided
§ ™ Upper Marked by Jurassic-Hialus and uncontormity aleng 8 d : deri
= o Mam Phong southem edge of Kharat Basin, @ and meancenng
a .
=5 v rivers
R e e o s e W N o B NP T W N
& o INDOSINIAMN 1) OROGENY Atheiat fang
£ & g Lower Major uplify, arosion and peneplanation. inversion of sl Boodpluin
o g S3 Nam Phong Triassic halk-grabens. {ordy soen in basin centre]
Y ™ B ™ i W P N e 3
o
w w o
L B Lacusirine
L g8 ] X and fluvial
i g 5 Huai Hin Lat Extension and hall-graben develcpment. with voleanics
o B kS iny loweer part
e 3]
i A T N o W) ¥
- |
s W = Hua Na Xham INDOSINIAN | OROGENY Shallow
= = £ {Lats Parmian-Mid Triassic) :
O < 2 Major upiift, erosion and peneplanation. manng
Sl - &2 Pha Nok Khao

1173 MaGesRnduduiiu Mesozoic U310TUTsU4eTATIT (41N Racey, 2009)
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Sandy scil

< |Laterite

= Gravels

Red sandstone/
1 conglomerate

; Ldrdva White to pate grey
unit It e A conglomerate/sandstone

Unit Il |

4 White mudstone
Unit | Red mudstone
5 Lime—pebble
ngrﬁqﬁgiat : =4 conglomerate/sandstone

a4 nsFesddLfuiivaesniaiiufagig Khorat Group



1N 3

Han1sAnen

w o
o @s ] o

3.0 ;aUsHRHtasIUAzhBu

¥ 3 ¥ 3 ¥
Furunassuaznauinuluusnuiuidisreainsadiwunsen’la s vuae

at
f=1

Sosdwuninviteais ldwisoulaas

Unit I Red mudstone Lﬂuﬁuﬁﬁ’.}ﬂﬁﬂﬂq{ﬂ ’J'laﬁ"aagjuuﬁugm (basement rock) ﬁ
151 sandstone 1@ lime-pebble conglomerate Fad (71 5) uonMINTUT LTS UBzIA YD
Ay lime~pebble conglomerate cﬁasﬂuﬁﬂymzsﬁimm Khok Kruat Formation 47 &afiady
wiaundandtiy Unit 1 fimefreduu andeyavosmquyatonsonquilua Tudhusuad
Azv ity (USnaadsaed 8 gzufl 1) Hugiuiisessy mudsione Fua vosnuIefiu Unit 1
Useasudae Horizontally stratified sandstone facies fanunuilszune 1 5m3 sandstone Hifin
aziBoafunaianauauias TEnYET fissile (19991 E IR B UNEA mica ﬁ'uﬁmﬁy
{ewifos 187 Khok Kruat Formation $uflumisefiuuugaued Khorat Group

#i4 Unit I1Red mudstone facies (ﬂgﬂ‘?{l 6-8) Usgnsudlaiy mudstone, silty

¥ ¥ y
ed a a8 L

mudstone LAY siltstone ﬁmmazﬁqmm ﬁumﬁmmaﬂmmsmumﬂm 5&%!"51383%14 massive

9

¥
= L) .

3
(H18¥i U homogeneous ABUFWUUBBIAUNUIBTLT M 0UAY siltstone FUIDUNWNTA AU
5 [ 4
wuwesrunei llaiiaus Iaunudeus 0.5 IATIURININATT 2.5 AT
[l 3

Unit II White mudstone (31/% 9-11) w8 ul19A0GUY HUIEHU Red

mudstone B TADIHBINAINNYN 0.5 WaT DaNIANI1 3.5 mas Huvdleildsznoudae
. D a \ "
White mudstone facies 1TU#Y mudstone, silty mudstone UBE silistone & AT, I AN ULNY
=] @ 3 3 d? =3 =i 4 3/

MADY ANHUETU massive (HDHU homogeneous 3 sand 18z granule grains UYuthatsziae

£
#7Uuu q 1083 Toual mudstone FLAUMTA



12

gﬂ‘ﬁ 6 #14 Unit I Red mudstone facies 1751 Qﬁ]gﬂﬁ‘ﬁ'uﬁu White silty mudstone (Unit 1) "gﬂﬁ’i MR 11
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7118 %4 Unit I Red mudstone 9081994 12



o

fis
o

717 10 White to grey mudstone ¥1958¢/1% Gravels 984 Unit V 9d1394 13



gﬂﬁ 12 i1 Unit 11l conglomerate and sandstone $A&13R 20
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Unit T Conglomerate and sandstone Wiofuimuilams¥isiuod iy
i drsaauasfinnumnmnndi 7 was wﬁmﬁuf‘fﬁau‘lmﬁﬂszﬂau%wﬁu conglomerate,
conglomeratic sandstone A% sandstone JAMISBUMARIMILANI 978 A aswunean’d 3
facies ﬁdﬁy
1. Clast-supported conglomerate facies (3 ‘ﬂﬁ 13-14)
wulu facies “j’ff miwajﬂ‘zzﬂaué’w Sandy conglomerate {1 clasts U119

