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Introduction

10 Years of SDGs
Reflections and Urgency for Action

« 2025 marks the 10th Anniversary of the
Sustainable Development Goals (SDGs).

« Despite progress, ecosystem degradation
continues—deforestation, soil erosion, and
biodiversity loss.

« The next five years are critical for realigning
science, policy, and community actions

toward restoration and sustainability.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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Introduction

Bridging Science, Policy, and Local
Wisdom for Sustainability

SUSTAINABILITY

« Science provides evidence and innovation for
restoration.

« Policy creates frameworks and ensures long-
term impact.

« Local Wisdom connects people, place, and
tradition.

« Together, they form the foundation for

sustainable ecosystem management.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University

FACULTY OF TECHNOLOGY < '\ ~:% =
> KHON KAEN UNIVERSITY  ©recino®®



-A\‘ SDG
',‘ \é MOVE® KKU TE KKU 4

10th vear of the SDGs: Reflections, Realignments, and the Way Forward
18-19 November 2025 at the Ministry of Foreign Affairs in Bangkok

FACULTY OF TECHNOLOGY< . ‘3, &
KHON KAEN UNIVERSITY > KHON KAEN UNIVERSITY “©7gcino'®

) .V | A : S X N ,y' ‘\“ < TM //\? | J
~ oy W - -
Natural Diversity Culture and History I n t r o d u Ct I o n

| |
A: Abiotic Elements B: Biotic Elements C: Cultural Landscape # Geopark: A Living Laboratory for

Sustainability

Geodiversity Biodiversity
« Geoparks connect geoheritage, biodiversity, and
Scientific, academic, touristic values ABC Concept
cultural identity.
h 4 A 4
Geosite g Geotourism g Rural Development - Serve as platforms linking research, governance,
l I Activitios and community participation.
Geoheritage | Geoaducation - Demonstrate how place-based science supports

restoration and resilience.

« Empower communities through education,

geotourism, and local innovation.
Social and Economic

Environmental Development
Development

r

Sustainable Develpoment

Singtuen, V,, Vivitkul, N, & Junjuer, T. (2022). Geoeducational assessments in Khon Kaen National Geopark, Thailand: Implication ] ) ) ) _ _
for geoconservation and geotourism development. Heliyon, 8(12), e12464. https://doi.org/10.1016/j.heliyon.2022.e12464 Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University



unesco

Global Geoparks

See country index below map for site listings.

The designations used in this map do not imply official endorsement or acceptance by
the United Nations.

The designations emplayed and the presentation of material on this map do not imply
the expression of any opinion whatsoever on the part of UNESCO concerning the legal
staws of any country, territory, city or area or its authorities, or concerning the
delimitation of its frontiers or boundaries.

The reduced scale of the map and the cartographic projection have resulted in
approximate locations of some sites.

Land cover data: Tom Patterson, US National Park Services
Map editing, layout and text: UNESCO Earth Sciences and Geoparks Section

® UNESCO Earth Sciences and Geoparks Section
Map projection: Robinson
Scale: 1:70 000 000

Austria . Taining
18. Styrian Eisenwurzen . Xingwen
99. Oreofthe Alps . Yandangshan

. Fangshan
Belgium . Funiushan
126. Famenne-Ardenne . Jingpohu

. Leigiong
Brazil . Taishan
38. Araripe . Wangwushan-Daimeishan
176. Southern Canyons Pathways . Longhushan
177. Sérido 49. Zigong
178. Cagapava . Aba Desert
179. Quarta Colénia . Qinling Zhongnanshan
196. Uberaba . Ningde

. Leye Fengshan
Canada . HongKong
67. Stonehammer . Tianzhushan
100. Tumbler Ridge . Sangingshan
127. Percé . Shennongjia
147. Cliffs of Fundy 93. Yanging
148. Discovery 101. MountKunlun

102. Dali-Cangshan
Chile 109. Dunhuang
146. Kitralkura 110. Zhijindong Cave
118. Arxan
China 122. Keketuohai
Danxiashan 128. Guangwushan-Nuoshuihe

8. Huangshan 129. Huanggang Dabieshan
Lushan 145.Yimengshan
Shilin 143. Jiuhuashan
Songshan 149. Xiangxi
150. Zhangye
198. Enshi Grand Canyon
Tenglongdong Cave
203. Xingyi

5
3.
4.

5.

2. Wudalianchi
. Yuntaishan

7.

. Zhangjiajie
26. Hexigten

202. Wugongshan

199. Linxia

200. Longyan

201. Mount Changbaishan
214. Kanbula

215. Yunyang

Croatia

45, Papuk

141. Vis Archipelago

197. Biokovo-Imotski Lakes

Cyprus
111. Troodos
Czechia

32. Bohemian Paradise

16. Mt. Paektu

Denmark
103. Odsherred
164. Vestjylland

204. The South Fyn Archipelago

Ecuador

142. Imbabura

217. Napo Sumaco
218. Tungurahua Volcano

Finland
64. Rokua

151. Lauhanvuori-Haemeenkangas

THE UNESCO GLOBAL GEOPARKS

165. Saimaa

174. Salpausselid

205. Impact Crater Lake Geopark
Lappajadrvi

9,

21.

ce
Haute-Provence
Luberon

77. Massif des Bauges

83.

