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The Royal Duties

Related to Geology and Mineral Resources
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His Majesty King Bhumibol Adulyadej graciously granted an audience
to the Director-General of Department of Mineral Resources, Mr. Apichai Chawacharoenphan,

and government officials to present mineral resources map of Thailand on August 9, 2007.
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His Majesty King Bhumibol Adulyadej and Her Majesty Queen Sirikit
graciously paid a visit to mining industry in the South in 1959. On this
occasion, His Majesty the King and Her Majesty the Queen graciously granted

an audience to the civil servants and personnel of the former Department of

Mines (currently the Department of Mineral Resources).
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During the time when His Royal Highness Crown Prince Maha Vajiralongkorn still held
the royal title of His Royal Highness Prince Vajiralongkorn, the prince accompanied
by his friends graciously paid a visit to the former Department of Mines (currently the
Department of Mineral Resources), located on Rama VI Road, Ratchathewi District,
Bangkok on Children’s Day, 1961. On this occasion, the prince graciously granted
an audience to the civil servants and personnel of the former Department of Mines

to report on the Department’s activities.
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Her Royal Highness Princess Chulabhorn accompanied by her classmates graciously
paid a visit to the pilot plant of Department of Mineral Resources, Ministry of National
Development, located on Rama VI Road, Ratchathewi District on September 15,
1970. On this occasion, the princess was welcomed to the site by Chief Engineer of
Mining Division, Mr. Sant Rachadawongse and other civil servants and personnel

of Department of Mineral Resources.
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Her Royal Highness Princess Maha Chakri Sirindhorn graciously presided over the opening

ceremony of Bongkot Natural Gas Field in the Gulf of Thailand on September 15, 1983.
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Her Royal Highness Princess Maha Chakri Sirindhorn accompanied
by Her Royal Highness Princess Bajrakitiyabha graciously paid a visit
to the exhibition booth of Department of Mineral Resources, Ministry
of Industry, which was held at WorldTech 95 expo on November 4,
1995, Nakhon Ratchasima Province. Upon arrival, the princesses

were welcomed to the exhibition area by Mr. Preecha Attavipach,

the Permanent Secretary of Ministry of Industry.
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Her Royal Highness Princess Maha Chakri
Sirindhorn graciously paid a visit to Phu Kum
Khao Dinosaur Excavation Pit, Sahatsakhan
District, Kalasin Province on November 24,
1995. The princess was welcomed to the site
and received report about the exploration of

dinosaur remains by Mr. Voravudh Suteethorn,

Department of Mineral Resources geologist.
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His Royal Highness Crown Prince Maha

=

Vajiralongkorn graciously paid a visit to an area

severely affected by landslide at Baan Nam

)

Ta, Tha Pla District, Uttaradit Province, on July

5, 2006. The Crown Prince was welcomed by
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Resources, Mr. Somsak Potisat.
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Her Royal Highness Princess Maha Chakri Sirindhorn graciously paid
a visit to the exhibition of Department of Mineral Resources organized on
National Agriculture Day, at Chiang Mai University in January 2002. On
this occasion, the princess was welcomed to the exhibition area by the

Director-General of Department of Mineral Resources, Mr. Nopadon Mantajit.
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Her Royal Highness Princess Maha Chakri Sirindhorn graciously paid
a visit to the royal award school that Department of Mineral Resources
provided deep well at Sombor District, Kampong Thom Province,
Cambodia in 2002. On this occasion, the princess was welcomed by the

Director-General of Department of Mineral Resources, Mr. Somsak Potisat.
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Her Royal Highness Princess Maha Chakri Sirindhorn graciously
presided over the opening ceremony of Sirindhorn Museum,

Sahatsakhan District, Kalasin Province on December 9, 2008.
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Her Royal Highness Princess Chulabhorn graciously paid a visit
to geological exhibition at Somdet Phra Srinagarindra Park,

Kanchanaburi Province in 2000.
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Her Royal Highness Princess Chulabhorn graciously paid a visit to National
Science and Technology Fair 2009 at BITEC Bang Na on August 13, 2009.

NILANAWLED WILDIALANRTIN AN LA AL NTNNN ST

=

#uns AMIANINAUG Sotuil o NS meee Tnedl
wrawafing fuiatey eduRnsuninaansad ADUTELITUNS
waztlszmnau W iuiaAa naansziunanelueAsugNY AR
Taluansgiudag

Her Royal Highness Princess Bajrakitiyabha graciously paid
a visit to Sirindhorn Museum, Kalasin Province on February
13, 2011. Upon entering Phu Kum Khao Dinosaur Excavation

Pit building, the princess was welcomed by the Director-
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Her Royal Highness Princess Srirasm, Royal Consort to His Royall
Highness Crown Prince Maha Vajiralongkorn graciously paid
a visit on behalf of the Crown Prince to the flood victims at Baan
Nam Ta, Tha Pla District, Uttaradit Province on June 26, 2006.
On this occasion, the princess also provided reliefs to the flood

victims in that area.
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His Royal Highness Prince Dipangkorn
Rasmijoti accompanied by his
Chitralada classmates graciously paid
a visit to the Geological Museum on
December 22, 2009. The prince was

welcomed by the Director-General of

General of Department of Mineral Resources, Mrs. Pornthip

Puncharoen, government officials and other civilians.

Department of Mineral Resources,
Mr. Adisak Thongkaimook.
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(Bangkok Clay)
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BANGKOK

Bangkok Clay is the geological symbol of Bangkok. The layer of
grayish green and soft Bangkok Clay deposited in marine environment
around 6,000 years ago with thickness varied from 1 to 15 meters

underlain most of Bangkok area and some parts of its surrounding.
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KRABI
Hoi Chedi Laem Pho is the geological symbol of Krabi Province. The fossils of
Hoi Chedi Laem Pho, large freshwater mollusks, deposited some 37 - 31 million
years ago. The Hoi Chedi formed as large sheets of mollusk fossilized beds,

0.5 - 2.0 meters thick, that look similar to concrete plates.
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KANCHANABURI

Bo Phloi Basalt, a dark gray volcanic rock, formed 4 - 3 million years

ago, found at Khao Lanthom, Bo Phloi District, is the geological symbol
of Kanchanaburi Province. Bo Phloi Basalt is a source rock of most
beautiful and valuable gem of Thailand including blue sapphires
(Phloi Phailin) and black spinel (Nil Tako).
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KALASIN
Red Sandstone of the early Cretaceous Sao Khua Formation is the geological symbol of Kalasin Province.

