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Abstract: Late Cenozoic basaltic rocks in Nang Rong Columnar Jointed Basalts in southern Khorat Plateau are among 
the greatest columnar basalts in Thailand as famous geoheritage sites. This work aims to characterize and evaluate the 
post-quarrying area by field investigation, petrography, geochemistry, and geological engineering. A petrographical 
study determines these basalts as olivine basalts, presenting porphyritic texture with olivine microphenocryst. Geo-
chemical characteristics indicate these basalts were alkaline basalt generated from alkaline sodic magma series within 
the continental plates. In addition, columnar jointed basalt presents compressive strength and point load strength 
index higher than platy basalt with a higher percentage of alteration. Local authorities enhance people in the area to 
develop and promote their georesources through touristic activities. This geoheritage demonstrates high geology and 
tourism management values; thus, it could be the prototype of the post-quarrying geosite of Thailand.
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Introduction

In Thailand, the most significant metallic min-
erals are tin, tungsten, niobium, tantalum, lead, 
zinc, gold, iron and stibnite (DMR 2001). Non-
metallic minerals such as feldspar, clay miner-
als, fluorite, barite, potash and rocksalt are also 
significant. In addition, rocks and dimension 
stones are becoming more significant as indus-
trial and building resources (Fig. 1a). Thailand 
has 213 mines on records listed by the United 
States Geological Survey (USGS 2021). Tin, anti-
mony and tungsten are the most regularly cited 
main commodities in Thailand mines. A total of 
43 mines in Thailand were discovered to contain 

ore mineralisation in an outcrop, shallow pit or 
isolated drill hole at the time these mines were 
inspected, which is known as an occurrence 
mine. Thailand has a total of 30 potential mines. 
At the time the data was put into USGS records, 
133 mines were in operation (Fig. 1b). The signifi-
cant developing post-mining areas consist chiefly 
of ore mining (tin, zinc, copper, lead and gold) 
in western, southern, and north-central parts, 
coal mining (Lampang and Loei), clay mining 
(Lampang), gemstone mining (Kanchanaburi, 
Trat, and Chantaburi) and rock quarry all over 
this region (Fig. 1b). However, these sites were 
not considered as a good place for tourism or ed-
ucation, following the policy of the Department 
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of Primary Industries and Mines and Department 
of Mineral Resources. This point is one of the 
most critical problems of environmental man-
agement in Thailand. There are many works to 
study about the issue of geotourism in the out-
standing geosites of Thailand, excluding the 
post-mining area (Singtuen, Won-In 2017, 2018a, 
b, Nazaruddin 2019, 2020, Singtuen et al. 2019, 
Singtuen, Phajuy 2020). The main goal of this re-
search is to define the development guidelines of 
the post-mining areas as good sites of attractions 
and geoeducation sites through geotourism, 
which will be framed in the network of geoethics 
(Bohle, Capua 2019, Bohle et al. 2019, Di Capua, 
Peppoloni 2019). There are two outstanding sites 
of columnar jointed basalts in Thailand, i.e. Phrae 
and Phetchabun provinces (Cenozoic basalts of 
Northern Thailand). The Nang Rong Columnar 
Jointed Basalts, Buriram province, is an in-trend 
famous destination for tourists (newly discov-
ered site) and its distinctive feature is the largest 

columnar in Thailand as presented in post-min-
ing areas or old rock quarry for construction 
(Fig. 2). These basalts could also be developed 
as a geoheritage for educating local people and 
tourists to understand the geologic history and 
earth’s process in this area.

The Late Cenozoic basalts are distributed 
throughout Thailand, including Chiang Rai, 
Lampang, Kanchanaburi, Nakhon Ratchasima, 
Phetchabun, Lopburi, Chanthaburi, Rayong, Trat, 
Sisaket, Surin, and Buriram (Fig. 1a). Most of the 
basalt in Thailand erupted during the Cenozoic 
Era (66.4  ma), which was a continuation of the 
Indian and Eurasian Plateaus (Barr, Macdonald 
1981, Yan et al. 2018), divided into three main 
groups: Basanitoid basalt, Hawaiiitic basalt, and 
Tholeiitic basalt (Barr, MacDonald 1981). Buriram 
is one of the provinces in the southern part of the 
Khorat Plateau with many volcanic features. Barr 
and MacDonald (1981) suggest that the basalts 
in Buriram Province erupted as lava flow in the 

