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The caves are important geological landform. Nowadays, people are
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more interested in and traveling to the cave.

Phung Chang Cave is a water cave located at Khao Chang.
The cave has a wall karst topography. It's shape look like crouching elephant.
To travel there, kayaks and bamboo rafts are required. Inside the cave,
many beautiful speleothems such as flowstone, stalactite, stalagmite, etc.
could be found. In addition, the characteristics of cave ceilings and

cave walls have various quaint shapes due to their dissolution.
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Phung Chang Cave is an important tourist attraction of Phang Nga
province. It's located at a limestone mountain named Khao Chang around
Praphat Prajim Khet Temple, Thai Chang Subdistrict, Mueang District, Phang
Nga Province.

Phung Chang Cave is a water cave. Tourism here requires boats, rafts,
and walks. Although, it is comfortable and safe. From hereg, it is easy to travel
to other tourist attractions. Whether it is a tourist attraction within or nearby
province.
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Geology is the science that studies the occurrence and evolution
of the earth. The study is done by investigating the evidence found from
outcrops such as rock types, structure, stratigraphy, fossils, etc.

Phung Chang Cave and nearby areas are composed of limestone,
sandstone, siltstone, and conglomerate. The distinctive landscape is
the limestone caves of the Middle to Late Permian period (253-270 Ma)
of the Ratchaburi Group.
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[ ] nenouflzimuthéufs (Tidal flat deposits)
= | menouthw (Alluvisl deposits)

I-_ﬂunS‘1EJllU\) AraBue (Description) [ o NENTUREAN (Termce deposits)
RunsiguunsoQ f B sy donshn Sahunas wounfnmu i unenn naunoyd
(Siltstone) v e _ M : m——
AW 4014 (Phung Chang cave) (Black gray limestone, medium bedding, a lot of fossil, Ratburi Group.)
(Pebbl’y sandstone) Lﬂu&nmu%l (Contour) B fuwnuiiens fuvmuaiudunmouds fomsh varonfhaenid
— Oy (Road) (White sandstone, Sandstone within Black gray siltstone, Khao Chao Formation)
T uwdash, math (Waterresource, Wateway)  BERE Siuleaunhunion fumsisunmn fiuleau fomsh waonfumes

(Pebbly mudstone, Pebbly Istone, Black gray mudst F
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NISLAOLIWVEIY (Evolution of cave)
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During the Permian (253 - 270 Ma), Phung
Chang Cave used to be an ocean.

The evidence is the sedimentary sequence
which composed of limestone, sandstone,
and mudstone.
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Tiny cracks in limestone develop into large

cavities and caverns by water infiltration along
the cracks and dissolution.

AlodlaBovssainwuEY
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The sediments were lithified. Later, the area
was influenced by tectonic activity, causing
it to be uplifted into mountains.
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As time passes, the number of the cave
increased and the size became more extensive
due to the dissolution of limestone together
with the collapse of the cave
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A185uU1 (Description)
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( Why do we travel in Phung Chang Cave ?)
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Phung Chang Cave is a
water cave that connects to
Khao Chang. The cave is open
for tourism with a distance
of approximately 631.19
meters from a total distance
of 1,217.44 meters. Inside the
cave you can find speleothems,
evolutionary traces of caves,

fossils, and cave life.
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Soda straw is a type of speleothem in the form of a hollow mineral cylindrical tube. They are
also known as tubular stalactites.

Stage of occurrence.

(1) Soda straws grow in places where water leaches slowly through cracks in rock, such as on the
ceiling of caves.

(2) Surface of the drop consist of carbonate compounds.

(3) Soda straws in caves rarely grow more than a few millimeters per year.

(4) The hole at the bottom of a soda straw became narrower.

Roof pendant

“Stalactite

Cave notch

_ Cave popcorn
Scallop

Cave coral —_
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Stalactite is a type of speleothem that hangs from the ceiling of caves.

Stage of occurrence.

(1) A soda straw occurs on the ceiling of the cave. (2) The hole at the bottom of the soda

straw is blocked by carbonate compounds. (3) The water begins flowing on the outside surface

of the hollow tube. A soda straw can turn into a stalactite.
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Stalagmite is a type of speleothem that rises from the floor of a cave.

Stage of occurrence.

(1) Water drips from the ceiling of the cave onto the floor.

(2) Rock buildup is formed by minerals precipitating out of the water solution

onto the existing surface.

(3) Stalagmite growth.
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Column form if stalactites
grow long enough to connect

with stalagmites on the floor.

21gun —> dau
Elder —> Younger
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Flowstones are sheetlike deposits of calcite or
other carbonate minerals, formed where water
flows down the walls or along the floors of a cave.
They are typically found in “solution caves”, in
limestone, where they are the most common

speleothem.
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Stage of occurrence.

Curtain is a type of speleothem. The deposits may grade into thin sheets called
“draperies” or “curtains” where they descend from overhanging portions of the
wall. Some draperies are translucent, and some have brown and beige layers

that look much like bacon.
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Rimstone is a type of speleothem in the form of a stone dam. Rimstone is
made up of calcite and other minerals that build up in cave pools.
The formation created, which looks like stairs, often extends into flowstone
above or below the original rimstone.

