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communities is becoming increasingly popular.
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UNESCO Global Geoparks are single, unified geographical areas where sites and landscapes of international
geological significance are managed with a holistic concept of protection, education and sustainable development.
Their bottom-up approach of combining conservation with sustainable development while involving local
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Link of geological, cultural, and natural
resources along the Lam Takhong River
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Lam Takhong River as an antecedent river
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Ancient Sandstone artifact from a Sandstone Quarry
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Natural streamside vegetation
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Cultural or manmade objects such as bridges,
piers, road, indicating the way of life of people
living near the basin.
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Khorat Geopark is a region of the Lam Takhong Basin covering Sikhio, Sung Noen, Kham
Thale So, Mueang Nakhon Rachasima, and Chaloem Phra Kiat districts. The geopark is
characterized by cuesta and fossils and, united with the local environment of deciduous
dipterocarp and dry evergreen forests and the ways of life extending back more than

4,000 years, can be referred to as “Cuesta and Fossil Land”.




General Geology
of Khorat Geopark
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Topography and geological cross section a long the Mittraphap Road at the area of Sikhio to
Chaloem Phra Kiat District
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Khorat Geopark area is underlain by the red Mesozoic sedimentary rocks (dinosaur age or about 150-66 million
years ago) of the Khorat Group that consist mostly of sandstone and about 4,000 meters thick. There are 7 rock
formations of the Khorat Group exposed in the area including the formation of Phu Kradung, Phra Wihan, Sao Krua,
Phu Phan, Khok kruat, Maha Sarakham and Phu Tok, from bottom to top or from the older to younger respectively.
However, the Phu Tok Formation is included into the Maha Sarakham Formation in this map.
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Qa AENOUSITUMN : N33R 518 N1euil uaviumilen azausmuseni duAuwit uavwsaivihud
Alluvial deposits : gravel, sand and clay of channel, river bank and flood basin
mmaumwﬁuﬁamLLawcﬂﬂﬂauwaEJﬁUﬁ' : N9 11378 neuts AalasuagiAviiu

ac Colluvium deposit and weathering rocks : graveL sand, silt, laterite and rock
ALNOUAENNATUN : NTIA NITY “VIi’]EJLL{]Q ﬂ‘HL‘ViUEJ’J Aanuas LLﬁthﬂﬂ’]EJLU‘U‘Vm

o Terrace deposits : gravel, sand, silt, clay and laterite
Mumwuﬂmmmaum Y9N wumaauamumm NﬂWULﬂaB‘VﬁJ IWLWWI EJﬂ‘USJLLﬁuLL@Ul@lﬂﬁMLWﬁﬂ

S Siltstone, shale and sandstone, brick red, purplish red, thin to thick bedded with rock salt potash, gypsum and anhydrite

- Funseuds funse ﬁu’m’]ﬁLLﬂ\‘lLLauLLﬂ\‘l L‘LJEJ‘U‘L!N?IN meaaLLamufmmmummuLmaﬂim‘LuLLmiumu
Siltstone and sandstone, brownish red and red, calcareous, cLaystone and conglomerate; with calrete horizons

- Funneudeding wmnden mma Nﬂ‘W‘ULi.IﬂﬂS’m LLauﬂWS’JN‘UuLQENSuﬂ‘U Furun Aunseutslasfunsielinginlu
UsznaumensInueamend 135n waaes uasiiudail
Sandstone, gray, greenish gray, brown, commonly pebbly and cross-bedded, thick bedded; siltstone and conglomeratic
sandstone with pebbles of quartz, quart2|te and chert

- Funeuds LLau‘VT‘UW‘J’]EJﬁ‘NWHaLLﬂQ Fauazung NLUWUU‘W&IVIUU‘HUU mwmmwwumaﬂsmmﬂawumuu ueunsusunulinn
Siltstone and ysandstone, reddish brown, purple and red, calcareous, with abundant and some calcrete horizone

- AuUNsIe wantudeeszau unsiewds waziunsevunsin
Sandstone, cross-bedded, siltstone and conglomeratic sandstone