Fig. 1. a – Thai metallogenic belt and b – location of mining in Thailand (modified from The diggings© program 
and data from USGS (2021)).
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Fig. 2. Geologic map of Buriram Province, presenting Nang Rong Columnar Jointed Volcanics  in blue circle 
(DMR 2001, modified).
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Pleistocene age (0.92  +  0.3  Ma). Although there 
are many studies about basalt in Buriram, there 
has not been much research describing the rela-
tionship between geology and geo-engineering. 
This work also determines the origin of basalt, 
both the columnar joint and the platy joint, link-
ing with their engineering properties, which is 
interesting. According to the lava flow, the initial 
cooling from the surface, and its sudden change 
in temperature to form hard rock, will result in 
the lava to contract and create a tensile force more 
significant than the surrounding expansion, and 
hence isotherms are assumed to be perpendicu-
lar to the direction of the columns (Hetenyi et al. 
2012, Tietz et al. 2018, Hamada, Toramaru 2020, 
Li, Liu 2020). The lava that lies beneath the earth 
cools slowly; the crack extends down the magma 
until its pull is equal to its expansion, which caus-
es a columnar joint inside and a platy joint on the 
surface (Mallet 1875, Middlemost 1975). 

Geology of the study area

The Nang Rong Columnar Jointed Basalts 
is located at Ban Khok Makha Ron, Sadao Sub-
district, Nang Rong District, the southern part 
of Buriram province. Field observations and lit-
erature reviews (DMR 2007) suggest that sed-
imentary and igneous rocks are distributed in 
the studied area. Khok Kruat Formation (Fig. 2) 
is composed of sedimentary rocks consisting of 
reddish-brown and purplish-red sandstone, silt-
stone, mudstone, and rounded pebbles. Cal cali-
che is found at the top of the mudstone. This for-
mation is distributed in the east–west strike with 
a subhorizontal dip to the north, conforming with 
the Phu Phan formation on the top. Igneous rocks 
are found as only basalt rocks with dense, vesic-
ular texture, and some of them are amygdaloi-
dal texture, flowed over Khok Kruat Formation. 
Geological structures in the area are classified as 
fault, fold and unconformity (Fig. 2).

Methodology

The methodology consists of geological field 
investigation, characterisation, classification, as-
sessment and discussion. This research was car-
ried out from October 2020 to September 2021. 

The prime aim is to make a geological field in-
vestigation at the site, which is demonstrated as 
an old rock quarry for producing basalt aggregate 
in the past. After that, authors characterised and 
classified location, joint patterns, size, rock type, 
mineral compositions, and occurrence by petrog-
raphy, geochemistry and engineering geology. 

Twelve samples were collected from the in-
vestigated area for petrographical study and 
photomicrograph analysis by ZEN core Imaging 
Software, linking ZEISS imaging and microscope 
solutions at the Department of Geotechnology, 
Khon Kaen University.

The geochemistry of four selected samples was 
studied by Phillip-MagixPro PW 2400 Wavelength 
Dispersive X-Ray Fluorescence spectrometer at 
the Department of Geological Sciences, Chiang 
Mai University, for analysing major elements, 
while Olympus Vanta handheld XRF analysers 
analysed their trace elements at the Department 
of Geotechnology, Khon Kaen University. Loss 
on ignition (LOI) was measured by heating a 
platinum crucible containing a 1.0 g sample in a 
furnace at 1000°C for 12 h at the Department of 
Architecture, Khon Kaen University. 

The geological engineering consists of the 
compressive strength (CS) converted from impact 
strength by Schmidt hammer, testings in the field 
with ASTM D 5873XX (ASTM 2014) in 20 colum-
nar basalts (Y, X and T shape crack) and 20 platy 
basalts. The point load strength analyses of twen-
ty columnar basalt samples and twenty platy ba-
salt samples were carried out following ISRM test 
standards 1985XX (ISRM 1985) at the Department 
of Geotechnology, Khon Kaen University. The 
formula used in the point load test is as follows 
in Eqs 1–3 where Is is the point load index (MPa), 
and P is load (N). D is defined as equivalent core 
diameter (mm), while F means the geometric 
correction factor. In addition, Is50 represents the 
point load index normalised to a cylindrical spec-
imen of 50 mm in diameter (MPa).