a 3y
pebble 1HBW poorly sorted, clasts InTuureTvumduTuiuuasiinmmwua 0.2-2 e s 1o

E
A w

INABYASTAVDIHY Unit 111 UASUEIAY erosional base 71U facies 11370 grade  11g matrix-
supported conglomerate facies
2. Matrix-supported conglomerate facies
#ulu facies 5ﬁ3u1ﬁﬂéﬂ§$ﬂﬂuﬁﬁﬂ Sandy conglomerate (g‘ﬂ‘ﬁ 15) clasts 3
UNIA pebble InediLfTurel matrix ¥R clasts asjnaz%’mszman‘feﬁu poorly sorted HA1%
HU1 0.3 -2 1T UniAneglurnaluas ¥y Unit I
3. Cross-stratified sandstone facies (3 Ui 16)
WU facies ﬁyal aulm‘;}ﬂi ¥NBUAIY Conglomeratic sandstone, medium - to
coarse-grained sand, poorly sorted, UATNMUT 0.5 — 4 1WAT TPLEAY lenticular bedding Qg

tabular 8% trough crosss — bedding



17

51/%1 13 #u clast-supported conglomerate facies UNTNEALITL

conglomeratic sandstone Unit 11T ffgmﬁm@ 20

gﬂﬁ 14 Lenticular clast-supported conglomerate WINAFUML

conglomeratic sandstone Unit 111 3R81594 20
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ES t Y o o o =

Unit IV Red Sandstone and Conglomerate funiieiidamettinulufig
a 9 & 9 o A o ' oA Y od o 1 Aa o
uinathulnsadeni uinadugnianseuau limfe Tifiu Tdnvazwuie Fuas uas
& gt [
iaaunuues Aunilsliianuudsnhfiuriiedunazd pot holes BUMAMLY VN T

)
g o 1

ATUATIDY 0.4 1UAT HUWUIBTITAMINYU 1.5 3.5 AT

# Unit IV 152A8UA sandstone LAY congiomerate FITWIT0 WU facies
¥

panldaedl

1. Clast — supported conglomerate facies (3 ﬂﬁ 17), clasts HYu@ granule N pebble
Géﬁdﬁﬂiiﬂm‘ﬂliﬁ}‘u clasts u conglomerate U8 Unit I uf@ﬁu poorly sorted A 2-3
SUANAT FUE 20 UANAT ToTudIMANT RIS (sharp) uaduuuiidnyae graded Tl
(i1 sandstone WU facies f’:awaﬁqeejdwqmmﬁu Unit IV

2. Horizontally stratified sandstone facies, sandstone fifinuuta medium 9 coarse
G ’mimjsﬁu conglomeratic sandstone i granule %50 pebble U UANUHUT 1.5 (AT

3. Planar cross — stratified sandstone facies, sandstone ﬁ&ﬁﬂ%um medium 84
coarse, moderately to well sorted, ‘]f':u‘}’iu"t 20 — 50 LIUALUAT iﬂﬂ“ﬁb&%ﬂﬁN&LﬁﬁﬁﬁﬁﬂﬁﬂU

8/ ' QoW o w 3
ATUANUNTUHTN LYY conglomerate
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=

P

o e

i . = .
gﬂﬁ 18 Planar cross-stratified sandstone N lenticular clast-supported conglomerate

UNINRFL AAA1994 18
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Unit V Reworked clays sands, and gravels T U W 11919 auB Q waldludun
o ¥ a A 2 o o T o A o . .
fﬂ'i’j%Lﬁﬂﬁi!?ﬂ??i&ﬂﬁigﬂ@ﬁﬁ'Jﬂﬂgﬂ@ﬂ%ﬂﬁlllf%ﬂﬂ’JﬂuimN {Unconsolidated to semi-

a
consolidated sediments) ASNDUFAUNAIUH UL 2 - 3 1HUALUAT %uﬁ@iﬂﬂﬂ’j’i 58
[ o ¥
I. Red to vellowish clays and sands (gﬂﬁ 19) mgﬂauﬂmaﬁwuagﬁﬂﬁ anyue
oA Y ) = = A Y W ¥ - o

WUAD UsEnaude clays, silts and sands TUAIDUWTDUNUTY HIDUMNALAMIKWADY sands U
=1 o -~ Asll . 124 g - 5 = =l
RIAUNARAIUINHYTY (UD homogeneous LAE massive Tl Tarsafravsosoaduiiu § granule
#38 pebble Yuagszilsre Tanumui 05 - 2 was Taoia llnwunsdaeguy Conglomeratic
sandstone H3® sandy conglomerate U84 Unit III wio IV

2. Clast - supported gravels (317 20) aznauwiiiotinuidiagldnznou Red to
yellowish elays and fine sands HANHU 10 - 20 UANAT IUTIWINDT 2 (AT PHAIDGLU