This rock unit contains various types of fossils especially the meat-eating Kinnareemimus dinosaurs existed over

120 million years ago. Kalasin is one of a few provinces in Thailand that a number of various types of dinosaurs

sites have been reported, especially in the Sao Khua sandstone unit. 1)
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KAMPHAENG PHET
“Phet” Crude Oil is Kamphaeng Phet’s geological symbol. The name “Phet” was royally given after

its provincial name, Kamphaeng Phet. The crude oil has been produced from the largest onshore oil

production site of Thailand, named after Her Majesty the Queen, Sirikit Oil Field, located in Lan Krabue

District.
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KHON KAEN

The geological symbol of Khon Kaen Province is the Fossil of Dinosaur Bones

of plant-eating sauropod dinosaurs lived in the area around 130 million years
ago. This dinosaur has been named “Phuwiangosaurus Sirindhornae”. The
name “Sirindhornae” was given to highly honor Her Royal Highness Princess
Maha Chakri Sirindhorn, who is interested in paleontology. Khon Kaen is

the first province where dinosaur fossils were firstly reported in Thailand.
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CHANTHABURI

Khao Phloi Waen Basalt is the geological symbol of Chanthaburi Province. This basalt

is a dark gray volcanic rock, which is a parent rock for the famous green sapphires

and other corundum of Chanthaburi. Chanthaburi is famous for gems of outstanding

quality, beauty and rarity of Thailand.
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CHACHOENGSAO
Formed during the Triassic (245 - 210 million years ago) period, the Khao Hin Son Granite, the geological symbol of

Chachoengsao Province, inhibits beautiful porphyritic texture of feldspar. The rock crops out in the area of Khao Hin

Sorn Royal Development Study Center, where the study, experiment, research and development of royal projects

focus on rehabilitating degraded soil to be used for agricultural purpose.
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CHON BURI

Khao Chi Chan Calc-silicates is the geological symbol of Chon Buri Province. These
series of metamorphic rocks inhibit beautiful foliation, alternated dark and light parallel
strips. The rocks were found at Khao Chi Chan quarry where the large laser-carved

Buddha is presence. This is also an important site for the province.
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CHAINAT
The unit of Chainat Sand, a geological symbol of Chainat Province, comprises
pale brown sand beds 10 - 30 meters thick with some clay and gravel grains

found as a result of sedimentation along the old channel of the Chao Phrayariver.
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CHAIYAPHUM
Bamnet Narong Potash is the geological symbol of Chaiyaphum Province. Potash usually referred to a series of minerals that

formed in association with rock salt indicating that the area used to be dominated by shallow sea in the ancient time.

These minerals are easily dissolved in water thus leaving behind traces of white salt on the ground surface or that the area

is dominated by large and small ponds as the result of weathering and erosion processes.
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CHUMPHON
Chumphon Red Sandstone, the geological symbol of Chumphon Province,
formed as rocky natural bridge and stack found by the seashore of
Ban Pha Daeng, Hat Sai Ri Subdistrict, Mueang Chumphon District,
Chumphon Province. The place is considered one of the mostimportant

geological conservation site of the country.
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Chiang Rai Manganese is the geological symbol of Chiang Rai Province, A9 1N7aTaNNTIY LNTALAL memammmm"ﬁ"

found in Phaya Mengrai, Thoeng and Wiang Pa Pao Districts. This black
metallic mineral is important to the country to be used in battery and iron

industries as well as manganese alloy.
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CHIANG MAI

Doi Inthanon Gneiss, the geological symbol of Chiang Mai Province, is a

LCUNSACRIIAURAIER NISSSULRMSU

Precambrian (>590 million years ago) metamorphic rock with alternated

dark and light strips showing beautiful dark-light layers. Doi Inthanon (Peak),

the highest mountain peak of Thailand, where the Doi Inthanon Pagoda

located, is the important site where this rock is cropped out. no
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The geological symbol of Trang Province is the unique white to pinky gray with black stripes TAUNAIUIU o wuae HUFNNUd 9899500
Trang Marble. The rock is a result of metamorphism of Thung Song'’s limestone caused by <00 AU

granite intrusion during the Triassic period. Trang Marble occurs along a narrow area along

the foothills in Pak Chaem Subdistrict, Huai Yot District. There are a total of nine active

mines with total reserves of 800 million tons.
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TRAT
The geological symbol of Trat Province is Basalt of Wat Mueang Kao Saen
Tum, a dark volcanic rock with columnar joints that formed a similar shape
of pillars of the ancient city. The rock was found in Mueang Kao Saen Tum
Temple and Khao Tomo, Khao Saming District. The site is one of the most

important place of Trat Province.
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TAK
Tak Granite is the geological symbol of Tak Province. This bluish gray intrusive igneous rock of

unique beauty and high quality has long been used as a dimension stone for decoration. Tak is

thus famous for its largest center for granite dimension stone production site of the country.
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NAKHON NAYOK

The geological symbol of Nakhon Nayok Province is dickite. Usually referred to

o - ale AAUNIN MNATAILTLFUNFRINULNEAAN 114
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P I 0o . as “soft rock” or “soap rock”, the pale green to pale brown “dickite” is in fact
bITINN 1/1mmmu”lmmmmﬂ“wmuumw

one of the kaolinite group formed under the influence of hydrothermal water that

seeped through fractures in parent rocks, e.g. rhyolite and tuff. Dickite usually

contains a considerable amount of alumina (28 - 32 percent) and always used

né&

as carving materials or ceramics.
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NAKHON PATHOM