	
Is =

P
2

D 	
(1)

	
F =

D
50( (

0.45

	
(2)

	 Is  = F × Is50 	 (3)
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Assessments and strategic planning tech-
niques were conducted based on the evaluation 
of the experiences of the authors, local people, 
and tourists to discuss the potential of geotour-
ism in the area. The assessment method focuses 
on tourism strategy, management, activities of 
both local people and visitors, as well as pro-
motion. Moreover, strengths–weaknesses–op-
portunities–threats (SWOT) analysis focuses on 
strengths, weaknesses, opportunities and threats 
for geoheritage and geotourism development. 
These characteristics of basalt are important for 
describing the origin of basaltic flow, columnar 
occurrence and reason for quarrying, which serve 
to develop a better understanding of the geotour-
ism aspect of the region.

Characterisation

The area presents many geodiversities, which 
include rock, landform and rock-construction 
resources. However, the scope of the area could 
have potential in petrological, mineralogical 
and geomorphological sites. This geoheritage is 
characterised and classified by petrography, geo-
chemistry and engineering geology.

Petrography

The volcanic outcrop at Nang Rong Columnar 
Jointed Basalts is found in the old quarry (Fig. 
3a, b). The studied rocks can be determined as 
olivine basalt based on mineral compositions 

Fig. 3. Outcrop of Nang Rong Columnar Jointed Volcanics a – columnar joint, b – platy joint. The 
photomicrographs of olivine basalt showing porphyritic texture c – columnar basalt in Nang Rong Columnar 

Jointed Volcanics in plane-polarized light, e – crossed polarized light, d – platy basalt in Nang Rong Columnar 
Jointed Volcanics in plane-polarized light, f – crossed polarized light. Ol, olivine; Cpx, clinopyroxene; Pl, 

plagioclase; Idd, iddingsite.
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and present porphyritic texture with olivine mi-
crophenocrysts. The groundmass of these oli-
vine basalts consists mainly of plagioclase, with 
a small amount of olivine, clinopyroxene and 
opaque minerals. Olivine microphenocrysts are 
slightly altered to iddingsite. Groundmass pla-
gioclase shows trachytic texture, indicating that 
this basalt erupted as a lava flow (Fig. 3).

Furthermore, basalt in the Nang Rong 
Columnar Jointed Basalts area found the quanti-
ty of iddingsite, an amorphous alteration of maf-
ic microphenocrysts, crystallising in platy basalt 
(15.70 modal%) more than columnar basalt (10.06 
modal%).

Geochemistry

The geochemical analysis identified four se-
lected samples in the study area are shown in 

Table 1. Major oxides (Na2O + K2O related SiO2) 
were used to identify the rock name, suggesting 
that one of Nang Rong Columnar Jointed Basalts 
(3AA) is basaltic trachyandesite. Three samples 
of Nang Rong Columnar Jointed Basalts (4AA, 
5AA, 6AA) were basaltic andesite (Fig. 4a). 
Moreover, trace elements (Zr/Ti related Nb/Y) 
determined that all samples were alkaline basalt 
(Fig. 4b).

Additionally, the origin magma series by to-
tal alkaline analysis plotted of K2O against Na2O 
(follow the theory of Mullen 1983) determined 
that Nang Rong Columnar Jointed Basalts were 
the sodic magma series (Na-Series). Three ter-
nary discrimination diagrams were used to in-
terpret the tectonic eruption of the studied ba-
salts (Fig. 5). The trace elements diagrams both 
Ti–Zr–Y and Nb–Zr–Mn (Pearce, Cann 1973) de-
termined all samples were within-plate alkaline 

Table 1. Geochemical data presents major oxides and trace elements.
Rock Sample 1AA 2AA 3AA 4AA

Location in local coordinations 263632 1613808 263707 1613202 263638 1613808 263662 1613218
Major oxides [wt %] Al2O3 15.98 16.28 15.82 16.03

Fe2O3 8.89 8.92 9.44 8.85
K2O 1.39 1.25 1.31 1.24
MgO 5.04 4.91 5.49 4.87
MnO 0.18 0.09 0.07 0.07
Na2O 1.87 1.77 1.81 1.81
P2O5 0.78 0.80 0.74 0.75
SiO2 54.41 54.74 55.26 55.81
TiO2 2.57 2.59 2.45 2.50
CaO 7.35 7.05 6.78 6.87
LOI 1.54 1.60 0.82 1.19

Trace elements [ppm] V 0 154 223 151
Cr 145 99 114 97
Co 188 193 206 208
Ni 67 88 69 81
Cu 31 25 26 35
Zn 145 171 131 151
Rb 25 10 27 25
Sr 803 781 811 792
Y 20 18 21 20
Zr 223 202 217 215
Nb 26 21 25 23
Sn 30 38 33 43
Sb 36 0 0 0
Ba 340 366 398 360
La 0 0 117 0
Ce 0 175 0 122
Pr 0 0 199 0
Nd 426 0 278 435
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Fig. 5. The discrimination diagrams for the studied rocks; a – Ti–Zr–Y diagram, b – Nb–Zr–Y diagram, and c – 
TiO2–MnO–P2O5 diagram (diagram modified from Sun, McDonough 1989, Pearce, Cann 1973).