Uszanu 65-55 a1utneu ﬂ'ﬁ?]umﬂlaﬂLLNuLUa@ﬂIaﬂauLﬂﬁlmaﬁJLiLSUEJ LLi\‘l‘U‘UE](5]‘1/1WIM%W%HMUﬂaNVMIﬂiWJﬂﬂIﬂQ
L‘U‘LlLLENIﬂ‘i’]‘UW‘JEJiJﬂUﬂ’ﬁEJﬂG]’JLUUVI‘i’]'UﬁG VIWSLMGZIUVUIHWUWR]IEJWW‘iﬂ LEJENL'VII‘IJ‘VINﬂﬁumuﬁu@@ﬂﬂia(ﬂu’luaaﬂLQEJ\?LWHEJ
immwaﬂﬁaﬂﬂiaumawwuwmumﬂmLmﬂu m‘lmjuwuwmwummmmﬂwamummqmumﬂm%umﬂ LLa”LﬂﬂLUu
ﬁmﬁ?u.{‘]uﬂivL'VIﬂLL‘U‘UL‘U’]EJI@]‘VI‘JEJL‘U']LWJ?IG]’W (Cuesta) 1u L‘U’]EJ']EJL‘VlEN LEU’]EUUUjU@

Approximately 65 -55 million years ago, the collision of the Indian and Eurasian tectonic plates caused the rock
layers of the Khorat Group to be folded into the Khorat Basin and to be uplifted to form a plateau. As a result, the
rock formations in the Khorat Geopark tilt to the east or northeast. Additionally, because of differences in
resistance to erosion of the different layers, older lower rock layers have been exposed to the west, giving rise to
geomorphological structures known as cuestas, such as Khao Yai Thiand and Khao Sap Pradu.
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LlIEJﬂ’N 800 000 Unou wﬂwmmuﬂmmaama‘lmm LaQULLu3§@Qu71UWWQLLu’Jﬂﬂﬂa’NLLEN Vlﬂﬁuﬂ@ﬂﬂ‘i’m‘ﬂi'lﬂ "memﬂwu
‘U’EN‘VIENU']LF‘I’] LUumua’nmmuummuamﬂuﬂiswammasum 138A71 GI”Wﬂﬂi’JC"IEJﬂﬂ’JEJLWEJiU'ﬁ (Quatemary Terrace, Qt)
LLauLL‘IA’J‘JENa’m’ﬂ‘MQJTJQJﬂULLlI‘I.J’]lIﬁbLﬂu’WW'WluﬂE]u‘i]’mL‘UWLﬂ’JﬁﬂWLLauwumﬂaLﬂﬁN IUVIUGMLﬂu@lwﬂ@‘Uﬂi’m‘Vﬁ’WEJWUWQQU‘JWLI']EU
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Lam Takhong is an antecedent river because it flowed through the area of the geopark before the rise of the
cuestas. When the land was uplifted, the Lam Takhong and tributaries eroded deeply through the rock layers.
However, rocks of the Phra Wihan and Phu Phan formations are more resistant and remain as 2 rows of cuestas, along
with a water gap cut out by the Lam Takhong. This is the site of the Lam Takhong Dam. During the last major uplift
800,000 years ago, the Lam Takhong or the ancient Mun River shifted its course and contacted the rock salt layer of
the Maha Sarakham Formation. Gravel and petrified wood was deposited eastward as an elongated ridge, called a
Quaternary terrace (Qt). Water flowing along the new watercourse and along the Mun River carried sediments from
the cuestas and nearby areas and deposited gravel and sand 60 meters thick along with numerous and diverse plant
and animal fossils of many ages in Chaloem Phra Kiat District.
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Geological history of the Khorat Geopark and the Khorat Plateau (from 125 million years ago to the present)

msifalAIdNIASTY | Khorat Cuesta Formation
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Early Cretaceous Period 125- 133 million years ago
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A basin collected sediments from a waterway flowing westward giving rise to the
Khok Kruat Formation. The climate was arid.
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Late Early Cretaceous Period 112 - 100 million years ago
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The collision of tectonic plates caused the area of Loei and Petchabun provinces
to be uplifted forming hish mountains. The waterways once again flowed eastward.
The climate was semi-arid to arid.
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EarIy Late Cretaceous Period 100 - 90 million years ago
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Sea water invaded the land 3 times, being trapped to form a large lake with still
water. The climate was arid, resulting in the precipitation of rock salt and potash.
These layers alternating with layers of clay form the Maha Sarakham Formation
(red color)
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Late Cretaceous Period 90 66 million years ago
amwt,nﬂaa:uLlJaEJumnw.,LamumLﬂmmaL‘UuLLEN'wLmulﬂﬂaﬂmuﬂauVIiﬂaﬁ]ﬂﬂmiwmww
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The environment changed from a saline lake to a basin filled in with sediments of

sand mostly blown in by wind, forming the Phu Thok Formation. The climate was
arid to semi-arid.