Kamphaeng Saen Alluvial Sand is the geological symbol of Nakhon Pathom Province,
comprising pale brown gravels and sand with fragments of wood and animal bones
deposited as alluvial fan around 700,000 years ago. Kamphaeng Saen Sand used to be the

largest and most important construction material for Bangkok Metropolitan.
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NAKHON PHANOM

nuraBulanngn nguAulaAIg gAATINTLARAUNATT ANHUY . _ _
° ! The over 100-million-year-old Tha Uthen Dinosaur Footprints on red
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i“ﬂEI[?]uV]WULLU\‘]‘ﬂ@ﬂL‘ﬂu NaN AR ﬂ@m‘ﬂﬂﬂmtum’]ﬁ‘uﬂﬂﬁ%@‘ﬂﬂLVlﬂ . )
oA “ sandstone rock unit represent the geological symbol of Nakhon Phanom

=

113078 Anmouzaasseiuily o d0 Adrasesfuld Nlaeils . . . ) .
Province. The site was considered the best preserved Kinnareemimus
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a @ = @ Y @
HIDTRUVBIAIUNANAN uqﬁﬁ‘@ﬂmﬂﬂﬂgmmmﬂmuu A dinosaur footprints and most abundant in Southeast Asia region found

4
1% a = | a v o o
Anmuresdndiuileilueimg biudae b 91& U koo 78t in sandpits of Tha Uthen District. The Department of Mineral Resources

| v |
= ° a A X o o
WEHEUEILUTBETIAAU (ripple marks) uazransziuslany has realized the importance of the site thus registered as the first fossil

d’l o 1 o A
(mudcracks) Tusm u@ﬂmﬂumwunqmm@\ﬂmtmmmmﬂﬁm)m site of the country on 18 May 2011 as well as developed it to be a study

| 2 @ o a s
LAZNgNIRIATLIIUIALANENUAIELUY Lazdanug ANy and geotourism site of the province. Other geological features of
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1e9saeAulalua fManysaldnuinune liduiun e naviuuy sandstone unit include ripple marks and mudcracks.
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NAKHON RATCHASIMA nliansararedaniannzneuluglaesdaniias azanso
The geological symbol of Nakhon Ratchasima Province is petrified wood. LLVIuﬁﬁﬂddN"H'ﬂﬁLﬁﬂiﬁ Gasgeezinantuiasuuwuting Ly
Petrified wood is a kind of plant fossil that its structure was replaced by silica Vi@uvl,ﬁﬂmﬂLﬂuLﬂ@ﬁu‘Emﬂﬁﬁﬁanm 3451 QL‘ﬁ’ﬂiﬁ%ﬂ RG]
solution making it rock solid with some remain of wood tissues. Nakhon Lﬁﬂiﬁﬂ@w W UR U989 uE NN SR U Lﬂui’aﬂ@@ﬁﬁaﬁu

Ratchasima is the province where petrified wood has been most abundant A8 Tmmdﬁwyfiw] ﬁﬂzﬂu@ﬂﬁﬂﬁlﬁmaﬁhﬂ & 1w
and the largest petrified wood collection and museum of the country is o < 5 o @
gestp Y ARNaNnATFURL AwAs-UNAa-aRgaNnwanean b sy

located.
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NAKHON SI THAMMARAT
Thung Song Limestone is the geological symbol of Nakhon Si Thammarat Province. The dark gray Thung Song

limestone was accumulated in shallow sea environment about 450 million years ago with the thickness over

1,600 meters. This is the type locality of the Thung Song Group.
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NAKHON SAWAN

Nakhon Sawan Orange Granite is the geological symbol of Nakhon Sawan Province.

The granite formed as a part of Central Belt Granite of the country of Triassic age
(225 - 210 million years ago). This porphyritic rock clearly exhibits its pink to orange
background as a result of the changing of orthoclase feldspar (white) to microcline

feldspar (pink). The outcrops also show exfoliation feature.
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NONTHABURI
Black Earth Soil for Durian Plantation is the geological symbol of Nonthaburi Province. The secret
behind the best taste of durian in Nonthaburi is its fertile dark soil that used for the plantation of durian. This
fine-grained, dark gray to black, massive clay was formed from the sediments deposited caused by the

annual overflow of the Chao Phraya River.
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NARATHIWAT
The geological symbol of Narathiwat Province is Narathiwat Kaolinite. This white and fine-grained Narathiwat kaolinite

was formed through the weathering of white granite found along the Tanyong Range located along the easternmost

part of the province. This kaolinite inhibits lower amount of iron content than any other places in the country thus

being used in paper and ceramic industries. This kaolinite can be found along the plain around the granite foothills.
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NAN

Nan Chromite is the geological symbol of Nan Province. Chromite is brownish black to dull black metallic

DCUNACRNIAULAIL NISSSULRMSU

mineral used in various industries including alloy and metal coating to prevent rust. The mineral is usually
formed in association with mafic and ultramafic rocks through magmatic segregation. Chromite deposit

is found in Na Noi District.
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BUENG KAN

Phuthok Noi Sandstone is the geological symbol of Bueng Kan
Province. The sandstone unit formed isolated hill surrounded by
steep cliffs, namely Phu Thok Noi, as a part of Phu Singh - Phu
Thok Yai Range. A series of clastic sedimentary beds of Phu Thok
Noi reveal alternate high and low resistance of rocks to weathering
and erosion process. Sedimentary structure and texture such as
ripples and cross-bedding found in the rock units are also important

features and difficult to find.
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BURI RAM

The geological symbol of Buri Ram Province is Khao Phanom Rung Basalt. The black Phanom
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Manselng ANTTEIAT wazianlisdn Tng , o ,
Rung Basalt formed as lava flow that still perfectly remains its shape of shield volcano. The basalt

v ]

Vanundnetflundaiuussaasmising Tuia

ananvaesmadldilaentaniilendumn
: ! i.e. around 900,000 years ago. This is the place where the historical site of Phanom Rung Stone

TugAnremeFEEinlszinn « uauTineu
| Sanctuary is located on the top of the hill as one of the most important tourism sites in Buri Ram. G&

of the area is of hawaiite with some of the scoria. Volcanism took place during the Quaternary,
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PATHUM THANI