E1
Conglomeratic sandstone U370 sandy conglomerate YB3 Unit 111 W38 IV Gravels ¥11aafilivua
1 g . . .

granule N pebble, poorly sorted taz Tt Sedimentary structure w38 bedding U530 layering

o 3
ueraansssyuruauaugnamdeu Il Tasnszuumsyieie

] L4

3. Laterite (gﬂﬁ 213 98 ’J@gclésl’“]?u Red to yellowish clays and fine sands n3alu
L a ¥
U clast - supported gravels UF1aaua nieAwnuEIA1AKAS AAIINLS hematite (Fe,O,)

4 = o ' o
ATUAUILTZINR 0.2 — 0.5 AT ielidnuaizniu Aoudnsuied clasts Y94 chert 1A quartz
YW1 granule 138 pebble Uzluagina Feduiing1udi Laterite (Aannmsnisvesnznauy
1 5

Wundludu clast — supported gravels #8984 Unit V Conglomeratic sandstone HD Sandy

9
e

4 td ¥ 9
conglomerate U84 Unit IIL 1482 IV 4 Laterite Huuanduausuthieasygluszauil



3117 20 Clast-supported gravels (Unit V) uazviaulinanen i AAE1I9 12
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3.2 mafiguanuFuiug

o 3 2 s W w £ =t o e o

mﬂmmwuuamsﬂauﬂﬂmima‘lﬂuwwa 3.1 hlﬂmmﬂmsmtmmmﬁuwuﬁ

3 = 1 1 = 3 e =2 8 A ar o d o -

YONFUHUTENINIARNN 9 ﬂblﬂﬂ']ﬂ']'iﬂ'ﬂil'] ‘LEE]ﬂfl}’]ﬂi]gllﬁi%ﬂ‘]_lﬂﬁ"iilﬁﬂwuﬁﬂ']f}iuﬂiﬂ‘mw

o =2 k1 o ¥ = = @ o W qs: = ) A = S YA v

dmsfnyud) S ldlSendfisudusrduduiuluinudu q veefisugelasiy 71854
= =3 o 1 9}
ANELAS WHAHINSLLW TR

mafsuauduiuiate luuSuufinnsdnug

IimsAnyddudui i nufimsmounandi 21 79 a4 lauaas iy
717 1 uazmsiedi 1 adsuanuduiuivesmheiumi q 1uaas 3 lugld 2225

WU Red to brown mudstone (Unit I) L@z White to grey mudstone (Unit IT) 3773
yun liasiuaue Taofu Unic TAMuwumnnn 2.5 wms flyadsae 3 uazinwuialugn
99 ondugefilinsfnnsousunse Wy 9ad599 7 F4 Unit T Sanmmuinnndt 3.5 was 7
11579 13 vas hiwuluyads1e 2,4, 8, 11, 12, 15 uae 19

HU Conglomeratic sandstone #9% conglomerate U89 Unit HI unwitawsd lude
N8R 1B 3AE1520 3 uaz 20 w3otoyalud 4 13U 1rd1329 9 FulrvdausssumATiny
annfiunazgiuiuuadiu wu 191519 11 uaz 14 Tamamizyail 14 Aunaassoausn
Goints) iluszuudanu uraeit dludiu consolidated fiflaamuuiianin fu Red conglomerate
and sandstone %89 Unit IV Taevia lilgianseuau limiesesses snifugadisan 18 uaz 21

» @
a

] a9
Aundea 1 9 Ananuudifidutagiiiennnsgiahasuesiuduauilaiy

q

o s ]

] ¥ 1
o Yagdanaruilu Reworked muds, sands, gravels Lag laterite USnaufinusufiauysaifonn

q

Vil Red to yellowish brown sandy soils daad iy laterite yaz gravels AUFIAD ngi}uﬁﬁ;ﬂ

[ 3
#1399 4, 15, 18, 20 e 21 Taena ldsgnundfiesdu Sandy soils uaz Gravels 1311ad1330 6, 9,
12, 13, 14, 16, 17 uag 19 (3U# 26-27) Hunuranuusiiesdu yellowish brown sandy soil

o
L Y [} a e
WY uRd1I21 3, 7 was 11 1Thudu
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NO. Location E N
] ,OI & Gt = 2 9 T

1 vausmuszduaaniaes s tulitmss 122430 1647370
daneuianlNBauupTadun

B .. 121210 1649840

NeRE
UaAUAZIUaDNL DN IS
g . L. 122150 1650500
1593 8uuATTANIANENGE

4 Lansesnuazduaniasslf Tuvuess 178300 1649700

% HatFnnnnsu ana. 178100 1647450

6 tinnanuld tulilafuaas 121870 1645310

vansesrunziuandasld dThuaswiu
7 . 122400 1644860
$id

g g UL TNUASHIWIAL 177900 1646050

9 vUaundevadiy Jng. 178650 1648150

10 sz 3 una. 179520 1645620

I AMANTIEINTG HNE. 179540 1646900

12 YURAS NNA. 179730 1646850

13 LU 9LIIURTT NNE. 178450 1646740

14 g 2 ung. 181360 1644870
UaNTIEUNRINTILOUUEN 1.5 N,

15 e e 181960 1646180

ATURZIURANLIA 16

16,17 Tulnsnimans 180180 1644430

18 USmouAAs A uinenimausi 180680 1644400
wAN N 123 (1. Tl Auaa-u. wues

19 - 181210 1644280

M)
20 wan nai 13 (. lAuae-u.uueanlay) 181930 1644370
Uanaeman An.i 12.5
1 | 181400 1644300