. gAw1aledu 019 66-23 dwlriou

Paleogene Period 66 - 23 million years ago
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Collision of the Indian tectonic plate with the Eura5|an tectonic plate created
pressure causing the folding of the rocks of the Khorat Group to form the Khorat
Basin, the Phu Phan mountain range, and the Sakon Nakhon Basin. The land was
lifted resulting in erosion and transportation of sediments eastward along water-

ways. The climate alternated between hot humid and arid.
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Neogene to Quaternflry Periods 23 million years ago to present
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Folding and lifting of the rock layers continued especially in the west and south
and in the Phu Phan range causing tilting of the layers, eventually forming the
topographic features known as cuestas. Sediments of gravel and sand were carried
eastward forming a thick layer of deposits 60 meters deep in Chaloem Phra Kiat
District. These deposits have yielded numerous fossils, especially ancient elephants.
The climate was warm, cold, or hot with alternations of drought.
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Khorat Geopark area and the Lam Takhong antecedent river
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uplifting

1. fiuwnsiingalnsuaadn
Triassic granite

2. nguiuaTEys
Saraburi Group

3. nuIARUYNTERS

4.

Phu Kradung Formation

NUINAUNTZINS
Phra Wihan Formation

. RUINAULENT

Sao Khua Formation

. MIAAUGNILY

Phu Phan Formation

past
Uagdu
present
7. vinaiulannsan . .
Khok Kruat Formation N13INAIVDILAUNY
8. NUINAUNRIAITAY uplifting

Maha Sarakham Formation
9. nznauangadluludn

Cenozoic sediments
10.n370/Aulassganamasuns

Gravel/Yasothon soil series

wundagtumiiunisiudn enfuazianseu iannzneulnedneasslaraIuIAsedAy Weni

800,000 Uriou iimiluiiungiinuag ldnanerduiiu (10) 9 e.guilu-vameiade-ios-adunsziiesh

Area of Khorat Geopark at present after lifting of the land and erosion with the carrying away of sediments

along the Lam Takhong and tributaries 800,000 years ago to form a terrace with fossil wood (10) from Sung

Noen to Kham Thale So to Mueang to Chaloem Phra Kiat districts.




Top view of cuesta morphology
from south to north
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Top view of cuesta morphology
from north to south
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inamBUINRUWS:=IHKS | Phra Wihan Formation AasmBUIARUNWAL | Phu Phan Formation

cuesta cuesta

LWIVUIUIN LN

Khao Khanan Chit Cuesta Khao Pha Cuesta
RIRERBIRIER WINSEIAY WANSN

Khao Yai Thiang Cuesta Khao Kradon Cuesta Khao Phrik Cuesta

WU AA-L NN

1uUsEa Wunan
Khao Nam Dot-Khao Mak Cuesta MUY u \wtuu

Khao Sab Pradu Cuesta Khao Puen Taek Cuesta
Phu Pha Sung Cuesta LUNAIUE U LUV

Khao Sam Sib Sang Cuesta Khao Khiao Cuesta
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Land of fossils of 3 periods (Cretaceous, Neogene, Quaternary) in 4 directions and 20 km.