Giant Oyster Fossils (Crassostrea gigas), the geological symbol of

Pathum Thani Province, deposited about 5,500 years ago along the
ancient tidal flat area or coastal zone, especially in Chedi Hoi Temple,
Bo Ngoen Subdistrict and Suwanpradit Temple, Rahaeng Subdistrict,
Lat Lum Kaeo District. This 1-m-thick layer of giant oyster fossils
were deposited along with layers of silty and sandy clay of the upper

Quaternary sediment representing a part of Bangkok Clay deposit.
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PRACHUAP KHIRI KHAN
The geological symbol of Prachuap Khiri Khan Province is Khao Chong Krachok
Limestone, which was formed under shallow sea environment of Permian time about
280 million years ago. The rock unit belongs to Ratburi Group. The present natural
bridge formed over the top of the hill was a result of weathering and erosion caused

by wind and water, in association with various fractures within the rock unit itself.
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PRACHIN BURI

Audinuazud Tnaialdlutegniadnnudu
Si Mahosot Laterite is the geological symbol of Prachin Buri Province. The laterite was - o vl A a A .2
AarwasaylAtuauniaisaundd warladu
formed from soil that was soaked and later cemented by iron oxide solution to form o o o~ -
Anuasadlianfhmumtiendni-an JaalssAuns

hard layers of laterite. The laterite was reported at Si Mahosot historical site located e o~ . A e oa -
. . . . L . . . Adu Fandn “an3y” TR0t mtaduLAE L
in Khok Pip Subdistrict, Si Mahosot District. Si Mahosot laterite was used as main - v PR
. . - ) . ) LUINUN LLAZTRAUATUTINRLRAINAA
construction materials for the building of ancient city of Si Mahosot. : * :
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PATTANI

Pattani Pink Granite is the geological symbol of Pattani Province. This granite exhibiting beautiful large phenocrysts with

grayish pink background is unique for the province. The granite pluton crops out as small hills and mountain range of

Khao Bu Do in Mayo and Sai Buri Districts and of Kharakhiri Mountain located along the Pattani - Yala boundary. Granite

of Thung Khla site in Sai Buri District and Langa site in Mayo District are among the most favourite granite for interior P

decoration.
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PHRA NAKHON SI AYUTTHAYA
The geological symbol of Phra Nakhon Si Ayutthaya Province is

Ayutthaya Clay. This dark brown, stiff and massive clay have been
found extensively on the Chao Phraya floodplain. The Ayutthaya clay
have been utilized as fertile soils for vegetation and growing rice for
people of Ayutthaya, the former capital of the country. The clay has
also been raw materials for the production of construction bricks since

the ancient time.
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PHAYAO

Deposited during the middle Miocene time around 13 million years ago,

< 9 wnszlalnmaau (Tetralophodon sp.) aszid Uan
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o = . C A A o Phayao Lignite is a type of fossil fuels found in Chiang Muan and Pong
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Basins. The former inhibits better coal quality (lignite to bituminous) than

o . 0 )y the latter. Other fossils of both animals and plants are also abundant. This
faludmanzunnisinlulden
represents geological study sites of the province where ancient biodiversity

exists with paleontological connection with Kaeng Luang Dinosaur Forest Park

located in Chiang Muan District where the first dinosaur fossil in Northern

&

Thailand has been reported.
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The geological symbol of Phang-nga Province is Tin. Most of the tin ore in Thailand is cassiterite, which is

a brown or black tetragonal mineral usually occurs in prismatic crystals of adamantine luster, high specific

gravity and white streak. Due to its resistance to erosion and post no toxic to human body, tin is widely used for

food containers, machine and ceramic industries. The mineral formed in association with Western Granite that

intruded during the late Mesozoic Era.
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PHATTHALUNG
The geological symbol of Phatthalung Province is Chaiya Buri Limestone, a light gray limestone deposited in
marine environment about 220 million years ago. Named after one of the ancient city during the Ayutthaya period,
the Chaiya Buri limestone commonly crops out as isolated hills in Mueang Phatthalung and Chaiya Buri Districts.
This rock unit represents one of the type sections of Triassic sedimentary rock in Thailand. It is also an important

source of industrial rocks of the province.
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PHICHIT
Gold is the geological symbol of Phichit Province. Important gold deposits include Khao Phanom Pha, Wang Sai

Phun District and Chatree Gold Deposit located along the boundary of Phichit and Phetchabun Provinces. Gold is
found in two types of veins: hydrothermal quartz vein that cross-cuts other geological rock units; and breccia with

quartz matrix.
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PHITSANULOK
Deposited along the ancient river around 110 million years ago, Phu Hin
Rong Kla Sandstone represents one of the rock units in Phu Phan Formation
of the Khorat Group. This reddish white sandstone unit crops out in Phu
Hin Rong Kla National Park located in Nakhon Thai District. Its unique and
beautiful landscapes, including “Lan Hin Taek” and “Lan Hin Pum” formed
by the weathering and erosion processes through time, have made it the

geological symbol of Phitsanulok Province.
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PHETCHABURI
The N-S oriented and 3 km long Limestone of Nang Phanthurat Mountain is a part of Permian Ratburi

Limestone located in Nang Phanthurat Forest Park, Khao Yai Subdistrict, Cha-am District. It exhibits a beautiful

and unique natural sculpture of landscape that its shape as seen from the east side looks like a sleeping female
giant, Nang Phanthurat (a character from “Sang Thong”, a famous Thai literature). The famous Limestone of Nang

Phanthurat Mountain, the important tourism site of the province, is thus the geological symbol of Phetchaburi.
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PHETCHABUN

Unique and rare Coral Reef Fossils with outstanding beautiful shape of cluster occurin Chon Daen District with

its extending toward Noen Maprang District, Phitsanulok Province. This fossil formed during the sedimentation

of Pha Nok Khao Limestone Formation deposited about 340 million years ago. After the area was uplifted

&)

and eroded, it exhibits a beautiful mountain landscape with limestone of good quality.
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PHRAE

A large wolframite (ferberite) and stibnite deposit of the country is located around Doi Ngom area in Ban Pin, Long District.