(L I AU a-U. MuReLURS)

AN3191 | S1ERSBEAANYINNIIRIT94
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o
- T alls}mafd

~ o ow o da g g P
AN UA NN WUTNUIG U UHUN ﬂu@ﬁﬂyﬂmaﬂu%au |

g A i =Y ar 1 o s &
Fungataznieany ldnarailuiuneiiedeiiaide (Unconformable) Tun U
1 & 1 1 1 1 3
clay %30 silty clay §u1umaudeduiuas Feadulngfaduiudiunilaves Khok Kruat
] v ol ' 5
Formation (Boonsener, 1977, Satarugsa, 1987) YNt uE N Tav9e Maha Sarakham
E I
Formation (Wongsomsak, 1985 ; 1987) uAn1nmafeusdusunugise 195U mudstone Ha71/
' = 1 = 5 -] Yo &
T LA ILIA Lﬁuﬁ’mwuwm Phu Thok Formation ﬂf’JL“VlEiUllﬂﬂl] Na Wa Member GINHJ‘H
9 Yoo a
dauamq@mmﬁuwmﬁ (Raksaskulwong and Monjai, 2007) Boonsener {1988) ladarad
#1l Riddish brown and pale brown claystone, mudstone L% siltstone ﬁﬂgjuu Phu Thok
Formation 11654 Mo Din Daeng Formation ﬁmq Tertiary TINNTNYUASIANBUS U Mo Din
Daeng Formation 81011n138i1fe1L Mudstone $1329u@4 (Unit 1) 1183 Mudstore F31%/
9
1 (Unit I 18 Tuseauadudi 199y Uni T uag 11 Aoy 1600 Phu Thok Formation 381314
3
#1 Phu Thok Formation 8¢ ¥ conglomerate 41a% sandstone ¥®4 Unit 111 2195%U silcrete
oA s o
UNINUN 9 1B N9AT1379 16 (9317 28)
#U Unit 111 $9152n0UA19 sandstone conglomeratic sandstone U8 conglomerate
ar 1 3
fimesaunazmiwnmiimaindegldiu Unie v &ulsznaudaedy  sandstone ua
conglomerate H31790A49 U Unit 11 taz IV fiudh1a3 1ty unconsolidated sediments floagnau
o L ] - =i £ o w 5
fFa'luFudriuudaiuiug ilﬂwmq Quaternay uasduanymevod Terrace depostis U2
A =) s a 1 :J ar = 9 o g ] a7 [
iasnniszavgannsgauuihilagiuinn 391wty “High Terrace” Fuilnaguaisauiiieg
] 3 3
39N Yasothon Soils (Moormann et al., 1964) LAANTITITIIATIIWU T HY Unit 11T iazg
I [~ as a ' 1 :
1v (Ui (Consolidated sediments) 1Az danUTOLYN (joints) NANINDYUDTLEN (gﬂﬁ

=Y . =1 ] 1 o 3 3 ¥ s g =Y . A
29) WU Unit III 4@ IV Nﬂ'lqm'lﬂ']'l‘%fl&ﬂﬁliﬁuh ”VIL?’?‘HL{]HWH unconsolidated 1H8INUIDNMT

a
a a r

weathering ﬁegﬂé’smummma ua:ummqumaﬁu iioiTaume (exposed) Hasdufaiy
g1maluamonl

WU Unit I way IV eawsafiondedlddy  Upper Conglomerate  Unit
(Heggemann, 1993) 138 Phu Khat Formation 4ag0195I484 Khao Ya Puk Formation ‘ﬁ@giéf
Phu Khat Formation 878 (q3mé Tngassal tiaz Fomaudng, 2533) adlewmeldiiuilunion
sunouns Iny TanianiueTan Taedunuiedina126199198208 U4 Phu Thok Formation 4#l
USnaduneuns Inefiumiteliinnuningegati 500 e 182 Heggemann (1993) 1¥wiig
U Upper Conglomerate Unit ﬁm‘q Latest Cretaceous ﬁqfuﬁu Unit I 48z IV Fuihumiaeniu
fisgungavssnguiiunznoudiasyise Red Beds lufis1ugalnais fu Units 10 uag [V

