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OVERVIEW OF KHONKAEN PROVINCE

attracuons that are suitable for .

- year-round visits these mcluds s 2

A rich natural resources as well as

beautiful cultural hengg%. If you

have a chance to visit Khonkaen,

do not mist renowned Dino-
at"Phu Wiang district,

inosaur fossils were first

in Thailand. The Phu Wiang

has been acknowledged as

_ "one of the major Dinosaur dis-

coveries in the world, dating back

200 million years ago.
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THE BIRTH OF DINOSAUR FOSSILS

Inluiansarywuslnuanao s
nndutisadeauisnideugidey
s1ovaulaluiaasuaurstnlanain
sINANAUSSWhSowWeaagavewon
GURQNVAWURILIKAIAN

iolaluiansmeay doulnnjwon
Jue:grydaeluindosin  TiWey
9usuliosinnduRidedanegragn
Agnioan sanvesdudee=nanaidu
wodda

augulalulansinigusion
fiuns1esutn  ndagnnautliogn
soniSofiounsiendolnau B9t
Uaunululfsanvesdugesaarsly
unuR ndidiontive:Aosq namsou
Jaundausilasuns:an

iewaiull  snns:ne:gn
m:nouALNUGIUISos  SuNdosu
i@ ns:AugniveglAAuAnUWU
was  ideanednldnulnawiu s
swlutie:Aoeq  Bunlulusiwsg
ns=gn Mifins:=gnifavusunaneiu
wodda

mMehaslionduAuendovu  na:
suRugnAanseudovauuuIuNA
firnliwoasalalulasTuavuuals
iRuntiofiodu nasNAGUQNNAU
weglAnuduaud

Even though dinosaurs have
been extinct from the Earth for
millions of years, we can still learn
about their different species from
the fossilised remains left in the
excavation sites.

When a dinosaur died, most of
its remains were decayed com-
pletely. By a small chance, howev-
er, given the right location and the
right timing, some of the remains
would be preserved as fossils.

For example, dinosaurs that
died in a river-edge beach were
rapidly buried under sand or mud
sediments; thus, were protected
from decaying completely. Only
the soft tissue of the organism, like
the skin was decayed while the
skeletal elements remained. And
with time, those remains would go
through fossilisation processes.

Over time, more sediment piled
up over those remains, layer by
layer, thousands of metres deep
under the Earth's surface. And
when underground water leaked
slowly through each layer of the
sediment, minerals seeped into
the bone cavities, which became

hardened over time
when the Earth's cru

and eventually the fossils were formed. Later on
st shifted and rose to the surface, those sedimen-

tary rocks were eroded by wind and weather over a long period of time.
traces emerged to the Earth’s surface after they
were buried deep underground for millions of years.

Dinosaur fossils and
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The beginning of the dinosaur
life was during the Triassic period when
all of the Earth's continents were joined
together into a vast landmass. Dino-
saurs dominated the Earth for 160 mil-
lion years until the Cretaceous—Tertiary
extinction, which occurred approxi-
mately 65 million years ago.

The cause of the dinosaur extinc-
tion is still a mystery and has become
a widely debated topic in the science
community. There are numerous pro-
posed theories for the extinction, for
example:

An asteroid collision theory states
that a large bolide or meteorite hit the
Earth and its sudden impact increased
the amount of iridium and dust levels in
the atmosphere reducing surface sun-
light and heat throughout the Earth. This
meteorite collision caused a long and
unnatural drop in the Earth’s atmos-
pheric temperature. This impact then
caused the extinction of all terrestrial
life on Earth at that period.

The theory of massive volcanic ac-
tivities states that these events would
have released a massive amount of
lava, volcanoic ash and dangerous
carbon dioxide into the atmosphere,
reducing surface sunlight, hindering
photosynthesis, and severely disrupting
the Earth’s biosphere. Therefore, no life
could survive in this environment at that
time.

Another hypothetical theory is that
dinosaur eggs were consumed by other
mammals causing the dinosaurs’ ex-
tinction in the late Cretaceous Age.
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PHU WIANG GEOLOGY
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Phu Wiang is a stomach-
shaped mountain range that
stretches from the North
to the South. In the middle
of the eastern side of Phu
Wiang is an inland basin sur-
rounded by a ring of moun-
tains with an elevated flat-
top called a tableland.

The geology of the Phu
Wiang Mountains is classi-
fied as non-marine Mesozo-
ic rocks in the Korat Group,
of which the strata was ini-
tiated in the time of the Ju-
rassic Era. Other groups of
the same geological time are
Nam Phong, Phu Kradueng,
Phra Wihan, Sao Khua, Phu
Phan, and Khok Kruat For-
mations. These rock forma-
tions are covered on top by
present day sedimentary
rocks.