PaleontOPOI iS/FOSSiI Clty radius from Khorat city
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WOa'(_jaé'- mﬂTuIﬂS’]UQTQW’]S’ﬂ oy Wu S:Th UV Odl-an Mueang Nakhon Ratchasima and Chaloem Phra Kiat District Sites

Animal Fossils of Khorat Geopark... Naw Genus/Species

lasnlngda Junanala

o éa Khor il i
AEULSULA DS qqaﬁm horatosuchus jintasakul

Siamraptor suwati

waslaldnda vintetouda
Merycopotamus thachangensis
#3us51U1 las1vLaud
Sirindhorna khoratensis

DUYINDI3EN WaNuslu
Aceratherium porpani

FNUHNUTE FIUIILD
Ratchasimasaurus suranareae

ATaguils laTviouds
agnulunay Guaud TasnunisAa Wiezd Kizylkumemys khoratensis

Siamodon nimngami Khoratpithecus piriyai
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InadwodaBadANATUSSW Ancient elephant fossils site,
Uons1gUauws:wns Ban Phra Put sand pit, Phra Put Subdistrict, fiuanag 1es1o 16 autnou s
AUaWs:WNs d1nolaauws:iiesd | Chaloem Phra Kiat District 16 Million YearsAgo

Tha Chang Subdistrict,

II.hEl\W\!’eaUaIﬂIUI_a'ls Dmosal!r fOS.SI|S site, Ban Sa PI.1an.H|n suaningg Ifos1o 9 Fuiliou | Tha Chang Subdistrict,
uarnuuua=waunu excavation pit, Suranaree Subdistrict, 9 Million Years Ago
FUagsuns 81InaliJodunss1sdun | Mueang Nakhon Ratchasima District
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Tha Chang Subdistrict,
6 Million Years Ago

Suranaree-Khok Kruat Subdistricts,
110 Million Years Ago

fuaniig ies1o 6 duildou

suagsuns-Tannsan 10019 110 &ulriou

siuangy |ﬁ.93']3 4 3ulniou Tha Chang Subdistrict, ﬁflua[ﬂnq\] |ﬁ03']3 200,000 Unau Khok Sung Subdistrict,

4 Million Years Ago 200,000 Years Ago
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fngniwlns1silowasad. .. | The Potential of Khorat Geopark to the
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UNESCO UNESCO Global Geopark

AUllAUIKIIVIIAYERIa=-WodBa
Cuesta & Fossil Land
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Q‘VIEJ']Uﬁimiﬂi’]‘UiJL?J’]Lﬂ’JﬂW] 1/1LﬂuaawuwaqLmammnmqﬂmemﬁuaﬂaﬂ
Khorat Geopark has a cuesta that is part of one of the longest cuesta ranges in the world.

LAEALIEI8LES Khao Yai Thiang Cuesta

WEn U JuwAn Khao Puen Taek Cuesta

I AnmussWhankangarewusnanlulan
The highest diversity of ancient elephant genera in the world

FradnneulnEiZen Frenaeuluglaludizey Fradenamsglaliineu

(Gomphotherium) (Deinotherium) (Tetralophodon)

Frslaglnlalnmou Frendenlusniuds Freaplnaou F9089a
(Zygolophodon) (Protanancus) (Stegodon) (Elephas)
Frenasudnluslalusisen Frslglusnalanou Frsawlnlalnnou

(Prodeinotherium) (Sinomastodon) (Stegolophodon)

. . |Khorat Geopark
ananunilnstulowsa Identit

AuIAUNKY 1 1va1 1 Bu 1 Ua 1 a1 1 9susssu NU 3 61N

Geographical area of the cuesta, sandstone, dipterocarp forest,
antecedent stream, Tai-Khorat culture and three fossils

WAV IUFUB LA

Cuesta
Tusssulnlasiy
Tai-Khorat Culture -
#unse
Sandstone
Ifinaneduiiu
Petrified Wood
Uufed
Deciduous
v < o . Dipterocarp
FANATUTIN Forest
Ancient Elephant/
Proboscidean
dryanuni
n3wannsssrius=
D)
“linaraufiu”
“Pairifizd wood
is e lagznd of
gzological
rasourcses of
Nainon Raicnasima
Provineg”
laluians
Dinosaur am2ADY

Lam Takhong
Antecedent Stream
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Geotourism

nsvisafisawuuIletiag (Geotourism)
fomsvieaflendiatuayuniedaaiudnuas
ysgdmansilaniu viosndnuaivosiud
WaRudsinden 55@ANe Sausssy
aursenIn Usan wazauduseTinvo sy

q Ry q

'
a

florfuey Teonisviondiondessainen
(Geological Tourism) \Juduwilsvesnis
vfauﬁmt%mﬂﬁmam‘ (UNESCO, 2011;
National Geographic, 2011; Geoworldtrav-
el, 2011)