= = L =Y <l 8 =
TR LABNNUTY Bedded sands and gravels u”lmmsr'fluﬁm;m Boonsener (1977)
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USnadunaiied 39uTausuinl Bedded sands and gravels Y94 Dheeradilok et al. (1983)
PSadunewuun 3394 iaveinu Phu Khao Thong Formation 81n01iiad Saniaunss1adun
U0 Satarugsa (1987), Bedded gravels and sands ﬁf‘hm@ﬁwgu ﬁawi’aq‘%‘um{mm Wangsomsak
{1985), Bedded sands and gravels (Khu Muang Formation) 8% Sandy clays with gravel beds
(Unnamed formation) ﬁéuﬂaﬁgﬁm TandagSuns uazduneumazuniey Sandauasidun
UBI Wongsomsak (1985 & 1987) Tﬂaﬁuwﬁaaﬁﬁﬂﬁﬂﬁﬂﬁaﬂw?@‘lﬁﬁﬂﬁﬁgﬁmfJuaxé’am
SnvdnpassuRuduay 3Ty uonnd linurdy Tekite Tuduiudind1iay fiu
Unit I wae 1V Wusnaddnsuasmihefflouduiusiudidesoned liifumanisd
“Older Gravel beds” (Udomchoke, 1989) ez usieamntiuiide lazGondiu Unit I uag v
W38 “Older Gravel beds” 31 Krok Duan Ha Formation Fuilumiaefiulmi ifiesain liaunsa
AnEAALTY Phu Khao Thong Formation (Satarugsa, 1987) u%‘mmﬁm@,wmmﬁgﬂu Type
section paznafmdn IdnndoyatieyaluuTneniu Felimusodnnudnmde 14

§o Krok Duan Hal@uinndevyjihuInsndoudiogrunnumineds
imaTulafgsurd lnudalduszine 2 flawns Uil 1) Krok Duan Ha Formation 3 Type
sections BH719AA1590 18 (Unit 1) uag 19 (Unit IV) waeamounedanfihaTusnai
ﬂqn‘ﬁuﬁmﬂﬂiw 2 13 laas

#1 Unit V Reworked clays, sands and gravels ﬁ’nﬁﬁﬂ agﬁmq ﬂﬁy (e mﬂﬁwm
Krok Duan Ha Formation (Unit IIuay Iv) Mideunifadlylaenszuiums Weathering
Bioturbation UAgH30 Gravitaional settling ugluldnszuauns fluvial Sefinane q 9neld
sruonus 13 19U Moormann et al, (1964) HTBATZVIUAIT eolian AUTalFUaYD Boonsener
(1977, 1983) %’mﬁuaﬁ%&ﬁmﬁmaarﬁ’iﬁﬂﬁuﬁ Wongsomsak (1985 & 1987) eunsnen

=

g :J = a Q/ = a* ar 1
uuqﬁﬁaﬁnummsmﬂﬂauﬁmmazmmmmmmamnmwmmjiu‘mmazussné’ ‘E‘?}

e

] = 3} o . & =] a . o =t =1

L‘L’l?.lmﬂ&l&‘rl@l f11) Yasothon Soils H38 “Loess” tL1A1T AL ANA MUY colluvium Tudunseaaail
g 3! 1 I . o ar 3 A 1 I ar =

DI1AWL laterite UNINUN W"k«lﬁ mmmﬁaammmammu ﬁmmam@,u ﬂ&ﬁ’éﬂf}:‘iu‘iﬂ{ wWu

1 o Yoy & ! a Te of N 3 3 4
blocks 94 basalt 8¢ luFunsell druvunsran1edregld Yasothon Soils iWuyunsIAN

3 Ed
i) 1 o =4

¥ 3
poorly sorted Liag liuaAITooF UL uALIMMIO AU AR DaTREF U HaE FUNTIATITNg

LY
]

k4
dzaudn Tagns=UIUN1S weathering 1A% bioturbation f1d na 1WA Tulludrumtiaunadu

1
=4 ) [} 2

5 A ' 1 1 w
regoliths paziiveFenotia liilumans “Younger Gravel beds” GNHUSNDANYDNDYNA

a

Ed ]
G =4 9t

k3 ¥ o
0T laterite un3n TaglawizdosuugaveFunIIai Fuaasdeeninaveniinaanild
@ b L i
HAN1T weathering 981931u5I TUAUAUAN TUFU “Younger Gravel beds” HinwiAbdy

Tektites Wufisunaiing Seniavouunu uazthuguives sunodies Sandauaswdu ¥
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¥ ¥
ﬁﬂﬁ%ﬁ ﬂym';u?mgg%flmvffu “Younger Gravel beds™ U#181¢ 700,000 1} (Middle Pleistonene)

s

3 o ] 1
A1 Tektite 130 14 FU Red to yellowish clays and sands #50AJ3nAUAT Yasothon Soils i

4

3 Ed
Nafeguugaiilsznaudiaduniatu cays Tifi Tassadhaazsesduitu 1% Boonsener
. b 3 F4
{1977) L%f’] ’mﬁumsﬁzﬁnﬁamm eolian T4 Yellowish clays and sands umavblﬁ’ﬁ'uﬁi‘{u “Loess™
484 (Boonsener, 1977) Brown to vellow red sands (Dheeladilok, 1983} Red/yellow “Loess”