Dinosaurs were buried
after their death in the sedi-
ments. Their remains be-
came fossils over time. It
was in the Jurassic Era when
dinosaurs were present, so it
is not surprising to discover
a large amount of fossilised
dinosaur skeletons in Phu
Wiang including those fossils
of Phuwiangosaurus sirind-
hornae and Siamotyrannus
isanensis, that were exca-
vated from the Sao Khua
Formation, aged 130 million

years and belonging to the
early Cretaceous Era.
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The first discovery of di-
nosaur fossils in Thailand
was made in 1976 when the
Department of Mineral Re-
sources (Thailand) sent out a
geological team to conduct a

uranium survey in Phu Wiang
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HISTORICAL RECORD OF DINOSAUR FOSSIL

District, Khon Kaen Pr
The team discovered a large piece
iséd bone at Pratu Ti Ma on

8 hu Wiang site. French
iologists"mﬂua{‘tiwese

foe,s sed remains were' fragments
of a prehistoric Saurepod dinosaur,
which is a large herbivorous dino-
saur first found in Thailand. This
discovery,'?resulted in an on-going
collaboration of Thai-French Pale-
ontological Projects,
continued to the present.

which has

Since this collaboration, there
has been a continuous discovery of
many other Sauropod fossils scat-
tered around large vicinities of the
Phu Wiang Mountains. The most
prominent fossilised dinosaur dis-
covery at Phu Wiang is the first dis-
covery of a new species including
a Sauropod dinosaur later named
Phuwiangosaurus sirindhornae, a
Theropod dinosaur later named Si-
amotyrannus isanensis and Siamo-
saurus suteethorni.

-

¥



10

9 rau

vAwWUNs:gnved nidenlnsesda dsu ssiu
nasWuve deuluyess gassd

wuns:anaaves Nideinyasa @Sussiu

wunssgnrateBuvaslaluiaSHuw
yua{mrd

wuns:gnvedlaluaassalswon  (aluens
Aiudosavr Aoeno  doulrrifuiwuidu
oSy Vumlhny  nassonegludeiund
venendududindavan  rallang  nas
nS=ABVIF)

wuns:gnvadinlliznsselswanuuiulalu
Ensinelswen  (Ialuiensfiaudopgeavn
Kad varuvua@En doulnniiluwoniy
itie)

wuns:gnvedlniuiaisselswonnanstu
HasWoaBaSHIVVUNRIAN

wuns:gnialuiashatevuau:Judu

wusesAulaluiansanesouuuanuRu R
Inlugnsvurmaniasdaluiaasiuilovunn

Thcd

wuns:gnved aauluinsuds
daueusa

NOWADAYS THERE ARE UP TO 3 DINOSAUR EXCAVATION
SITES IN PHU WIANG DISTRICT, INCLUDING :

discovered fossilized bohe fragments of Phuwiangosaurus
sirindhormae and teeth fossils of Siamosaurus stitesthomi.

discovered fossilized neck fragments of Phuwiangosaurus
sirindhornase.

discovered many fassilized bone fragments of a large her-
bivorous dinosaur.

Nong Klong Village; discovered fossilized bene fragments
of an adull sauropod dinosaur (a large herbivorous dino-
saur with four legs, a long-neck and long-tail) and juvenile
sauropods. Addifionally, enameled scales of extinct manna
species called Lepidotas and also HYPERLINK “hittp:/dict.
longdo:com/search/tortoiseshell” torfoiseshells were dis-
coverad,

discovered fossilized bone fragments of a sauropoed dinosaur
and theropod (camivarous dinasaur wilh short forelimbs that
walked or fan on strong hind legs)

discoveraed many fossilized bone fragments of a sauropod di-
nosaur and fossils of a small pre-historic crocodile.

discoverad many mixed sizes of fossilized dinosaur bene
fragments.

discovered several dinosaur footprints both small and large
carnivorous dinosaurs on the ialus.

discovered fossilized bone fragments of Siamotyrannus
isanensis.
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PHU WIANG DINOSAUR FOSSIL EXCAVATION SITES
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Everyone who has a chance to visit the Phu Wiang Dinosaur
Museum will be impressed with the stunning fossil replicas, fos-
sil collections, exhibition and knowledge that are available in the
Museum. Moreover, if you want to experience a closer investi-
gation, you can drive to the excavation sites at Phu Wiang Natu-
ral Park that are close by. Here, there are a total of 9 excavation
sites, 4 of which are open to visitors for a first hand investigation
experience and close observation by simply walking into each
dinosaur trace.