Geotourism is defined as tourism that
sustains or enhances the distinctive
geographical character of a place—its
environment, geology, heritage, aesthetics,
culture, and the well-being of its residents.
(UNESCO, 2011; National Geographic,
2011; Geoworldtravel, 2011).
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Geotourism Route 1

Four-Tusker

Geotourism Route 2

Khorat Khmer Givilization

AugisausIlownsa
“nN18usuNSUISY”
91INdI0AUWS:INYSH
UASSIBEUN

Audiseuiomia Alowngy
uazilovis

Geopark learning center,
geoscience and geotours

doviSanwiadnya
Mun River Rafting and Cruising

Anwisssuvifuasdinaetlaya nsay
Selunauagleaadthefindussn

Study nature and the way of life
along the two banks of Mun River.
See the giant banyan tree, an ancient
boat, and ancient elephant fossils.
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wwsnruriliinaneiduru
Khorat Fossil Museum

aufnduazuimsvieaiisndessdinen
fneinen uagtaussaudioshulasy
AMzAD9

Dedicated to the preservation of

geological, ecological and cultural
heritage

Uons1ggNANATUSSW
Ancient Elephant Sand Pit

171 10 Uansnevaseneaunseness
WAUTIRNAIUTTH AN

One of the 10 sand pits in Chaloem
Phra Kiat District, land of the ancient
elephants

nwads:=pguwa na:
oUan0s8gn1ogsuns
Chumphon Gate and

Thao Suranaree Monument

uneiunseanUamituuasfaiuas
Tunsvadenszunsealumsy Weonin
300 Unou

City wall of sandstone from stone
sanctuary and laterite from the plains,
during the reign of King Narai the
Great, more than 300 years ago

Twugutilof Inumsvaulijou
Phon Sung Eco-community,
City Border Agriculture

Aanssududnseusudusysel suau
LNYATLUUALAN

Cycling activities along Lam Boribun,
viewing traditional village farms

WWsNUrIiJouuASS1BEUN
Korat Museum
BUNTIANITIAUTITUIATIY 5 &R
4,000 U

Exhibitions of culture in Khorat over
5 ages and 4,000 years

dsnanAuwuudu
Phanom Wan Stone Sanctuary

Usnamitunsie 2 @ I‘HLLWEN'?@JUﬁiﬁJ
4y

Sandstone sanctuary with red and
white sandstone, 4 ages of culture
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Geotourism Route 3| Khong Dee Khee Kata Wisdom

Geotourism Route 4

Sri Janasa Dvaravati

5ntndn Nam Cha Temple

gluaniinvasin af1avivelsaeena ady
wizldasdud 7 grugluaadufiunse
Lmzaé'ﬂmwLVlWLLazé'ﬂﬁmumﬁmagm
WATANNIZBUNINTITD1 0

The old chapel of Nam Cha temple was
built over the chapei of the hospital in the
reign of Jayavaraman VII. The base of the
old chapel was made from sandstone and
carved with images of gods and asuras

churning the Ocean of Milk and a picture
of Indra riding the Erawan elephant.

aouruauw
Suan Thung Uncle Pee Resort

A0S AEIUSITUVIALNA ML ABILAY
Woeu fufiisfusiveunfidzau
wiAeuiaiinvesqed

A resort with a natural garden near
the Lam Takhong and rice fields and

a museum of antiques collected by
Uncle Pee for most of his life.
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paAtngn
Nam Cha Market

VouNgnTununs vu-taundndioud
nuATAN L INNUAUALSUEREAD
waziinU1musssumAlndgusu

Agrotourism, admiring and shopping
for agricultural products from the
fertile soil along the Lam Takhong
and wild mushrooms from nearby
forests