The ore occur as hydrothermal vein along fault planes that cut through mudstone and sandstone beds of Wang Chin Formation.
The source rock is granite of the late Triassic period. Wolframite is widely used in steel and electronic industries whereas stibnite

is utilized in alloy industry. Due to its importance, wolframite is chosen to be the geological symbol of Phrae Province.
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PHUKET
The Phuket White Sandy Beach is a product of the weathering, erosion and transportation caused by water current

and waves resulting in beautiful white sandy beach. The area is also a deposit site for tin and rare earth minerals.

The source rock of white sand and minerals mentioned is granite located along the western side of the island. As

one of the most important tourism sites of the country where a great number of tourists come to admire its beauty,

Phuket White Sandy Beach is thus the geological symbol of the province. &e
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MAHA SARAKHAM

Maha Sarakham Rock salt represents the geological symbol of Maha Sarakham
Province. The tremendous amount of rock salt deposit is underneath the area of
the province. Rock salt and associated minerals include gypsum and a group
of Potassium-Magnesium and Calcium Chlorite salts deposited as a result of
evaporation of sea water in the closed basin. The deposition occurred along
with mudstone and siltstone interbedded to form an important rock unit that

named after the province “Maha Sarakham Formation”.
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MUKDAHAN

Phu Pha Thoeb Sandstone located in Phu Pha Thoeb National Park, Na Si Nuan Subdistrict, Mueang Mukdahan District

is the geological symbol of Mukdahan Province. It is a beautiful natural sculpture made of sandstone beds of Phu Phan

Formation, Khorat Group. Differential weathering and erosion process have shaped the Phu Pha Thoeb landscape to various

figures that are similar to a number of features such as a crocodile, a crown, a Chinese pavilion, a space craft, etc. Some of

these figures can be used as a shelter that provides a cover from sunlight and rain, referred to as “Thoeb” in the local word.
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MAE HONG SON
Fluorite, sometimes referred to as “fluorspar”, usually occurs in hydrothermal vein in granite, limestone and dolomite or
a replacement in limestone, shale and sandstone. Fluorite is utilized as a flux in smelting and various industries. Mae

Hong Son Province used to be an area where high amount of fluorite had been extracted. Presently, high mineralized

potential area is located at Huai Ya deposit, Pai District, and Mae La Luang deposit, Mae La Noi District. Its importance

has made fluorite a geological symbol of Mae Hong Son Province.
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YASOTHON
Phu Tham Phra Temple, Ban Hin Ngone, Kut Hae Subdistrict, Loeng Nok Tha District
is a famous place for Dhamma practicing. It is an isolated hill with an approximate
height of 30 meters above its flat base. On the rocky platform, there are rocky figures
of various strange shapes to one’s view including small puddles, as well as a number
of rock shelters where a large number of Buddha images were enshrined. One may
find locations of scenic viewpoint overlooking the eastern sides of Phu Phaeng Ma

and Phu Pha Phueng. As a part of Phra Wihan Formation of the Khorat Group, the

White Phu Tham Phra Sandstone is the geological symbol of Yasothon Province.
Other similar features of rocky platform may also be found in Thai Charoen, Kut Chum

and Loeng Nok Tha Districts.
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YALA
Fine-grained pink marble of Yala has long been famous from its beauty and uniqueness. Yala Marble was formed

as a result of contact metamorphism occurred along the contact zone between the Permian limestone of Ratburi

Group and the Triassic Granite. The presence of Iron oxide or hematite in the rock texture as an impurity contributes

to its pinkish color. Yala Marble is found along Kam Pan Hill in Na Tham Subdistrict, Mueang Yala District.
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ROI ET
Phon Khi Nok is made of compacted pieces of freshwater shells located in Thung Kula Rong Hai, Phon Khrok Noi,

Sa Khu Subdistrict, Suwannaphum District, Roi Et Province. These compacted shells comprise various types of shells

including mainly of mollusks of Viviparus family and cockle (bivalve) of Cardiidae family. These shells aggregated and packed

into a thick bed of 10 - 30 cm occurred along the pond or lake existed during the Holocene time approximately 10,000 years

&

ago. Phon Khi Nok Fresh Water Shells represents the geological symbol of Roi Et Province.
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Hat Sompaen Kaolinite, the geological symbol of Ranong Province, is a very fine
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white-grained high quality kaolinite. Itis used as raw materials for the manufacturing X o 2 o a < o =
bUBWULLNTURA KN manszuaun1sidaauLtulsau

of ceramics and sanitary ware of the leading companies in Thailand and abroad. ~ L ‘o - el '
38 Kaolinization lnausdanlaiasaifnduung
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It is also used for the production of OTOP’s goods. Kaolinite is a product of the

weathering process on granite thus most deposits are located along the granite
foothills around the area of Ban Hat Sompaen-Ban Thung Kha, Hat Sompaen
Subdistrict, Mueang Ranong District, covering an area of approximately

20 square kilometers.
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RAYONG
One of the largest silica sand deposits is located along the old sandy beach of Rayong Province. Silica sand,
consisting mostly of quartz with silica oxide content higher than 95 percent and very low iron content, is widely

used in various industries: glass, mirror, ceramics and rust removal abrasive material. It is usually well sorted

with good roundness, white to transparent. Silica sand is a product of weathering and erosion process with
the work of water current, waves and wind. As an important geological resource of the province, Silica Sand

is therefore the geological symbol of the province.
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RATCHABURI
Feldspar is being produced in Ratchaburi Province as raw material necessary for ceramic industry, especially

potassium feldspar powder used in high quality ceramic production. Feldspar is present in porphyry

biotite granite as well as pegmatite veins found in Suan Phueng and Chom Bueng Districts and Ban Kha

Sub-district. Feldspar is thus selected as the geological symbol of Ratchaburi Province.
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LOP BURI

Perlite is a volcanic glass having the same chemical composition with rhyolite. It is being used in construction

and filtration industries, and also used to improve agricultural soil quality due to its high porosity. Perlite is
found in a number of sites including Khao Falami, Khao Tham Phra, Sa Bot and Khok Charoen Districts.