Fig. 4. Geochemistry data: a – TAS (total alkalines 
versus silica) diagram (SiO2 versus. Na2O+ K2O) and 
alkaline discrimination diagrams (diagram modified 
from Billings 1954, Le Bas et al. 1986); b – plot of Zr/

Ti against Nb/Y (diagram modified from Yoder, 
Tilley 1962, Winchester, Floyd 1977) for the studied 

basalts.
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basalt (WPB, WPA), while the major oxides 
(TiO2–MnO–P2O5) in the oceanic tectonics dia-
gram (Sun, McDonough 1989) classified all sam-
ples as oceanic island alkaline (OIA). Therefore, 
plotted OIA field support the continental plate of 
the Khorat Plateau that had been thinning during 
the basalt eruption (Cenozoic era) from the man-
tle plume beneath the surface as a hotspot (less 
evolved magma like the oceanic crust).

Geological engineering

Table 2 demonstrates the diameter and geo-
logical engineering of both columnar basalts (20 
samples) and platy basalts (20 samples) in the 
site. The impact strength (Is50) test is performed 
as CS and a point load strength index in Figure 
6. The CS of columnar basalt (cj) is 54.57  MPa, 
while platy basalt (pj) is 50.23 MPa (CS (cj) >CS 
(pj)), which is 7.94% less than columnar basalt. 
The point load strength index of columnar ba-
salt is 4.01  MPa >23.81% of platy basalt that is 
3.06  MPa (Is50(cj)  >  Is50(pj)). According to geo-
logical engineering analyses, columnar basalts 
have more strength than platy basalts based on 
numerous data. Many researchers, i.e. Ji et al. 
(2017), Fepuleai and Nemeth (2019), Vasseur 
and Wadsworth (2019), Xia et al. (2019), Smith 

and Holden (2020) studied geoengineering of 
columnar basalts and blended them into global 
aspects, especially in a geoheritage framework. 
Local slope failure mechanisms such as toppling 
and planar sliding are controlled by variations 

Fig. 6. Geological engineering data a – the average CS 
and b – the point load index of studied basalts. CS, 

compressive strength.

Table 2. Geoengineering data presents diameter (D), load (P), point load index (Is), geometric correction factor 
(F), and impact strength (Is50).

No.
Columnar basalt Platy basalt

D [m] P [kN] Is [Mpa] F [m] Is50 [MPa] D [m] P [kN] Is [Mpa] F [m] Is50 [MPa]
1 0.048 30.0 13.02 0.348 4.54 0.052 32.0 11.83 0.361 4.27
2 0.046 22.0 10.40 0.342 3.55 0.057 22.0 06.77 0.376 2.55
3 0.044 19.0 09.81 0.335 3.29 0.045 11.0 05.43 0.338 1.84
4 0.059 23.0 06.61 0.382 2.53 0.062 25.0 06.50 0.391 2.54
5 0.043 30.0 16.22 0.332 5.38 0.064 22.0 05.37 0.397 2.13
6 0.046 37.0 17.49 0.342 5.98 0.047 22.0 09.96 0.345 3.44
7 0.054 40.0 13.72 0.367 5.04 0.054 20.0 06.86 0.367 2.52
8 0.055 46.0 15.21 0.370 5.63 0.051 23.0 08.84 0.358 3.17
9 0.044 44.0 22.73 0.335 7.61 0.043 20.0 10.82 0.332 3.59