Chablais

104. Monts dArdéche
123. Causses du Quercy
130. Beaujolais

206. Armorique

207. Normandie Maine

Ge ny
. Vulkaneifel
. TERRA.vita

. BergstraBe-Odenwald
. Swabian Alb
. Harz, Braunschweiger Land -

Ostfalen

163. Thuringia Inselsberg - Drei
Gleichen

170. Ries

0. LesvosIsland

. Psiloritis

. Chelmos Vouraikos

66

Vikos - Acos

112. Sitia
167. Grevena- Kozani
175. Kefalonia-ithaca

180. Lavreotiki
212. Meteora Pyli

iungary
84. Bakony-Balaton
208. Blikk Region

celand
76. Katla
113. Reykjanes

ndonesia

85. Batur

114. Gunung Sewu
137. Ciletuh - Palabuhanratu
138. Rinjani-Lombok
152. TobaCaldera
168. Belitong

181. ljen

182. Maros Pangke|
183. Merangin Jambi
184. Raja Ampat
219. Kebumen
220. Meratus

Iran (Islamic Republic of )
124.Qeshm Island

185. Aras

186. Tabas

reland
14. CopperCoast

75. Burren and Cliffs of Moher

. Madonie
. Beigua
. RoccadiCerere
. Adamello-Brenta
. Cilento, Vallo di Diano e Alburni
. Tuscan Mining Park
. Apuan Alps
. SesiaVal Grande
. Pollino
. Aspromonte
. Majella
. MurGEopark

Itoigawa
Unzen Volcanic Area

. Toya-Usu

San'in Kaigan
Muroto
Okilslands
Aso

. Mt. Apoi
. lzu Peninsula
. Hakusan Tedorigawa

125. Comarca Minera, Hidalgo
121. Mixteca Alta, Oaxaca

Netherlands (Ki
95. DeHondsrug

Nev and

189. Waitaki Whitestone
Nicaragua

153. Rio Coco

37. GeaNorvegica

61. Magma

146. Trollfjell

190. Sunnhordland

222. The Fjord Coast

e
Pen

139. ColcayVolcanes de Andagua

Philippines

191. Bohol

Poland
162. Holy Cross Mountains
213. Land of Extinct Volcanoes

Portugal

52. Arouca

88. Azores

36. Naturtejo

107. Terras de Cavaleiros

154, Estrela
210. Oeste

Republic of Korea

71. Jeju

120. Cheongsong

132. Mudeungsan

155. Hantangang River

192. Jeonbuk West Coast

223. Danyang

224. Gyeongbuk Donghaean

Romania
29. Hateg Country
173. Buzau Land

Russi; eration
156. Yangan Tau

157. Djerdap

Slovenia

S0. |Idrija

. Basque Coast

. Cabo de Gata-Nijar

. Sierras Subbéticas

. Sobrarbe-Pirineos

. Sierra Morena de Sevilla

79. Villuercas Ibores Jara
86. Central Catalonia
98. Molina&AltoTajo
108. El Hierro

117. Lanzarote and Chinijo Islands

119. Las Loras

133. Origens

140. Courel Mountains
158, Granada

159. Maestrazgo

193. Cabo Ortegal

211. Calatrava Volcanoes - Ciudad

Real
227. CostaQuebrada

Sweden

171. Platdbergens

Tanzania
134. Ngorongoro Lengai

Thailand
135. Satun
194. Khorat

97. Kula Salihli

. North Pennines AONB
. North-West Highlands
. Fforest Fawr

. English Riviera

. GeoMén

58. Shetland

160. Black Country

195. Mourne Gullion Strangford
228. Arran

Uruguay
92. Grutas del Palacio

VietNam

72. DongVan Karst Plateau
136. Nen nuoc Cao Bang
161. Dak Nong

229. Lang Son

TRANSBOUNDARY UNESCO
GLOBAL GEOPARKS
AL i

Tia
209. Schelde Delta
Germany & Poland
73. Muskauer Faltenbogen /£uk
Muzakowa

Hungary & Slovakia

60. Novohrad-Nograd

nd
15. Cuilcagh Lakelands

INTERNATIONAL GEOPARK

GLOBAL GEOPARKS

including 5 transboundary
UNESCO Global Geoparks

229

presentin ()
WU MEMBERSTATES

& covering more than 816,629 km?