AUgY WanINaoduIS1ISWUR
Center for production of
saline soil, Phan Dung

Seuinidaygyviesdu sumsudninges
As15NTne viseinFennAuLAY

Learning local wisdom about the
production of salt from saline soil

auasnianiuanitsnlwguitu
Sung Noen Railway Station
Monument

ayasalaniuanifsalngaiiu annd
yun1esalinaleanswsnuaauseine
@iy 9.5

Sung Noen Railway Station Memorial,
along the oldest railway line in
Thailand from the reign of King
Rama V

IJovIaun
Sema City

Weslusialuaioensesssuningi
(WN5ARITTYN 12-15) Fauriunlgds
nead NN UBELBoNSUsTTUeNlY
1AM (WVIﬁﬂmiwﬁ 15-18)

An ancient city of the Dvaravati
civilization (7" - 10" centuries A.D.),
superimposed in some parts by
constructions from the Khmer
civilization (10" - 13" centuries A.D.)

Civilization

WS:UdUAUNSY
Sandstone Reclining Buddha

Ufunssunszuauaienigd nlag
Tngignlue dony Jusenidedls g
1,300 U 91nAUNTIELAY WHAIBILND
gaiily

Sandstone Reclining Buddha from the

Dvaravati period 1,300 years ago, the
largest and oldest in Southeast Asia

INaJAUANZIIUU
Sung Noen Sandstone
Historical Quarry

LA AAUNIIBLAIES1IUTIE M DN
1,000 Ynau
Source of red sandstone used in the

construction of stone sanctuaries
more than 1,000 years ago

30




Geotourism Route 5

Tai-Yuan & Khurak

Geotourism Route 6 | Khao Yai Thiang Cuesta

natnln-gou
Tai-Yuan Market

Wy
Bukha Escarpment

NITULIINTYA LAYTRLWIVUIUNIS
s e luasasiulan 2

Elongated escarpment, a site to
honor to the Free Thai Movement
during the Second World War
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Escarpment

AUGIMIUSSSUIDaUSIBY Uugou
Ban Yuan Chalermraja Cultural
Center

AudSeuTTnusssuln-edu uavnain
tueu uasiudin

Tai-Yuan Cultural Center and Ban Yuan
Market, Sikhio District

wIASH

Khurak Escarpment

AT IiusTvA 2 LU wasiupay
NI ﬁw%j%'ﬂ

Two different landscapes can be seen
from the viewpoint, sandstone
cuestas and limestone mountains,

while cherishing sood memories of
Khurak Escarpment.

INEIAUGINEAD
Sikhio Sandstone
Historical Quarry

WAAIPARUNIIBUIES19UTEM onIn
1,000 Ynou
Source of white sandstone used in

the construction of stone sanctuaries
more than 1,000 years ago

WYY
Pha Yai Thiang

NTUAUNTIOLAITIUIUSNENBNES 5.5

Sandstone escarpment site of the
legend of Granny Thiang during the
reign of King Rama V

fvAduUNGIUIIAzNWITEUE
Khao Chan Ngam Cave and
Prehistoric Paintings

Tausssuusinvuaulasveasiulvg
Tunwdeud 4,000 Y Nonunduniians
Culture of Neolithic ancestors as

shown in 4,000 years old pictographs
at Khao Chan Ngam Cave

QABLIONNTINGY
Khao Yai Thiang Geoviewpoint

o A

ANBATNUNAIEAT AD ANSWIHINEIU
AT vesyeA

Potential for cuestas in producing
green, renewable energy for
humanity
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Geotourism Route 7 Phu Pha Sung Cuesta

UnmN3airus
Wang Nen Waterfall

dranluanrunnafiunsigludineaog
Wuihenfiddaveaiisaniniian Tu
FNTAUATI VAN

Water flows through sandstone
rapids of Lam Takhong, the waterfall
most vislted by tourists in Nakhon
Ratchasima.

dannvgusuNMWATLIW
Dong Mafai Coffee
Community Enterprise

nuvlaanzieudsiainiagimans Gl
VUL NATART g9 400-700 LA

Coffee registered as a Geographical
Indication (GI) product, grown on a
cuesta, 400-700 m. altitude

JolUaiy RN
Wat Pa Phu Pha Sung

aulugiuilalant $1uad1edALafe
ASH

View of cuestas and the splendid
Chedi Sri Phu Pha Sung

UUWIBUNWIGY
On the Phu Pha Sung
Escarpment
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