(Satarugsa 1989) U8 clays and fine sands (Wongsomsak, 1985 & 1987)

L3
a ar

= o 2 @ o = L Yty ¥ o = Y
ATNGUANUTUWUTAN TJ‘D"HVT“Hi]']ﬂﬂ’?iﬁﬂy"lﬂﬁ\'luﬂﬂ"ll@@[ﬂ“ﬂlﬂﬂTﬂ'ﬁﬂ'ﬂH’iul']

1
I

udalundu  Tauaae1ilugili 30-31



34

=l :
gﬂ“ﬂ 29 seauEn joint) T sandstone i conglomerate Ww3n Unit Il 98&1393 14
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33 E’f.ﬂ1WLS?ﬂEﬁl’ﬂNﬂf@ﬁﬂ}§ﬁ$ﬁHﬂ$ﬂﬂu

AATWIIASBUAT T AUAIUDIT U Y TTT uaz TV niavwuianu Insnfeui

aznaufiazaudrzlquinyasifinamananinedsuussmsdnnsouuas
o ki
msezandl auiumsAnmdvuFunnousdwazBonzswlhidi ledanssuaumswam
#nMznadenveInsazaudtazMalasunlaesanznadeylusinedingn
[ 1 3
nnmsfidunznounitafilumirefiuaugavemuiafunedisguuiuiu
puidluaznewlinandon Mdudiunilsuosnuiaiiugnon uaasidnyuzgilsemeluy
1 k1 ] [ ] 3
Frnaidanuaaiugnomiuiuifilissdudt Gow relied niofisrugund (flood plain)
' 1 » &
pazlivrnafivianisaoilssssmsazauaznow (unconformity) HANF LA HUEAINDIR]
a
Uszmanoumsazandivasiuiaiugieuiuiufinie ldanizgiaiieiy (veathering)
3 A 1 1
181 mudstone HFnauilouv niodvrullowas (motted) Mogd1uuugavss Unit Imsf
g o 1 gj 1 = =t o ] j’ < 1 @ [} ) o
Huinuguimaaeiigiemaldnyasyudu (humid) ag19iae Tus M Tiauell
azpounIIALaznTgresnaatuInsmAeu luusnafdauied iy
unconformable  UUHU mudstone YBINVIARUNDN U INUHIAWUBUASTUANUDALB 1TY
= 9) =Y 2 as 3 = =) 2 3
usnuthulannsaa iv mudstone 3zu1MTovame U AsluTanuvisiaiiulnsadaun
148 aﬂgjuuﬁu lime-pebble conglomerates H3p conglomeratic sandstone YaanuIau lan
nsaa Tasase lunTnalndnarae iy vinaduTungwmieladunefinng #u mudstone
wianumunnniiuuazlindeduunveinnaiuumasnuiedegla
HanitaluFunI 1l dnuNY rounded D4 subargular LEAITINIINUN AN TEHE
J s P g/ = oy ' a '@ ] G gt ar
uana1iu astiey ldamadiuduvwanis q duduegia 1l waaadn gniawindendiga
3
WBTNATS (moderate to high energy) LNaUMaWLFUNT ez aud M uazlidwiou ldnaailu

=) 1 =t g o = a aﬂ £ = @ al
#urwalvg nszuaumsiildinemsazaudwuuitlduaaai Swgduwmin annlusses

L8

ot

a 9/
Fu Mlinansianlagrivaudy Nauvy stream Lag sheet floods
W [l 3 b
FUAMAADIN stream WU cross-bedding TuFunIeasnswilunilza ludunsoa
. oY
FAA1A sheet flood YUIRVAL clasts VYUIRA q fiueIn pebbles UD granules Fufaudig
p o o 1 = = o a ,
i uaziimaBeanadnadninaie llus Fuaasdamaazaudiinianilag debris flood
3 2 1
1A debris flow #IUAMNAATUUBIAUA
o 3 a4 ) =S 1 1l o
Wansaa udunsialsznaudisiunaiayim daulugillu win quarz 80149 9
a 1 9}

b1
[} a =4 4 < % 5
U YT 118718 1A fint LAY chert MMIUBIFA dautleailunan rhyolites, andesites,

hornfels, quartzitic sandstone, silicified limestone U fusulinid 1182 sandstones VAIHU Khorat