UNESCO Globsl Geonarke Man 3025-2026-ioubellior EN.ai 24082025 145127

2025 - 2026

Associate Professor Vimoltip Singtuen, Ph.D.
Khon Kaen University




Chiang Rai Geopark

10th vear of the SDGs: Reflections, Realignments, and the Way Forward

Qnij"IUSSﬂ-j LWG9vS1Y 18-19 November 2025 at the Ministry of Foreign Affairs in Bangkok
Lampang Geopark
anyussauauv
angnussaiyauLLAU
. Khon Kaep Geopark

i
HALASIN W
GEOPARK

onyUSSEUNWAUS
Kalasir‘ Geopark

anussailinarwdukuain |
Tak Petrified Wood Geopark

N
= ) angnussaiguUasIssl
it : Ubon Ratchathani Geopark
QnENUSSULWBSUSH i
Phetchabun Geopark § l
' oot
| , aNYUSSLUTUNID
Chaiyaphum Geopark

QNYTUSSTUWHTIVUTIA

Phu Hang Nak Geopark _i gnnussailantns1s

Khorat UNESCO Global Geopark

‘ Q anussailanyavagwualn UNESCO Global Geopark
| gf’!‘\«-ﬁ_

“ v anenussaiUs:infAlne National Geopark
Satun UNESCO Global Geopark \1:’,’

@ anenussainovau Local Geopark

2V spG o
i MOVE

i 3 KKU <
v FACULTY OF TECHNOLOGY«  \. P
DU £cHNO

KHON KAEN UNIVERSITY »KHON KAEN UNIVERSITY 7

Geoparks
in Thailand

1 UNESCO Gilobal Geopark

« Satun UNESCO Global Geopark
« Khorat UNESCO Global Geopark

2 National Geopark

« Ubon Ratchathani Geopark
« Khon Kaen Geopark
« Phetchabun Geopark

3 Local Geopark

« Tak Petrified Wood Geopark
Lampang Geopark

Chiang Rai Geopark
Chaiyaphum Geopark
Kalasin Geopark

Phu Hang Nak Geopark

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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Singtuen, V, Joosakoon, P, Phajuy, B. et al. Geological framework and morphotectonic characterization of the Khon Kaen
Geopark, Northeastern Thailand. Sci Rep 15, 30323 (2025). https://doi.org/10.1038/s41598-025-16235-7

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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Triassic—Jurassic Red Beds Sequence

Phu Wiang Discoveries

¥/

Sauropod and theropod remains,
including Phuwiangosaurus, found

_¢_

&

Iron-Bearing Lateritic Formations o 3

Differential Erosion

52

Sandstone strata erode to form
distinctive cuesta ridges and
mesas

Mesozoic—Cenozoic Stratigraphy

©)

Archaeometallurgy

o3 °

Ancient iron smelting sites linked
to lateritic ore deposits

Active Geoscientific Research
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Mesozoic Sedimentation

Extensive fluvial-lacustrine
deposits form the reddish
sedimentary rocks

Early Cretaceous Dinosaur Fossils

Intense weathering and iron
enrichment create lateritic and
ferricrete soils

Mesa—Cuesta Landforms

Regional Correlation

Area serves as a reference for
stratigraphic correlation within the
Khorat Group

Iron Age Smelting Sites

(Q Ongoing Studies

Petrography, geochemistry, and
remote sensing contribute to
geoconservation
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petrography

Ecosystem Restoration

geochemistry

Geo—-Cultural Research

@ petrography
geochemistry

Explanation

Sandstone with planar cross-bedding :
medium sand, moderately to well-sorted 4

4 Pre-Khorat Paleoenvironments A

Gadto e with trough cross-bedding :
edium sand, moderately to well-sorted 3

Red soil erosion :

very ﬁne to fine sand o i

petrography
——— Erosional base boundary

« The Nam Phong Formation in the western Khorat Plateau (Khon Kaen

Geopark) records Late Triassic—Early Jurassic continental deposition.

Loei-Phetchabun Volcanic Arc/ jyf’ « Stratigraphic analysis shows litharenite and lithic wacke sandstones,
; < ij

volcaniclastic sediments . . L.
interbedded with red paleosols and polymictic conglomerates,

braided river system i ] ] ] ] . ]
reflecting a braided fluvial system with episodic subaerial exposure.

« Geochemical and REE analyses (notably negative Ce anomalies) indicate

derivation from an active continental margin under oxidizing and semi-
arid to subhumid paleoclimate.