Perlite is the geological symbol of Lop Buri province.
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LAMPANG

With over 16 million tons annual production and the highest coal reserve of the country, the Electricity Generating
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Authority of Thailand’s (EGAT) Mae Moh lignite mine is the largest open-pit mine in Asia with its present electricity

generating capacity of 2,400 megawatts. Lignite usually has carbon content between 55 - 65 percent by weight,

with low heating value of 8,300 BTU per pound. Lignite was found interbedded with mudstone of Na Khaem
Formation deposited in large fresh-water swamp during the Neogene time or around 13 million years ago.

Lignite beds were later cut by a series of faults. Mae Moh Lignite is the geological symbol of Lampang Province.
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LAMPHUN
The large and good quality sub-bituminous deposits were found and mined in Li and Dong Dam Subdistricts,
Li District, Lamphun Province. Sub-bituminous coal usually contains approximately 65 - 80 percent of carbon

content with heating value of 8,300 - 13,000 BTU per pound. This sub-bituminous formed as the deposition of

perennials in fresh-water ponds or large lakes during the early Paleogene or around 40 million years ago.
Sub-bituminous has been used as fuel source in cement and other industries. Li Sub-bituminous is the geological

symbol of Lamphun Province.
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Iron minerals are important raw materials in iron and steel production industry,
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as well as material for polishing powder. Iron minerals found in Loei include ° L . -
P 1P Hudnn anuiusdunndlidunsaenny usangailss

magnetite, specularite, hematite, goethite, and limonite. Most of these deposits = « e a4 . e =
NL\?’WLLUUT@MZQ’]QQUH’NLLi‘Lﬂﬂﬂﬁquﬂu dQuLL?LﬂﬂiwmuﬂN
are either occurred as vein or sedimentary replacement types, with some . PR 1 = o a
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contact metamorphism and placer deposits. Iron deposits are located in Phu v o , o A a . -
Tu@\immL@ﬂmulun;mmmmmeﬂummm Lazinaluy

Yang and Phu Hia, Chiang Khan District; Ban Rai Tham, Ban Tew Noi, Mueang da L oA . - N »
WU WAL WANRLINLTIMMAALLLLLsdNETa u19
Loei District; and Ban Pak Puan, Wang Saphung District. Due to its widely - v , o -
, , , , _ 13nuinyenndsasiduaumnluainnvsedaan
abundant, Iron Mineral is the geological symbol of Loei Province. :
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S| SA KET
Mo [-Daeng is a wide rock platform with high cliff located within Khao Phra Wihan

National Park, Kantharalak District, along the Thai-Cambodia border. This is the
scenic view point of Phanom Dong Rak Mountain overlooking the lower Khmer
region. From the same location, one may still see Phra Wihan Stone Sanctuary, which
located approximately 1 km to the south. Further down at the base of the cliff, there
are a number of bas-reliefs belonging to Khmer art around 15" Buddhist Century.
Sedimentary rocks of the area are those belong to Phra Wihan Formation, Khorat
Group deposited during the early Cretaceous time or around 130 million years ago.

The Mo I-Daeng Sandstone is the geological symbol of Si Sa Ket Province.
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The Phu Phan Mountain Range Sandstone is the geological symbol of Sakon Nakhon Province. The mountain is

where the Phu Phan Ratchaniwet Palace is situated. Phu Phan Mountain is underlain by sandstone of the Khorat

during the Jurassic - Cretaceous times or around 160 - 100 million years ago.

Group comprising siltstone, sandstone and conglomerate that deposited under the continental environment
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LL@:’,M)T@]’QMN@HMHLﬂul,ﬁﬂm"ﬂﬂuuuq wile-151 As a basement rock unit underlying the provincial area, the Ko Yo Sandstone is the r
wazilatnaiuly dnvein Lmzlmi'ﬁﬁ“ma geological symbol of Songkhla Province. The rock continually crops out along the r
mﬂ@ﬂqﬁzﬂﬁ'ﬂqﬂqﬂLLétﬂ?mmﬂau duiunae N-S trending around Songkhla basin, e.g. Nam Krachai, Kho Hong and Nam Khang
Lﬂqzﬂ@%mqulﬁ@mu‘ﬁﬁﬁum ;effiesAlszney Mountains. Ko Yo Sandstone is approximately 150 meters thick deposited under high
m@q%mf@a LL@::ﬁmqmmumquﬁi@ma‘ﬁmné@ugq energy environment during the early Carboniferous period or around 350 million
asaumaeay M ldnanidszinaasainizee years ago. The typical outcrop is located at Ko Yo in the outer part of Songkhla Lake,

Tuilaqiiy Mueang Songkhla District. &
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SATUN

The oldest sedimentary rocks in Thailand have been found in Tarutao Island
National Park, Satun Province. The island is also famous as historical site
used as a jail for detenu in the past. Presently, the place is famous as
a natural tourism site. The site inhibits geological landscape that shows
beautiful beach and stratigraphic feature of sedimentary rocks of the
Tarutao Group. The rock group is believed to be deposited under shallow
marine environment around 500 million years ago. The Tarutao Sandstone
represents the geological symbol of Satun Province. The rock also crops

out in various sites, e.g. Ao Phan Te Malaka, Ao Son, Ao Mo Lae.
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SAMUT PRAKAN

This is the only delta of the country where river water and salt water interface is clearly seen in the area. It used to be called Bang Chao

Phraya estuary, and then named the river as the Chao Phraya River. The delta is the result of the sedimentation of particles carried over
from the river to deposit at the mouth of the river. The sediments include mud, and silts with some clay minerals, e.g. kaolinite and illite.