38

Group tiansaadulnailsznondiefiuudeyn Paleozoic Afluwauily fold belis aganivoy
azTuanveass aaurioefinanfiunseves Khorat Group Misluunaniolisss
mnafuTnsndeudn dalngjuszneudefunsiauaznnensiiegldsu
ATIR FUNTI8 UBLFU Laterite i lus 180117 30 TH 9¢i7 2111 1uM18 Reworked clays, sands and
gravels HUNUIY Reworked sediments illﬁﬁﬁj?mmwmsﬁm Y Boonsener (1977) uag
Wongsomsak (1983 & 1987), Satarugsa (1989), Loffler & Kubiniok (1991) 1tag Parry {1996) (il
& Al mswlannunemsiinazandifiuanaaiy Boonsener (1977), Parry (1996) L8
ﬁmqmﬁ'&uiwqjﬁﬂiw Funs0d reddish Hag yellowish brown W38 red to pinkish orange
awqﬁ’aaéuu%fu laterite UBS lateritic gravels ﬁ]wf?umw eolian %70 loess ‘ﬁlﬁ@]%‘lﬂﬂ?iﬁﬂﬂ’l
wazarzansa aoay s Loffer & Kubiniok (1991) Sanufaudi sunsiedandnddifann
msaraud1veaRaaun o uifaa1n biowrbation process iR udad conglomeritic
sandstone sﬁasgﬁ'aamamﬂu MR NT IAT A
nndeyauazndngmnnmsisenssd f3ielanuiuaeandosty Lofer &
Kubinick (1991) i1§uﬁuwﬁaauqu§a Unit V Reworked clays, sands and gravels 1l
regolith w?@ﬁuﬁgﬁmmmiﬁgﬁaﬁmmw?mﬁﬁ'ﬂuLaﬂa&uwaWﬂﬁugqaﬁnﬁa Unit IV Red
sandstone and conglomerate %39 Unit 111 Conglomerate and sandstone
AZNBUNIY Yellowish clays and fine sands 8§UUFAYE Unit V Tanbuziaune
1T red w50 yellow sandy soil ‘ﬁ&ﬁﬂf anﬁv%"’u quartz gravels Moormann et al (1964) WL1AY
méaﬂi{wuuwﬁwaw“luu?nmﬁamqﬂmwmuiﬁ’uﬁwﬁa’éwﬁa%uﬁmmsﬂi'}mﬁmmms
AsauFIveas I mnf%‘aﬂﬁm;ﬁf:Yasothon soils Tanumzgidugnuilu High Terace i
Boonsener {1977) InmIAnaEINlsEne v UNL I clay U silt 35% fine sand 55%
LB medium to coarse sand 10% wazargiiAwAanInMITaEaNAI Ingan
InMsAnMAmILAS T SuiEendt Yasotion soil HEmfEoula

¥
o & o &y

1 ' 1 P2 19 U A 5 = =
?)E!Nﬂ?JEJL‘JJuﬂ@Eillﬂﬁ]‘tﬂﬁuméﬂnﬂﬂgﬂﬂémﬂﬂE) conglomeratic sandstone nasunlauna

o o =1

@ v T
nnmInainany Tuduiindananudia granules 404 quartz oga b (ag1lh 32-33)

q

¥ ¥ ¥
o ar L o

lunsdifiwndu Yosothon soil 1edreguuiunsia wielusieawiiond olast -
supported gravels Funsanidnuazaas lSeedududu uazdelifudafuuts
(Unconsolidated to semi-consoilidated) ﬁ@@hd%?ﬂﬁ uéi? S conglomeratic sandstone Y58 sandy
conglomerate ﬁi&%d (consolidated) uaziLEa q%y'u(Bedding) ilag Cross-stratification HAZY5EUY

508080 (oints) A¥AU
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¥ af
HU red W30 yellow sandy soil Uag9U unconsolidated gravels i weathering
@ 1
product UBIHUAUAUUDY Unit I 150 Unit IV weathering product 7118 152noudae clays,
sands gravels HAZAHAL 1ANTZUIUNIS Bioturbation 1182 Graviwational setting Mlhnsaay

o o 3 ] 3}3 2 o 43’ 1 A?l" = o o = 1 ~ at q ¥
asrufuiluauegladi clay 1oz sand FQMPVUGUUALHS Tagdadyitina1e q Mo doodla

Au 9y 1fan e nazTddeu Tufu (Loffler and Kubiniok, 1991) lunsdififimsiauendi
auyal FuFunnouazunsinszisosduiaivan (sharp boundary) (U 26-27)
Gluaﬁ@unﬂﬁgﬂﬁ%ﬂm Tugauu 9 clﬁ%u Yellowish clays and fine sands 130 clast
supporied gravels %swugu Eaterite smsaagj HATINATSUINAITES Y ferrous iron (Fe' ) Gﬁﬂﬂ?
v Moyl (Friedman & Sanders, 1978) uazﬁﬁmq:ﬁﬁau%ﬁaﬁﬁu anmsiflmsazey
Fe" 8afe Wszauihldau 3918mn Fe 1inmsdnnsenueaiiuiiog Fe galuuon Fold
Belt ﬁaej‘w'1qsszzﬁ’uﬂﬂuazmﬁam%’}cjazwfﬂﬁ@u M5udiadve9 Laterite 1iannn1sduda
o Fenjadanmeimaiiudai faduipinsusanneduiuasududaduiny
Model ﬂmﬁ@miﬁzﬁuﬁwmmﬂﬂuuaxﬁl&%uﬂ‘:muazmmﬁawﬁmgjuu