« The formation represents a tectonically active syn-rift basin,

kolsaniGiaSHEeriments comparable to the modern Ebro Basin (Spain), emphasizing

. _ uniformitarian analogs for interpreting ancient continental systems.
convergent margin setting

Singtuen, V, Phajuy, B, & Charusiri, P. (2025). New Geochemical Insights into Pre-Khorat

Paleoenvironments: A Case Study of Triassic—-Jurassic Reddish Sedimentary Rocks in Thailand. Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
Geosciences, 15(8), 324. https://doi.org/10.3390/geosciences15080324
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Ecosystem Restoration
Geo-Cultural Research

A Mesozoic sandstones of the Khorat Group

« The Khon Kaen Geopark exposes Mesozoic sedimentary rocks of

. Y= e four formations—Phra Wihan (PWF), Sao Khua (SKF), Phu Phan (PPF),
Age Stratigraphy A 5 3:—"3 ,-' : ;;11 i .\ Kontum Massif -

. £ T “LoeiFold BE't{::::,;,;'5"?;'?:4;.. \ SOUTH CHINA and Khok Kruat (KKF)—within the Khorat Group.
E % - n A-‘*'. . e _l‘::.‘ ot ‘ ‘B

S | Abian |\ aha Sarakham Fm, | siBUMASU r\_.mvwwmi \.__ « Field and petrographic analyses show immature, clast-supported

e Bl R e S _BURMA b h‘,',."p : .
Apda ol Feroat P : | pebbly sandstones and siltstones, with minor calcretes.

§ Phu Phan Fm. E . e v ; .:}

3 ----------- S = 4 Qo S el ST « Petrographic (Q-F-L) and geochemical (major—trace—REE) data

> ('_'-, mEa—— '% 2) sedimenatry ".“ te ; - - - -

8 | Bermasian || iy Wihan P, = prOVERAIES T pﬂ'?“?“”?"{‘“"” £ indicate sources from quartzose sedimentary and felsic—

arly Barremian| 2 E . .“_: B e S
| P Kradung P a - A ETH 0 camsopia § 2 intermediate igneous rocks.
g6 Upper Nam Phong Fm. & | Felsicigneous A e « REE patterns and element ratios suggest deposition in a passive
‘\../‘\..L.:"?..f i i T W W N A W W W = @ g pr()\-’enance -c;e-t;c.e-o:l; ¥ i

@ Rhati ower Nam Phong Fm. | £ | 2 & p : . . . . .

wen | LowerNamPhongFm. 16| 55 (D) Scle: 118489298 |7 continental margin or upper continental crustal setting, reflectin

i E|< 2 o Zoom Level: 5

% Carnian-Norian Huai Hin Lat Fm. % E lntennrt:}i:ea;z;l%:eous ! 300mi -:-1-32.341{.-..162Long Bl esri . .

=l ol P - recycled orogen provenance of the Mesozoic Khorat Basin.

Singtuen V, Phajuy B, Anumart A, Charusiri P, Chawthai N, et al. (2023) Geochemistry and provenance of Mesozoic

sandstones in Khon Kaen Geopark: Implication for tectonics of the western Khorat Plateau of Thailand. PLOS ONE Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
18(4): e0284974. https://doi.org/10.1371/journal.pone.0284974
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Ecosystem Restoration
Geo-Cultural Research

A Geological framework & morphotectonics

o Located on the western margin of the Khorat Plateau, Northeastern

Thailand. Composed of Mesozoic Khorat Group formations.

Study integrates field data, satellite imagery, and seismic

interpretation.

Western sector shows multiphase syncline and strike-slip faults.

Eastern sector features anticline and reverse faults with gentle

topography.
Main structural trends: N-S, NW-SE, and NE-SW, indicating muiltiple

tectonic phases.

Tectonic activity and lithological variation shaped the present

geomorphology.

| saline water

Singtuen, V, Joosakoon, P, Phajuy, B. et al. Geological framework and morphotectonic characterization of the Associate Professor Vimoltip Singtuen Ph.D. I Khon Kaen University
Khon Kaen Geopark, Northeastern Thailand. Sci Rep 15, 30323 (2025). https://doi.org/10.1038/s41598-025-16235-7 ’
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Paleontological Heritage Legend
Dinosaur Footprints Paleontological Heritage in KKGp (® Dinosaur Footprints KKGp \\‘
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.. . Geoconservation of Dinosaur Footprint

Dinosaur Footprints KKG Q

The Hin Lat Pa Chad geosite in the Khon Kaen National Geopark
preserves dinosaur footprints of Carmelopodus isp. (theropod) and

Neoanomoepus isp. (ornithischian) within the Phra Wihan Formation

Google Earth
(Early Cretaceous).

« Evaluation shows high scientific, moderate educational and touristic
value, but high deterioration risk.

« Main degradation factors: humid climate, stream erosion, road
construction, and human activity.

o Geoconservation measures proposed: redirecting water flow,
removing construction sediments, and implementing continuous

monitoring and geoeducation programs.