The Chao Phraya Delta extends between Thai Ban and Bang Pu Mai Subdistricts, Mueang Samut Prakan District.
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SAMUT SONGKHRAM

The Amphawa Black Soil is a good fertilizer suitable for agriculture, and thus the geological symbol of

Samut Songkhram Province. The sedimentation occurred during the Holocene or from 10,000 years ago to

the present in the Mae Klong River’s floodplain. Amphawa District is a community with a long history. During

the early Ratanakosin time, the community was called “Khwaeng Bang Chang”, the origin of a member of

a royal family “Na Bang Chang”. Presently, Amphawa is one of the important tourism sites of Thailand.
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SAMUT SAKHON

Marine Clay is referred to marine sediments that widely deposited in tidal flat area during the Holocene time or around

10,000 years ago over the central plain including the area of Samut Sakhon Province. Soft greenish gray Marine Clay
of various thickness ranging from 1 - 15 meters thick is the geological symbol of Samut Sakhon. It indicates that

the area used to be the shallow sea before the sea level moved down to the present level.
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Due to its rare occurrence, the Sa Kaeo Red Marble has become a popular construction material with higher price than

marble of other colors. There are only a few red marble mines in Thailand, e.g. the marble mine at Khao Pha Phueng,

Khlong Hat District. Marble of Khao Pha Phueng is fine- to medium-grained, red to reddish brown, and belongs to Khao

Ta Ngok Formation deposited during the middle Permian time or around 270 million years ago. Crinoids and shell fragments

are also present. The reddish color in the marble is a result of iron impurity within the rock mass.



S0As:US

— 1 —l
K :
-
1

o o - A A 1 aa '

Jandnaszysiiumieuvieinday Nliudaunin
waneatin AsligaanssunaaiuinaeuNInNIg Y9t
Tdmdusduinduindszduanans wazsinduuma
wnzadnihginsasie iuunaaitsnuineldfauinmn
Wgaendn Audeuascyaiiluninainsssiidyaneaiues

al

o o

win mazidnsuzsswiluendnsnl Hanniniiiay
Yo a 1 9o// a 1 3| a 1 al al
Iafuingeauiuprassingtlszma Wulindeudanomi aa19
3| dd‘a =X Yo o A o [
uantianvesnann agldiunsdnaeninlidssduenans
AineuastnuEauiolsena dusauassTwuizom
HRN THEAE N AN ERNELINUATALAUEINTTATY

AUNDRRNNILNIF AINTARILAT

§SrUdNYN

Husauaszy3naa19mn 8910 Laazidun
nunas duaiviRetudesuazidunoanun ddau
dsznaufeuianuaduusuaalasd a9dauanis

winnzdusuniluivlsssunazuaiflunsuaade s
ANFUBLLR UWLBLuAsTiuseudmn Nitlallddnane
e e AU NUIINANALUTIWIAATINANE LHa1N

T FRl 1l AN A AR EAATINNANAILTIRN WU AN AN

YNAFINLIA18U0IhTNANDaN b a A f AN BTUTL

Al uaaudaantag 1a9a1nn19UuUasNai U
waneanlasnieluiledin Auseutdnuilinanis

UFnnuuuilsdudassndnsduiiviuresnguiiuassys

= A ¥ =)
EANDILHEUARUNAN $#1RUIENI lmo - lnbo AUl

SARABURI

Saraburi is the land of marble with numbers of industries associated. Marble has

uNn Audunnsiingalnsueadniunsnauaug
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v a a o va o
ANFauAINGinknsiauana N ldiuy uudsidu _ o _ _ ,
- o e e e e - been used as material for interior and exterior decoration, marble carving, etc. Due
NUBBULAT NTTUIUNITANNANENTILNIAFITHANUY , _ , _ _ , , _
4w Yoo - s oo to its unigue and beautiful patterns with a world class quality, this white to grayish
nagluduiuwhneanliausssuans awinldnanedlu

oy . white Saraburi Marble is the geological symbol of the province. The marble as part
Mudeulilaazainluidaqiiy

of the Saraburi Group was formed as a result of contact metamorphism between

(o)

limestone and granite. The marble is found along the hills in Phra Phutthabat District.
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SING BURI
Sand is an important materials for construction industry. Large sand deposits accumulated along the rivers including the Chao Phraya

River, the main blood vessel of the country. Sing Buri is one of the provinces that makes use the Chao Phraya River Sand deposits

within the river and along the river deposits over the river floodplain, e.g. Bang Rachan and Khai Bang Rachan Districts. The Chao

Phraya River Sand is the geological symbol of Sing Buri Province, comprising fine- to coarse-grained brown sands.
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SUKHOTHAI
With outstanding color and stripes, Sukhothai Marble is an important material for interior decoration, especially

the pink marble with some light gray and yellowish gray. The marble formed as a result of contact metamorphism

along the contact zone between the Permian limestone and Triassic granite that intruded beneath the limestone
around 200 million years ago. The marble is cropped out along isolated hills with the N-S-oriented mountain

located to the west of the province extending from Thung Saliam to Ban Dan Lan Hoi Districts.
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SUPHAN BURI
U Thong Limestone is the geological symbol of Suphan Buri Province. The limestone belongs to the Ordovician Thung Song

Group that was locally metamorphosed by intrusion of Triassic granite some 200 million years ago. Limestone is commonly

found over the western part of U Thong District as both isolated hills and mountain ranges. These limestone sites have

become tourism sites and sources for construction industry that draw significant income into the province.
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SURAT THANI

Gypsum is the geological symbol of Surat Thani Province. It is an important raw material for cement industry, plaster

and thermal insulated gypsum board, saline soil improvement, as well as building decoration and ornamentation. The

gypsum of Surat Thani is considered as one of the largest deposit of the country, consisting mainly of alabaster with some

satin spar and selenite. It occurred in Ban Song, Ban Na San, Wiang Sa, Kanchanadit and Don Sak Districts.
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SURIN
The presence of scoria indicates that there was a volcanic vent located within the area. Scoria is a bomb-size, dark
color, pyroclast that is generally very vesicular due to the escape of volcanic gases before solidification. Some pieces

of scoria may float in water due to its vesicular nature, which may be viewed as miraculous and unique. Floating Scoria,

thus, is the geological symbol of Surin Province that distributed around the ancient volcanic vents in Khao Phanom

Sawai and Phanom Sila Ram Temple around 900,000 years ago.
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NONG KHAI