Stage of occurrence.

(1) Carbonated water flows down the cave floor with steep slope. Causing
the water to lose carbon dioxide gas rapidly.

(2) Carbonate sediment accumulates

around the edge of the basin.

(3) The basin became a dam

where the water stagnates inside
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Stage of occurrence.

Cave pearl is a small, usually spherical, speleothem found in
limestone caves.

Cave pearls are formed by a concretion of calcium salts that
form concentric layers around a nucleus. Exposure to moving

water polishes the surface of cave pearls, making them glossy.

lundo=a0svu Woognetudn
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If cave pearls exposed to the air,
it can degrade and appear rough.
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Cave coral and Cave popcorn are small nodes of calcite, aragonite or gypsum that form
on surfaces in caves, especially limestone caves. They are a common type of speleothem.
(1) Water seeping through limestone walls or splashing onto them leaves deposits when
CO, loss causes its minerals to precipitate. When formed in this way, the resultant nodules
have the characteristics of small balls of speleothems. It is called (2) Cave coral.
a bigger cave coral is called cave popcorn. (3) Cave popcorn can also form by evaporation
in which case it is chalky and white like edible popcorn. In the right conditions, evaporative
cave popcorn may grow on the windward side of the surface to which it is attached or
appear on the edges of projecting surfaces.
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Helictite is a speleothem. | could be found in a limestone
cave that changes its axis from the vertical at one or more
stages during its growth. Helictites have a curving or angular
form that looks as if they were grown in zero gravity. They
are most likely the result of capillary forces acting on tiny
water droplets, a force often strong enough at this scale to
defy gravity.
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Roof pendant is an erosional remnant that was created by the removal of the overlying country
rock that formed the roof of the cave.

Stage of occurrence

(1) - (2) Roof pendant is formed by water bypassing though the vertical crack causing
the limestone to dissolve. (3) The lower tip is sharper than the upper cone due to the greater

water pressure in the lower section and longer erosion time as the water level decreases.

(4) When the water level drops it cause the cave ceiling looks like a group of stalactites.
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Cave notch is the loss of cave wall due to dissolution.

Stage of occurrence

(1) Cave notches are formed by water flowing through horizon cracks or joints.

(2) When the water lingers for a long time, the cavity expands due to the increased
dissolution of the cave walls.

(3) The bottom cavity that was flooded caused the dissolution. After the water level
decreased. It shows the cave notch level 1.

(4) The cycles continuously repleting. This causes cave notch level 2.
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Fossil floor level is the remains of the former

cave floor. It may be found as ancient sedimentary
layers. The occurrence process is described below.

Stage of occurrence

(1) Limestone dissolved by the water cause the cavity
occur. (2) Speleothems are created such as
stalagmites, stalactites, flowstone, etc. (3) When
the water level decreases, the erosion process
started such as cave collapse. Some of the
speleothem and cave deposits (cave fill) remain.
(4) The cycle is repeated in the lower section.
This caused the cave to show several levels

of ancient cave floors (fossil floor level).
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Scallop is a shallow basin on the rock surface.

Scallop is formed at the cave wall or cave ceiling.

v

Where is water flowing and swirling at the rock

surface. This causes many smaller basins.
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Karst window is hole or daylight hole that can look outside the cave.
Stage of occurrence.

(1) Karst window evolves from the effects of water erosion on
carbonate rocks such as limestone, dolomite, or gypsum. (2) The
number of the cracks increase cause the ceiling of caves unstable.

(3) Karst window is created by the collapse of the ceiling of caves.

E AloRLASVSSTUAIWVEIY

s1nanalussw (Fossil)

-
U=A1Sv (Coral)

KkosaovrunatKey
(Bivalve, Alatoconchidae)

wovth (Sponge)

wWogaua (Fusulinid)
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AV0B30RAWUUSLOeUaN (Animal around cave)

dounuatuniswinddovdu
1. KWEudia dawdeu KSormalaus:fivinssuginazRunietugn
2. KIgUUKS fionoviw uazoatfsu

3. Futhokistdntusuus:mumetud

4. KIUaviagvav

5. Fwddasdve wlunetug

6. Ktggoos:KkSoUaao:mutud

7. Fwfivtovnelugroonuiuona

8. KIwoonuaNLEUNIVARIKUQ

9. upUamuALu:twavRliAsadIiovaussviASYASQ

awud
(Cave centipede)

Cave rule
b : ~ _ 1. Do not touch, scribble, or damage the speleothem
wvuug ™ ._ Y ':_ S and rocks inside the cave.
(Cave épider) Al BN «. 2. No smoking, bonfires, and candle lighting.
. ; . ~y 3. Do not bring food to eat inside the cave.
4. Do not make noise.
5. Pet do not allow inside the cave.
(Curve toed 6. Do not defecate or urinate inside the cave.
geckos) 7. Do not bring items inside the cave outside the cave.
8. Do not go off the designated route.