Singtuen, V., Anumat, A, Chartramthitikun, N. et al. Evaluation and Geoconservation of Dinosaur Footprint

Paleontological Heritage at the Khon Kaen National Geopark in Northeastern Thailand. Geoheritage 15, 21 Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
(2023). https://doi.org/10.1007/s12371-023-00794-0
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el Preliminary study of the relationship between geological factors and the distribution of forest:

Resources for

Society A case study in Phu Wiang Mountain Valley of Khon Kaen Geopark

. - " - - L)
1B o Vimoltip Singtuen®” and Burapha Phajuy®
". L ! Department of Geotechnology, Faculty of Technology, Khon Kaen University, Khon Kaen, Thalland
i . e s £ Departrment of l.Senln.gical S:ier!oes. Faclult',' f:f Science, Chiang Mai I..Inliu'etsiw. Fhiang Mai, Thailand
H e *vumaltipst @gmail com vimosi@kku ac th **buraphaphj3 @gmail com
el R INTRODUCTION
i e *:‘*

Phu Wiang Valley is an area rich in natural resources, bath biological and physical features, which is located in Wiang
Kao District of Khon Keen Provinee and & part of Phu Wiang National Park and Khon Kaen Geapark The sres exhibits a
special topographic feature where the folding is the main geological structure that creates high mountains surrounding
the basin in the middle and consists of sandstone of Korat Group (Nam Phong, Phu Kradueng, Phra Wihan, Sao Khrua,
v *..m Phu Phan, and Khok Kruat Formations) as shown in Fig. 1. According te the conservation legislations of the Department
¥ of Mational Parks, Wildlife and Plant Conservation, studying vegetation at different heights and lithological
characterstics is therefore interesting because the factors can be contralled, especially agricultural activities

ke : PREVIOUS FORESTRY STUDIES

v 1ams o o rem -

4
B
*
.

simm
"

m Accarding to studying the flors and faund in the Phu Wiang National Park of Thitimetharach (1998), the work setup &
mn ""“"‘“:m . v experimental plots, sizes 40x40 m¥, at altitudes of 300, 400, 500, 600, 700, and 800 MSL (1 plot at each level, a total
: :t:::ﬂ * "_'::::::_"" ares of approximately & rai) in a perfect forest condition with evenness of the vegetations [1] as shown in Figure 1. A
TR —— R e detailed botanical study fram May 1995 to 1997 s hows that plots 1 and 2 show dry dipterocarp forest and plot 3 shows
] ) FTRR Ty TR e i T mined decduous forest. Meanwhile, plot 4, plot 5 and plot 6 show dry evergreen forests. The dry dipterocarp forest
":‘:_. cawapa e SRR L . ol was found to cover 50% of the total area and abundant at 200-500 M5L. In addition, deciduous forest covered 35% at
- Bl e wE damaksat 400-600 MSL and dry evergreen forest covered 15% at 500-844 MSL
Tep N Farg e . Ll

INBENINIA =
npa

RESULTS
' ane gesiegi mag of
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A& Vegetation distribution in the Phu Wiang Valley

- SKF (Plots 1-2): Quartz arenite and conglomeratic sandstone with
thin, dry soils - dry dipterocarp forest.

- PWF (Plot 3): Subarkosic sandstone (lithic wacke) with moderate
Al,Os3 (4.5 wt22) > deciduous forest.

- PWF (Plots 4-6): Calcareous siltstone and litharenite with higher Al,Os
(7.1 wt2z), Fe,03 (2.36 wtZ), and K,0O (0.9 wt’z) > dry evergreen
forest.

« Forest distribution is controlled by lithology and soil composition, hot

elevation alone.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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= A Ancient Sima stone heritage

« Sandstone artifacts and Sima stones in Khon Kaen Geopark show
diverse lithologies: Ban Ruea sandstones - sublitharenite. Tham Phra
Kho Khat - quartz arenite and sublitharenite. Sop Nam, Ban Kut Kaen,
Wat Pa Don Ku - litharenite.

« SiO,/AlL03, Fe,03/K,0 classify rocks as Fe-sandstone, quartz arenite,
litharenite, sublitharenite, arkose, wacke, Fe-siltstone, and siltstone.
Rb/Sr links Ban Ruea and Wat Pa Don Ku to the Nam Phong Formation,
while Tham Phra Kho Khat aligns with the Phra Wihan Formation.
Findings reveal multiple sandstone sources and enhance

understanding of ancient quarrying and heritage conservation.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University



GEOLOGICAL INSIGHTS INTO ORE GENESIS AND ANCIENT METALLURGY IN
KHON KAEN GEOPARK, THARILAND: GEOCHEMICAL AND PETROGRAPHIC
EVIDENCE FROM SLAG, LATERITES, AND HOST ROCKS

quartz

PETROGRAPHY

Macroscopic analysis identified 1two laterite
types—nodular and recemented—with physical
and textural varations among slag samples,
including veslcular, flow-banded, and glassy
textures. These features, together with weak
magnetism and dense Structures, indicate high-
temp. pyrometallurgical processes associated
with ancient smelting activities.

Sandatone samples from Site 2, located near the Nam
Phang-Phu Kradung boundary within Khon Kaen Geopark, are
primarily arkoslc sandstones, classified as arkose and lithie
arkose according to Pettijohn (1974) These rocks consist of
quartz, feldspar, and lithic fragments with silicecus, calcaraous,
and ferruginous cement. Sample KK3-1 represents fine- 1o
medium-grained arkose with 14-30% quartz and 10-20%
faldgpar, while samples KK3-2 and KK3-3 are lithic arkoses
containing 40=-54% lithic fragments and lower feldspar. The
mineralogy, which includes tourmaline and chiorite, indicates a
mixed source of sedimentary, volcanic, and metamorphic
tarrains.