The Mekong River is one of the important river of the world that flows through a number of countries and

reaches the South China Sea in Vietnam. The river in Nong Khai forms as border between Thailand and Lao
People’s Democratic Republic. Mekong Gravels thus contain various kinds and colors of gravels from many

countries.
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NONG BUA LAM PHU

veadiuiituiaieiduanuestinan
Uszinnuesaasin wsaneaniug (Bivalve) 1in
Trigonioides (s.s) trigonus Waztiln Trigonioides
cf. gaungsiensis wugjiluniias’] lufuiiunmnun
funsnegiufuiunmedindunies aguiy
Fudiunaauils Fuastumn lumuaniiuignds
dounugn azansalutoglaiuaesypriinida
RAURU 170 elko Aullnew LBnnLnaIasiiv
fiaudeaidadeannainuesdufgoninanuas
FhuaszdhinAnmuegion Tnandusmithusheie
wusnlunziaauiinaaviseiadng daveaniue
anAeagifuntdan puTaLMZIAAILiN AR Se

Found at Ban Huai Duea, Non Than Subdistrict, Mueang Nong Bua Lam Phu, fresh-water Huai Duea Bivalve

Fossils of large and small sizes with near perfect condition were reported. Some of the bivalves weigh as

much as 0.5 kilograms. The fossils were found within conglomerate beds interbedded in the yellowish gray

sandstone and grayish red siltstone of Sao Khua Formation deposited in the early Cretaceous or around 120

million years ago. Most of these fossils have been kept and displayed at the museum as a geological learning

site and geotourism site. The Huai Duea Bivalve Fossil is the geological symbol of Nong Bua Lam Phu Province.
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ANG THONG
Ang Thong Province is situated on the Chao Phraya central floodplain with two important rivers: the Chao Phraya
and Noi Rivers. Sands occurred as the point bar deposits of the meandering stream to form thick sand beds all

over the floodplain. Ang Thong Sands is an important geological resource for construction industry. It is found

distributing in many districts including Pa Mok, Mueang Ang Thong, Wiset Chai Chan and Pho Thong Districts.
This is a large sand deposit with high quality. The sand is sold in a number of provinces in the central plain and

brings a lot of income to the province, as well as creates many jobs for the people of Ang Thong.
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AMNAT CHAROEN
Kaeng Khong Sandstone, a provincial geological symbol, is located at Lan Hin Chedi or Lan That, Phu Singh - Phu Pha Phueng Forest

Park, Lao Phruan Subdistrict, Mueang Amnat Charoen District. The rock continually cropped out over the long rocky platform oriented

in an E-W direction with a cliff side (escarpment) to the north and the dip slope toward the south. This sandstone belongs to Phu Phan
Formation of the Khorat Group deposited during the early Cretaceous or around 110 million years ago. A number of rock statues in the

Lan Hin Chedi area show beautiful figures, some look similar to chedi (pagoda). That is how the place has got its name.
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UDON THANI
The Northeastern Part of Thailand is underlain by tremendous amount of thick rock salt
and potash beds which belong to Maha Sarakham Formation. These minerals deposited
as a closed sea evaporated during the late Cretaceous or around 90 million years ago.
Sylvite is a mineral resource treasure of the country to be sustainably managed for the
benefit of the people. Sylvite (KCI) is the principal ore mineral of potassium compound
to be used as a part of fertilizer for agriculture. Sylvite is widely distributed in Mueang
Udon Thani and Prachaksinlapakhom Districts. The Sylvite-Potash is thus the geological

symbol of Udon Thani Province.
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UTTARADIT
Talc is an important industrial mineral. It has a characteristic soapy or greasy feel, easily cut or scratch with a knife or
fingernails. It is used as a filler, coating and dusting agent in ceramics, paper, color, electrical insulation, cosmetics and

otherindustries. Talc is a common secondary mineral derived by alteration (hydration) of nonaluminous magnesium silicates

such as olivine, pyroxene and serpentinite in basic igneous rocks. The mineral is found in a few sites in Thailand and most

abundant in Tha Pla and Mueang Uttaradit Districts where tectonic suture zone is present.



Jundaonus1d

RUYAQ

a o clal ! o a o a a
NUTARNANIDRU AALALNIAT HINY

Tunailulsrnnadaeany wandaaLnulAee

Tndhatiage LUUQNARUTRIHAN ST 386
Bevaunuiu wuldvillinaduiiBuouy
Tuuisnetulinazeneaudn Sands
el

SSTUdNYN
s ea o S
nuaadduiuilsaianilangnidasuanin
N1ANAURUATY FULHBINIAINAMNNARULAY
¥ é’ a = o ¥ IS
ANFaU Leliukananisasialavwedndqeiy

=

WOUUUIWATUYAINANWINT AN WL T UL N WL
vigauluna Wy wilunn wiraalss wazuwssunlng
Wedwszuaziandis Tuuaudnauiininifium
a 1 v a = LS 1311 dl o [ o ala

fnfandan Autafaasiundandngiiasniiiany
dsznnnugalagizen - Alaullow wiedszui eoo

£ gl

=

Autinen

=

DCUNACRNIAULAIL NISSSULRMSU

UTHAI THANI

Light to dark gray Schist with beautiful luster is a strong foliated crystalline rock formed by dynamic metamorphism

with well developed parallelism of the minerals present, particularly those of lamellar or elongate prismatic habit,

e.g. mica and chlorite. Schist found in Ban Rai and Lan Sak Districts was formed approximately 400 million years

oY)

ago or during the Silurian - Devonian.
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UBON RATCHATHANI
Pha Taem is a famous landmark with rock platform and a high cliff located to the easternmost part of the country

within Pha Taem National Park in Khong Chiam District. Pha Taem Sandstone belongs to Phu Phan Formation

covering the upper part that constitutes white coarse-grained sandstone. Pha Taem sandstone is underlain

by sandstone, siltstone and mudstone of Sao Khua Formation where over 300 pre-historical paintings with an
approximate age of 3,000 - 4,000 years ago are also present. Pha Taem sandstone is more resistant than the

rocks of Sao Khua Formation thus resulted in high cliff and rock platform landscape on top.
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