10 0.052 29.0 10.72 0.361 3.87 0.050 18.0 07.20 0.355 2.55
11 0.045 26.0 12.84 0.338 4.34 0.050 19.0 07.60 0.355 2.70
12 0.055 31.0 10.25 0.370 3.80 0.050 18.0 07.20 0.355 2.55
13 0.051 32.5 12.50 0.358 4.47 0.060 35.0 09.72 0.385 3.74
14 0.058 28.0 08.32 0.379 3.16 0.048 08.0 03.47 0.348 1.21
15 0.054 12.0 04.12 0.367 1.51 0.045 20.0 09.88 0.338 3.34
16 0.051 32.0 12.30 0.358 4.40 0.039 29.0 19.07 0.317 6.05
17 0.043 16.0 08.65 0.332 2.87 0.049 18.0 07.50 0.352 2.64
18 0.048 21.0 09.11 0.348 3.18 0.043 15.0 08.11 0.332 2.69
19 0.053 20.0 07.12 0.364 2.59 0.052 24.0 08.88 0.361 3.21
20 0.047 16.0 07.24 0.345 2.50 0.040 22.0 13.75 0.321 4.41
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in the pattern of columnar joint orientations. 
Landslides and rockfalls of volcanic rocks are 
common landscape sculpting processes in tropi-
cal climates (Fepuleai, Nemeth 2019). Their com-
mon creation poses a risk to populations and 
tourists; hence, studying their formation and 
recognition on modern landscapes is an impor-
tant part of teaching local residents and devel-
oping mitigation methods for future disasters. 
However, the evidence in this case study shows 
that the frequently held belief that columnar 
joints have a simple parallel pattern cannot be 
assumed (Smith, Holden 2020).

Assessment and SWOT analysis

The columnar basalt in Nang Rong displays 
many values, especially geology, tourism, econo-
my, education and culture (Fig. 7). The area is the 
greatest columnar basalt and significant volcanic 
landforms, which erupted during the Cenozoic 
period on the Khorat plateau (Fig. 1). According 
to the strength, the basalt terrain in Buriram was 
exploded for rock quarry for construction in the 
past. Thus, this area is the post-mining area that 
should be developed for a good environment and 
better livelihood of local people nowadays, sim-
ilar to basalt quarrying sites in England, France, 
New Zealand, Poland and Spain as well as Su 

Nuraxi di Barumini, the World Heritage Site 
in Italy (Maria Mateos et al. 2011, Migoń, Pijet-
Migoń 2016, Prosser 2018, Careddu, Grillo 2019, 
Comentale 2019, Nemeth et al. 2021). Many un-
dergraduate students from various universities 
(Khon Kaen, Chiang Mai, Buriram Rajabhat uni-
versities) come to research this post-mining area 
in both geology and tourism to increase educa-
tional value (Fig. 8a). The Nang Rong Columnar 
Jointed Basalts presents many points about tour-
ism values, especially management and promo-
tion. This area contains an aesthetic viewpoint 
that magnetizes tourists to visit and join photo-
graph and rafting (a pastime of travelling down a 
pond on a raft, which is made from bamboos and 
tyres) activities from August to January (Fig. 8b). 
Local authorities, government organisations, and 
universities have many connections and cooper-
ation in planning the developed strategies (Fug. 
8c). Local people create their shops to sell local 
foods, drinks and products related to the volca-
no and volcanic rocks (Fig. 8d). During the years 
2020–2021, the tourists mass can rapidly develop 
an economic scheme and increase the advantage 
to nearby attractions. Visitors can learn the local 
people’s lifestyle and their unique language that 
present a very symphonic ‘Isan’ language (words 
and accent (smooth) difference from other Thai 
languages). There are many historical sites 
and volcanic landforms not far from this area 

Fig. 7. The model of alkaline columnar basalt in Buriram Terrain, Thailand.
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Fig. 9. Basic assessment model in geology, tourism, economy, education and culture.

Fig. 8. Geotourism Perspectives: a – research activity of Geotechnology undergraduate students, b – rafting 
activities, c – local authorities, local people, and students group shot d – local people and their food carts.
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(<10 km). In addition, local people try to produce 
their own products ‘geofood’ such as rice planted 
in volcanic soil, lava durian, and Pha Phu Akanee 
fabric dyeing volcanic soil.

According to the assessment, the Nang Rong 
Columnar Jointed Basalts shows some strengths 
and opportunities in SWOT analysis (Fig. 9). There 
are shortcomings such as lack of geoscientific data 
and no explanatory boards as well as the presence 
of the panel of scientists who can provide quali-
ty information for visitors to understand geology 
and earth’s process in the area. However, this area 
is suitable for post-mining prototypes and could 
increase research in pure geology (i.e. petrology, 
mineralogy, geochemistry and geomorphology) 
and applied geology (i.e. engineering geology, 
hydrogeology, geotourism, mining geology and 
environmental management) through their iden-
tity, rarity and representativeness. The geoeduca-
tion activities can be developed and created for 
educating local people and schools to realise and 
conserve their geological monuments. During 
the years 2020–2021, the COVID-19 (Coronavirus 
disease) pandemic affected the tourism industry 
in this region, that resulted in economic losses. 
In addition, threat from natural disasters such as 
flooding in the rainy season, prevented visitors 
not to see any columnar basalt.