FIELD OBSERVATION

Figldwork in Phu Wiang District focused on stréam terraces
containing archasometallurgical slag overlying sandstone and
siltstone of thi: Narm Phong and Phu Kradung Formations,

Site 1 showed scattered skag and lateritic nodules, Site 2
displayed 2 complete soil profile with siag-rich upper layers
and lateritic nodules above a sandstone base, Site 3 was linked
to an anclent settlement with sandstone artifacts and limited
alag and Site 4 contained abundant slag and furmace remains.

This resear

nation, compesed mainly of quartz and feldspa

wnce of ancient local inon Sm
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INTRODUCTION

GEOCHEMISTRY

Geochemical analysis reveals that laterites contain 36-81 wi® FeyOu
11-23 wit® AlOy, and 20-40 wit® 5:0;, while ron slags are richer in
Fiag0y (52-69 wi®) and lower in silica (16-30 witR) Sandstones show
high Si0; (65-72 wiX) and moderate ALO, (14-18 wiE), whereas soils
ara silica-rich (85 wt®) with low Fex0s (26 wig)

Temary disgrams (SiDp=Al;0=Fe;0y) demonstrate variable
Iataritization intensity among sites, ranging from weak to strong.

Samples from Sites 2 and 3 indicate kaolinite formation and
aluminium  (Al) enrichment, signifying bawxtization and lateritic
altgration

Laterites from Sites 1 and 2 display mixed laterive-ferrite
charactaristics, while Site 3 s farritic (Fe) and kaoBnite-rich,
confirming progressive weathering and Fe-enrichment during laterite
formation.
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LATERITIC PROCESS

A Site 2, near the confluence of the Huai Nam Yang and Huai Nam Bong streams, the
stratigraphy comprises four horizons: (A) loamy seil, (B-C) saprolitic layers rich in laterite,
and (D) unweathered sandstone of the Nam Phong Formation Laterite predominates in
Horizons B and C, where Fe;0p MgO, and K;O concentrations are highest, while $i0;
decreases with depth. These geochemical patterns suggest iron enrichment through
groundwarter leaching and dowmward transport from upper layers, consistent with gossan
and supergena processes. Feldspar weathering produced kaolinite, while oxidation of Fe-
bearing minerals in arkosic sandstone generated Imonite, gypsum, and kaolinite. The
occurrence of iron nodules likely reflects ancient smelting activity, paralleling evidence
from ather Khorat Plateau archaeclogical sites.
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%2 Reddish Sandstone to the Iron ore genesis

« Laterite samples contain 36-41 wt’ Fe,03, 12-18 wt’2 Al,Os, and O0.6—
1.4 wtZz TiO,, indicating iron enrichment through tropical weathering.

« Geochemical data reveal kaolinite formation, Fe—Mn enrichment, and
variable ferritic—kaolinitic compositions.

« REE and major oxide patterns suggest sources from sedimentary,
volcanic, and metamorphic rocks.

- Field and chemical evidence confirm ancient smelting activity, with
slag derived from Fe-rich laterites and residual weathering of arkosic

sandstone in oxidizing conditions.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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4 X s | Nong Nkl _ ‘
J\ %c:‘\w:;""f”'_‘“‘“_“ @}2 _' TPM\‘\% Reservior g y g g
\\‘i';r:?wkfhhiﬂﬂ’j -. : “‘IIII‘E"KIO J- lStﬁd}'_.Area.z! o N
3 '_ ﬁe‘gi},;- T i X/ P‘{}) 4\ . Large slag mounds and vitrified furnace debris
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o [GAVE S LCe | 0 : - = . Glassy slag matrices with skeletal olivine, plagioclase, spinel oxides,
_*a ) e < and metallic prills, indicating high-temp. reduction and rapid cooling.

3 slag types: Fe-rich slags, Si-rich slags, and Mixed slags.

High Al,Os contents (15-36 wt) caused viscous slags requiring

adaptive furnace control. Lateritic nodules (up to 68 wt% Fe,0s)
confirm local laterite as ore source.

Thermoluminescence dating (1,425-1,956 cal yr BP) indicates

prehistoric iron production with advanced smelting adaptation to

Fe-rich laterites.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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Local Enterprises: “Phu Wiang Dinosaur
Valley Learning Community”

A collaborative network of local guides, artisans, and entrepreneurs promoting
community-based geotourism through hands-on learning activities. The initiative
strengthens local identity by integrating geological heritage with cultural and
educational experiences, fostering sustainable income and stewardship of the Phu
Wiang Geosite.