Excavation Site No. 1: Pratu Ti Ma Formation

This site is considered one of the most important dinosaur
fossil discoveries in Thailand. Since 1982, the paleobiologist
team has discovered more than 20 large bones of Sauropod di-
nosaurs in this area including a Sauropod's right and left back
femurs, ribs, neck bones, tail bones, cervical vertebrae col-
umns, etc. From subsequent studies, it was confirmed that this
newly discovered dinosaur species is the world's newest Sau-
ropod. Since this is the first dinosaur fossil found in Thailand,
this new Phuwiangosaurus sirindhornae was named after Her
Royal Highness Princess Maha Chakri Sirindhorn of Thailand.

In addition, seven sharp truncated teeth that contained verti-
cal ridges were discovered here. From the research, these teeth
elements were found to be the first specimen collected from an-
other new found dinosaur species of the world, later named as
Siamosaurus suteethorni. Many bone elements of the Comp-
sognathus, the smallest “chicken-sized” camivorous dinosaur,
were also found.

Nowadays, this site is secured with a covered structure.
Fossil replicas are exhibited inside this formation site with more
detailed information presented for visitors.

Excavation Site No. 2: Chia Cave

In September 1987, six fossilised neck bones of a Sauropod
were discovered. HRH Princess Maha Chakri Sirindhorn paid
an official visit to the excavation site on 3 November, 1989 and
HRH Princess Galyani Vadhana paid another official visit shortly
thereafter, on 25 March, 1990.

Nowadays, an arch ceiling structure is built over the excava-
tion site covering the hill vicinity.

Excavation Site No. 3: Pratu Ti Ma Creek

This site was discovered in May 1993 where large Sauropod
fossils buried in sandstone were found. This site is now secured
with a covered structure and displayed with a fossil map and
informative signs for visitors.

Excavation Site No. 9: Hin Lat Yao

The fossilised dinosaur elements that were discovered in
September 1993 are ischial bones and tail base of a large car-
nivorous dinosaur, with an estimated size of around 7 metres in
length. From the research, these teeth elements were found to
be the first specimens collected from a new found dinosaur spe-
cies in the world; it was later named Siamotyrannus isanensis.
The research has also anticipated that the Siamotyrannus isan-
ensis might be the ancestor of the larger Tyrannosaurus rex.

All four excavation sites are connected together with a walk-
ing path that is 6 km long.

Once you park your vehicle at the parking facility, begin your
adventure by walking to Site No. 3, and then continue up the hill
to visit Sites No. 1, No. 2, and No. 9 accordingly.

Walking is the best way to explore this adventure and to get
good exercise. However, if you prefer to go by car to the sites,
you can take your car and park at the off-site parking areas close
to Site No. 2 and No. 9. However, since it is a dirt road, especially
for the very steep terrain along Site No. 2, it might prove difficult
for regular front-wheel-drive vehicles to navigate the route.
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Phu Wiang Dinosaur Museum is the first and most im-
portant dinosaur museum in Thailand. The first exhibition
was open to the public in 2001. It is located at the Phu
Wiang Mountains where large specimens of dinosaur fos-
sils were discovered.

The museum facility is spacious and modern. The
facility contains versatile and fun activities including inter-
esting research of the world and universe, the origin of life,
fauna and flora evolution in the Jurassic Age.

Standing prominently in the middle of the spa-
cious exhibition hall is the sauropod replication statues of
the Phuwiangosaurus sirindhornae made of metal with the
body length of 12 meters and the Siamotyrannus isanensis
with length 7 meters. Also in the exhibition hall, there are
fossil replicas and collections which were found in Thai-
land are exhibited behind glass with the history and photos
of the Phu Wiang dinosaur excavation sites. These sites
include Phu Kum Khao site or Wat Sak Kawan at Sahat-
sakhan district in Kalasin Province, where most body skel-
etons of Phuwiangosaurus sirindhornae sauropod were
discovered. These discoveries are claimed to be the most
perfect and complete dinosaur skeletal structure ever dis-
covered in Thailand to date. Also the paleontologist simu-
lation laboratory and investigation section of the museum
exhibit methods of scientific work and observation to visi-
tors who are interested.

Next to the main exhibition hall, visitors will find the
Dinosaur Garden. In the Dinosaur Garden, actual sized
dinosaur replication statues of pre-historic dinosaur fos-
sils that were discovered in Thailand, including the Phu-
wiangosaurus sirindhornae, Siamotyrannus isanensis,
Siamosaurus suteethorni, Kinnareemimus khonkaenensis,
Psittacosaurus sattayaraki and Compsognathus, are all
created back into life with the simulation of the Jurassic
Age environment. Deep rainforest, creek, waterfall, early
plant species in Proterozoic era such as Ginkgo biloba,
horsetails, mosses and ferns are flourishing in this pre-
historic garden environment. Once visitors walk cross the
wooden bridge, these dinosaur statues are waiting to greet
each visitor with their roars from both sides of the bridge
mimicking the feelings of the ancient Jurassic Age.