wiarugnen lauaas 13 luzdf 34

3.4 9vRrHHNIaTAZNBY

= 1 =3 = 2 9
BIHVBIN UG HT ag [V HIDHUIAAU INTALRBUHI

= sy oA ¥ d vk om A & P
wuanuInsnmsuiimdeawe Iiuaungniluiug As udunsieimaes
4 ] o 3
nisuaINWIBduUTUNT 109 Il Tiseeduiiu (Bedding) nTofsnsanmilsessuriuag 91
1 | 1 i [ 1 ¥ ar 1 g’
wlah duazneueigdeugn Quatemary LazlilaI91ANZNBUAINGI0EFIIINT ALY
w ] = 9! (= ; ydi o - oar :'rlua o
T91lu010n31 10 1was 3ud11931uiu Terrace deposits az InFaansuzgidagiuiiuiu
3 1
High 1z Middle Terraces TUHUNTAUAZNT 10 S9N Tektites DgMa18U Falio1y 700,000 T
1 L] o Ty r:iy:: -~
(Middle Pleistocene) ufing1q 1snaiu amnmsanyIvuIaruiiiusnatugeImes Satarugsa
¥ 1 b
(1987) TadaFanuIaiuiii Phukhao Thong Formation uaﬂﬁ’mg Miocene - Lower
Pieistocene
I=) a Qs 3 = =3 C{d - o art :}’ “a C{‘:‘.
INMINIVIAVFURUVDILTNHAANIA LA DTURU AL M meu MU0
Aoy q feguunaiuumasnugazruiaiugnen wuivsnud uneuns no uazani
asen1s Sendafivg Tan wuinfien'l8funuiafin Upper Conglomerate (Heggemann, 1993)
% Y e = o = a n(
%38 Phu Khat Formation (qIne Iﬂfiﬁiim uaztersin FanandAnf, 2533) Heggemann (1993)

Giﬁmfmm@ﬁu Upper Conglomerate ’51&%1@ Maastrichtian 1139 Latest Cretaceous VINUARAN
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£ 1 ]
drvuFuiufivuiaduumiaisniuuay Phu Thok Formation  $17113899¢1d 191y Late

Cretaceous
E -V — |

3/ =1 9/ ar @ o
HATYUATIUNUTBAAGINY Heggemann (1993) 11’?‘}@3,!’4@1'?‘143:[&‘1]11’!8@ ‘1’??@ Upper

[ E a
Conglomerate ﬁme; Latest Cretaceous @1U Tektite 918 700,000 ﬂﬁwuagiu%’u ATIANYU 1AA

'
1 =3

: . . . . [ ng . s oa o

VINTEUIUNTT Bioturbation AT Gravitational settling M IATU Tektites MANDYHUNURIAN

t ar P o ' ugj 1 = oi.f 1 =1 a g o =t
waslusgiunsiafiuendieg luduars msdlusunsia linumiansaafiiluny basalt 0

. ] 1 3
unsnszneegna llunswgelanwneuliuaziiongniald 0.9 - 0.3 Sl uamedi dunsaa
= L = = Y oy o A A [ 1 " 3 &£ o
191gunNn71 basalt Al guINgaAe 3.0 Al Tufs ey liseundi Pliocene FU nIzgnang
o [T . . ~ 1 &

155% Mammals tta2 I na1edlufiv 81g Pleistocene 1as Miocone MUY IUFUNTIALDZNTIY
1 - )l ] 19 - 4 q,. o1 ) 1 3; I~ 3
ey At Tangauasteansiena) Heglussavug lunu 10 was anssauui astuduy

ot ) 1 :I as 3 <2 A g7 P 3 3

Teraces  AuAasevouithilaglin FunsiauaznsisvesryIaiuInsn@eui iy 1
- ° Y s e & 3 : | gy day
narsduiwiiuswauuiaadiandeiu Funsanswedhulangs vaztdenemdredili I
o =Y A4 v 3 = & ¥ A 1 1 ¥ = a s
aasiuduuiioniu uanuratiulnsndeuiiliongunndt uaz liwuandndussn

Mammals ¥38 Vertebrate fossils ‘eé}!uc]
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Chiang Mai Nakhon Thai
High Land Basin

Levv v v b v ey v v g by d

Khorat Basin

Mudstone/Phu Thok Fm
Mahasarakham Fm

Khorat Gr

Depesition of mudstone/Phu Thok Fm

uplift =

R R e
'W T J‘TNF S

FPeriod of rapid uplift and deposition of
conglomeratic beds {(Unit Il & Unit V)

~

Decregsed T — Water table
uplif S
Period of intense weathering and differntiction
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Latest Cretaceous H38 Masstrichtian tiazi3anaeyniauiiu1nsifi 11 Krok Duan Ha Formation

2. Red or yellowish sandy soil #38 Yasothon soil iudnladnilu “Loess” vie
azneufazaudlasay namsfnunieh asneudindrufanamsniauasuendaainiv
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