Geofood/Product Development - Linking
Goods Identity to Local Geology

Local products such as salt, clay-seasoned dishes, and mineral-inspired snacks are
developed under the Geofood concept, connecting cuisine to the area’s unique
geological environment. This initiative supports circular economy models,
enhances local branding, and demonstrates the direct relationship between
geology, soil composition, and agricultural productivity.

Geotrails and geo-education programs
fostering inclusive participation

The geopark’s geotrails and educational activities are designed to engage schools,
tourists, and community members in geological interpretation and conservation.
Through field learning, storytelling, and guided tours, participants gain appreciation
of earth processes and local heritage—promoting inclusive education, accessibility,
and community pride.
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uwuﬁqnmussrﬁvauuﬁu Khon Kaen Geopark Map

deyanuaiuaztoukavssaiongn Legend & Geosites Name

‘-‘ duvouwognenussaivauusiu @ amuRnaviAe) Tourist Attraction
Khon Kaen Geopark Borderline ) fugusmstaua Information Center

T ukdvssdizne (iWalknoviAas) |:: finaasa Parking Area
Geosites (Open for Tourism) D avarsisnus Public Toilet
i ukdvssdidne Geosites @ nvinusu Accommodation

© awawisiisow Uranium Field

© ravyodud 3 : freus:qirun Excavation Site 3 : Huai Pratu Tee Ma
© wimanan Kan Wela CIiff (Chrono CIiff)

(4] Hauqnﬁuﬁ 1 : pus:qfiKw Excavation Site 1 : Phu Pratu Tee Ma
© gauros 130 Awd 130-million-year Shell Bed

O wauyoAufi 2 : 415 Excavation Site 2 : Tham Jia

© a1Be Tham Jia (Bat Sandstone Cave)

© Rumsiwknasa Chessbhoard Rock

© kauyoAud 9 : Ruarasd Excavation Site 9 : Hin Lad Yao

(10} hauqnﬁuﬁ 5 : g1kay1A1 Excavation Site 5@ Sam Ya Kha

@ wauyoAui 6 : aviiAv Excavation Site 6 : Dong Keng

@ wauyohuf 7 : plias Excavation Site 7 : Phu Noi

@® wauyoAud 4 : Tuua11d Excavation Site 4 : Non Sao Ae

@ Ruataws:ua Hin Lat Phra Bot

(15] awkudu Lan Hin Pum (Nodule Rock Field)

@ Us:tnnssuRulanadsw Sao Chaliang (Rock Pillar)

17] Li'mnﬁuwryuﬂa Thap Phaya Seua Waterfall

(18] fAua1akawe Tham Hin Lad Hua Mei Rock Shelter

® aWs:nuin3au Tham Pratun Gwian Rock Shelter

(20] achijouav Tham Fah Mue Daeng (Red Handprint Rock Shileter)
(21} A0 Tham Kwang Temple Rock Shelter

) Rusav Hin Rong (Large Rock Channel)

& awumnakuan Lan Tak Mok (Mist Viewpoint Rock Terrace)

€ uhnnmaawsu Tat Hang Rin Waterfall

Associate Professor Vimoltip Singtuen, Ph.D. @& diansvands wang Sak Siw Waterfall
@ wavyaAun 8 : sautiulalulans Excavation Site 8 : Dinosaur Footprints

Khon Kaen Universit !
© enU ersity &) Ruralolaluians Dinosaur Heart Rock
@ aunanuaikualaaoau Hin Lad Ang Kop Potholes

r

o

wWiwwn:3u Chom Tawan Cliff (Sunrise Cliff)

ﬁ1a§ﬂ" udunsi Suriyan-Chanthra Cave (Sun - Moon Cave)
thanmaih Tat Fa Waterfall

timnunuu:m Kaeng Muang Waterfall

wittAgw Pha Nam Thiang

Awodav Tham Maeng Pong (Scorpion Rock Shelter)
indalaluiansinuda Ban Bo Dino Rock Salt

Undavni3av Phu Wiang Water Gap
a:nsumanlusieutnunatord Ban Klang Hao Ancient Iron Slag
Qﬁ w1 Phu Khi Bao Ancient Iron Slag

€@ awRuuoatudwdar Ban Ang Sila Cracky Rock Terrace
@ as:thaud Tham Khae (Crocodile) Pond

@ uokulthuisa Ban Ruea Quarry

B bavlusiautiiuiZa Ban Ruea Ancient City

® aurrsuav Huai Bong Confluence

@ ssiilpsvaswihulUvaod Ban Pong Sang Geological Structures
@ ukavkudullvavd Pong Sang Quarry

@ m:noiu Ko Kut Hin

@ pavu3ariveuy Thung Chom Phu Viewpoint

@ ukavRunsaauuaaug Don Du Conglomerate Quarry

@ pRukanlw Phu Hin Lek Fai

@ TsvgudiRoaiivy Huai Khi Nu Pumping Station

@ aavu3dtiuluuns:ion Ban Non Kradao Viewpoint

@ ukavansvinuluuns:ion Ban Non Kradao Laterite

) winajssA Had Sawan (Paradise Beach)