Discussion for columnar model and 
geotourism development

Basalt in Nang Rong Columnar Jointed 
Basalts presents porphyritic texture with olivine 

microphenocrysts. Platy basalt has the number of 
olivine microphenocrysts, slightly altered to id-
dingsite more significant than columnar basalt. 
In addition, plagioclase groundmass also exhib-
its trachytic texture, which indicates the Buriram 
basalt erupted as lava flow on the earth’s surface. 
Geochemistry classified the studied rocks as ba-
saltic trachyandesite and basaltic andesite by ma-
jor oxides, while trace elements determined those 
as alkaline basalt. The origin of the magma se-
ries of Buriram volcanic terrain is alkaline. Nang 
Rong Columnar Jointed Basalts is alkaline-sodic 
magma series, while basalt in the Nang Rong 
Silathong active quarry is alkaline-potassic mag-
ma series. These basalts were erupted within the 
continental plates and exhibit oceanic island ba-
salt-like characteristics. Moreover, the difference 
in shape crack (Y, X and T) of columnar basalts is 
caused by stress on the edge of the columnar face 
(Fig. 10), resulting in the new fissure section, and 
this part of the fissure is aligned along with the 
network of the resulting fissure (Billings 1954). 

This area presents three essential stages for 
geoheritage development, as shown in Figure 11. 
The first stage is the basalt quarry that produced 
rock aggregates for construction in the past. This 
stage describes georesources management in 
Buriram province, where people primarily use 
basalt for construction, which is different from 
other regions in Thailand where they use lime-
stone (data from Nationwide mining license in-
formation of Department of Primary Industries 
and Mines 2009). After mining activities, the 
area becomes the columnar basalt geoheritage 
and impress visitors in geological phenomena. 

Fig. 10. SWOT analysis for geotourism strategic planning. SWOT: strengths–weaknesses–opportunities–threats.
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Many tourists call this area as ‘Grand Canyon 
Buriram’ in Thai and denominate this area sim-
ilar to Iceland (data from Google Trend 2020–
2021). So, this area is a famous destination for 
tourists managed by local people and is promot-
ed by many tourists via Facebook pages, person-
al blocks and webpages. The Ban Khok Makha 
Ron, Sadao Sub-district, Nang Rong District, 
Buriram province is supported by local author-
ities, researchers, and government organisations 
for developing local people and communities 
toward sustainability via Community-Based 
Tourism (CBT). Thus, the studied area is pres-
ently suitable to be the prototype of post-min-
ing geoheritage. Geotourism and geo-education 
development will be developed through tourist 
activities i.e. Thai geologist’s travel trip shared 
their knowledge in social media, and many 
people quickly access geological knowledge of 
Nang Rong Columnar Jointed Basalts. This work 
can be an excellent example for developing the 
post-mining area in geoeducation model by co-
operation between local people, local authorities 
and researchers from universities via research, 
field trips and related activities, even in recrea-
tion and business schemes.

Conclusion

Nang Rong Columnar basalt presents a por-
phyritic texture with olivine microphenocrysts. 
Platy basalt has the number of olivine microphe-
nocrysts, slightly altered to iddingsite more sig-
nificant than columnar basalt. Major oxides clas-
sified the studied rocks as basaltic trachyandesite 

and basaltic andesite, while trace elements deter-
mined those as alkaline basalt. The Nang Rong 
Columnar Jointed Basalts generated from the 
alkaline-sodic magma series and erupted within 
the continental plates. Iddingsite 15.70 modal% 
in platy basalt and 10.06 modal% in columnar 
basalt (>5.63%), possibly due to the rapid change 
in the surface temperature of lava, showing a 
crack and joint. While the temperature inside 
lava flow is relatively constant, making it a char-
acteristic of the sizeable columnar joint. Thus, 
the microphenocryst, the primary set of crystal-
lisation and altered to iddingsite, appears abun-
dantly in platy basalt 35.89 modal%. In addition, 
The petrochemistry of studied basalts support-
ed that significant differences in characteristics 
were found to affect the strength of both colum-
nar and platy joint types. According to high geo-
logical, tourism, and economic values, this Nang 
Rong columnar basalt is the high potential area 
for creating a prototype of post-mining geoher-
itage in Thailand. Geotourism and geoeducation 
can be developed through the recent trend of 
touristic activities among visitors, managed by 
local people.
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