Additionally, there are selected exhibitions for
general knowledge such as the overall Thailand geol-
ogy, Khon Kaen Geology. Petrochemical exploration, Geo
hazards and most importantly the honorable room of Her
Royal Highness Princess Maha Chakri Sirindhorn.

The museum is located 3 kilometers before
Phu Wiang National Park at Wiang Kao district in Khon
Kaen province. If you come from Khon Kaen city, use high-
way No. 12 to Chumpae. It is just a little bit further from
Amphoe Nong Rua, turn right at highway No. 2038 until
passing Amphoe Phu Wiang and Wiang Kao, the museum
will be on your left.
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Phuwiangosaurus sirindhomae

Hundreds of millions of years ago, there were many varieties of dino-
saurs that lived and searched for food in primitive Thailand. Their bod-
ies were buried and overtime those remains, which were underground,
became fossils.

Paleobiologists found fossilised bones of over 16 genera of dino-
saurs in Thailand, in which 9 of them were discovered to be new dino-
saur species of the world. These dinosaurs include:

Isanosaurus attavipachi, a large quadruped herbivorous dinosaur
with a long neck and tail, is called a Sauropod and lived in the late Trias-
sic period about 210 million years ago in Thailand. Its fossils were found
in Chaiyaphum. From the record, it was found to be one of the new gen-
era and oldest Sauropod dinosaur species in the world.

Phuwiangosaurus sirindhornae was a Sauropod dinosaur living
in the early Cretaceous period around 130 million years ago. lts fossils
were found in the Phu Wiang National Park in Khon Kaen Province in
1982. After that more fossils were also found in Sakon Nakhon, Udon
Thani, Nakhon Ratchasima, Chaiyaphum, and Kalasin.

Siamotyrannus isanensis is a carnivorous dinosaur walking on its
two back legs and called a Theropod dinosaur living in the early Cre-
taceous period around 130 million years ago. lts fossils were found in
Khon Kaen, Kalasin, Sakon Nakhon, Udon Thani and Nakhon Ratch-
asima.

Siamosaurus suteethorni is a Theropod dinosaur living in the early
Cretaceous period, having a long narrow mouth, teeth like a crocodile’s,
and fed on fish. Its fossils were found in Khon Kaen, Kalasin, Chaiya-
phum, Ubon Ratchathani, Sakon Nakhon, Udon Thani and Nakhon
Ratchasima.

Psittacosaurus sattayaraki is a gazelle-sized bipedal herbivore,
with a body length of approximately 1 metre, and lived in the early Cre-
taceous period. Its fossils were found in Chaiyaphum.

Ratchasimasaurus suranareas

Kinnareemimus khonkaenensis is a Theropod dinosaur living in the

early Cretaceous period. Its physical appearance resembled those of
ostriches. This species of dinosaur is believed to be highly agile. It walks
and runs on its 2 hind legs. It has a slender, elongated neck and a beak
without teeth and is believed to be omnivorous. Its fossilised remains
were found in Phu Wiang, Khon Kaen.

Siamodon nimngami is an extinct genus of iguanodontian Ornitho-

pod dinosaurs. Fossilised bone elements of Siamodon nimngami were
discovered in the Ban Saphan Hin site, Nakhon Ratchasima Province,
from the Khok Kruat Formation, dating to the Aptian stage of the early
Cretaceous period, about 125-112 million years ago.

Thaisaurus chonglakmanii is a genus of ichthyopterygian marine
reptiles that lived during the early Triassic period. Ichthyosaurs were
not dinosaurs, but represented a separate group of marine vertebrates.
While dinosaurs ruled the land, the ichthyosaurs shared the seas of the
world with the other great groups of large marine reptiles. They had
streamlined, fishlike bodies, similar to that of dolphins or whales. The
last ichthyosaurs disappeared in the Cretaceous period, well before the
mysterious extinction of dinosaurs.

Ratchasimasaurus suranareae is a genus of non-hadrosaurid

iguanodontian Ornithopod dinosaur in the early Cretaceous period (Ap-
tian stage) around 100 million years ago. Its fossils were discovered
from the Khok Kruat Formation in the pool area of Ban Pong Malaeng
Wan. Tambon Khok Kruat, Amphoe Mueang Nakhon Ratchasima.