@ 1tuws:510 Noen Phra That Ancient Iron Slag

@ onsukanlusiuthuluuauysai Ban Non Somboon Ancent ron Slag
@ ukdvAauavuuuwIawan Lateritic Iron Nodules Site

@ Isuquﬁmu:mqmﬁn MNong Kung Soen Pumping Station
£ wiovinen 2 Had Pattaya 2 (Pattaya-like Beach)
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GEOLOGY FOR TOURISM

Culture

Traditional agriculiura, fisheries, and textile crafts
Archaeology

~ Ancient Sima stones and metal slag remains

Biodiversity

Rich flora and fauna adapted to sandstone terrain

Mineralogy

Uranium and iron-laterite ore deposits

Hydrology

Sandstone-controlled streams and waterfalls

Paleontology

Dinosaur fossils and footprints discovery site

Geodiversity

Mesozoic formations and sandstone landforms
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VISION 2030: Expanding Regional Geopark
Networks under BCG/ESG Frameworks

/)
BCG: National Gg

Bio-Circular-
Green Economy

./ National Geopark

Local Geopark

@;}A Environment: Geoconservation, Biodveisity, Climate Action

Social: Education, Livehholds, Community Engagement

%K} Governance: Policy, Cooperation, Global Standards

ESG:

Environmental, Social,
Governance
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REFLECTIONS & KEY MESSAGES

Lessons learned
« Collaboration: Strong partnerships among
communities, universities, local government, and
private sectors ensure shared ownership and
effective implementation of geopark initiatives.
o Khon Kaen Provincial Administrative Organization
o Department of Mineral Resources
o Khon Kaen University
o Department of National Parks, Wildlife and Plant
Conservation
o Fine Arts Department
o Community Enterprise
o Local Schools
« Communication: Continuous dialogue and
information exchange build understanding,
transparency, and trust among stakeholders.
o Continuity: Long-term commitment and consistent
follow-up beyond short-term projects sustain impact
and strengthen local engagement.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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REFLECTIONS &
KEY MESSAGES

Challenges

e Sustaining Engagement: Maintaining community
motivation requires ongoing activities, training,
and visible benefits.

« Policy Coordination: Aligning conservation,
tourism, and local development policies across
multiple government levels remains complex.

« Funding: Limited and irregular financial support
constrains monitoring, education, and

conservation continuity.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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NO ZERO GOOD HEALTH QUALITY GENDER
C O n c I u Si : n POVERTY HUNGER AND WELL-BEING EI]U[}ATION EQUALITY
« SDG 4: Promotes geo-education and lifelong
. . CLEAN WATER DECENT WORK AND INDUSTRY, INNOVATION 1 REDUGED
learning through schools and community programs. AND SANITATION ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES
: : : A
« SDG 8: Creates local jobs via community-based M =)
geotourism and Geofood enterprises. ‘I' —
« SDG 11: Strengthens sustainable communities and
cultural identity through heritage tourism. SUSAMABLECIIES [ 46) RESPONSILE 13 cumar 14 Lreeow 15 U
. . . AND COMMUNITIES CONSUMPTION ACTION WATER ON LAND
« SDG 12: Encourages responsible production using AND PRODUCTION
local materials and sustainable practices. AE@
« SDG 13: Raises awareness on climate resilience L -

through education and conservation.

- SDG 15: Protects geoheritage, ecosystems, and Bk R 17 s

AND STRONG FOR THE GOALS

N _ INSTITUTIONS .5‘";‘
biodiversity. : %, THE GLOBAL GOALS
« SDG 17: Builds partnerships among communities, @w
universities, and UNESCO networks.
10" Year of the SDGs: Reflections, Realignments, and the Way Forward Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University
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o The Khon Kaen Geopark exemplifies how geoscience, culture, and community engagement can be harmonized to
restore ecosystems and strengthen local resilience.

o It demonstrates that conservation and development are not conflicting goals but complementary pathways toward
sustainability.

Integration is the Key

o Effective restoration depends on integrating science, policy, and local wisdom — ensuring that knowledge translates
into action.

o Multidisciplinary collaboration among universities, government agencies, and communities enables a more adaptive and
inclusive management model.

o Tools like Geoeducation, Geofood/Geoproduct entrepreneurship, and Al-based digital platforms (Geo-HOO)
empower communities to take part in sustainable management.
o Science becomes meaningful when it is localized, communicated, and co-owned by the people.

o Sustaining engagement, improving policy coordination, and securing long-term funding remain ongoing challenges.
o Yet, with strong partnerships and the BCG-ESG frameworks, regional Geopark networks can evolve into powerful
platforms for ecosystem restoration and sustainable landscape governance.

10th vear of the SDGs: Reflections, Realignments, and the Way Forward
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