9. Strictly follow the instructions of the local cave tour guide.

=

AvAoldunouLGuoti b
(Millipede, Trachyjulus sp.)
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(Where do we go after Phung Chang cave?)

Q Sagaiuhu (Tham Ta pan Temple)

© souaubows=ASuASUNS (Princess Srinakarin Park)

© ougnuiuassuvuiusiK (Sa Nang Manora Forest Park)

© sugnenuthansiioy (Namtok Ramen Forest Park)

© thanaovuwsn (thanlouusassa) Seng Phraek waterfall
(Tonpariwat Waterfall)

@ Sathaosstugk (Suwannakhuha Cave Monastery)

@ romins (Tha sal Beach)

© uathsoulthuuomu (Banbordan Hot spring)

© thanéd (Lampl waterfall)

@ thantaulws (Ton pri waterfall)

@ thanwihnow (Tao Thong waterfall)

@ ocosuzownLIKLE (Khao Nang Hong viewpoint)

@ Uhwiousudis (Rommanee Hot spring)

@ thwiouuaayj (Plai poo Hot spring)

@ 2avu3aialouvd (Samed Nang chi viewpeint)

@ makdnuiovyiov (Phang Nga Province's city
Piltar Shrine)

© tusreuamudas (Sum Cave Archaeological site)

© Tusruamuoddundoura (Fouins) (Chedi Khao
Lang Bas Archaeological site)

@ 3ownanassuuo (3arhins) (The sai Temple)

@ maswithgsll (Ma Zho Shrine)

@ Sawfouusuin=UuKE (Panyi island community enterprise)

© Sawiouusuwnlde (Khao Khai Nui community
enterprise)

© Sawiyusunguwiiiuinyasnswidikuau (Khao Tum
Non community enterprise)

© Sawiogusudulantas (Khok Kral community
enterprise)

© sawnouusutuuWaIl (Bang Phat community
enterprise)

@ SawmioguuuginagihuiRauau (Na Hua Non community
enterprise)

© Saniuusuluaubovikio (Baan Sam Chong Nuea
community enterprise)

© Sawmfvgusungunma (Putan community enterprise)

© WisheurillovwWou (Phang Nga Museum)

@ fuinisiSeudiiuofumsrinwsdovus (Mining Learning
Center)

© AusmsiEpuiAsughowauWeotnuuina (Na Krang
Sufficiency economy Theory leaming center)

Aoudnund (Symbol)
fwod SakfowsU
(Phung Chang cave) <3 [Community enterprise)

ukaAvriovIAsoMYSSIIoNeT g UKdVEUUS
(Geological site) {Leaming center)
usdvriovtiigonwiusiund

(Archaeclogical site)
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Tham Ta Pan Temple is a Buddhist temple.
The temple is named after the cave which it
is located (Ta Pan Cave). The faiths of hell and

heaven were demonstrated inside the temple.

Furthermore, an environment surrounds this

area is suitable for relaxing.
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Princess Srinakarin Park is the park that surround by karst
landscape. In the park, there are two caves named Ruesi
Sawan Cave and Luk Suea Cave. Beautiful speleothems

such as stalactites and stalagmites were presented inside.

It make this park unique.

ougnynuas:uvulusIK (Sa Nang Manora Forest Park) ﬁ
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Sa Nang Manora Forest Park is natural attractions. Visitors

can enjoy with the karst waterfall. Highlight of this waterfall

is the large pond, and beautiful nature trail.

:)uqa'lutj'mnS‘lﬁty (Namtok Raman Forest Park) ﬁ
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AumvAnusssundLanaksudouAuddos

The highlight of Namtok Raman Forest Park is 5 tiers waterfall and

Vi

nature trails. Furthermore, visitors can camp in this area.

AlodlaBovssaidwuEY
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Song Phraek Waterfall (Tonpariwat Waterfall)
thantauusossa KSeRsothuBenausIthanaovuwsn
arginlkaavuroinwIRuLAsTa évtuqquuﬁ1
d:lKausy ogtuwasSnuwusd DIEEUNVANSSSUBIG
szgzMV 2 Alawas awisasuaonUona WUsIInG
oontkayigatulan Kwulden wazwuldawi=tuln
Roauauysaitridu

Song Phraek Waterfall is located in a wildlife sanctuary.

Its landform looks like peeled onion due to spheroidal

weathering in granite rock. In the park, visitors can
enjoy with the beautiful environment along the nature trail and impressed with beautiful Rafflesias

and rich forest.
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(Suwannakhuha Cave Monastery)
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Suwannakhuha Cave is the important archaeological site, because King Chulalongkorn including
the royalty and senior government official signature were stamped on the cave wall. Ancient
statue of Buddha (the Rattanakosin period) and stupas contained of bones of the famous persons

are also found in the cave.
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Tha sai Beach is the white beach located at Tha Sai
Temple. The highlight is beautiful white sand contrasts
with azure waters and painted skies. Components of

are quartz, felspar, and mica, etc.
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Ban Bor Dan Hot spring is high temperature hot
spring. The rich of Na and Ca in the water make it have properties to relief in rheumatic,

numbness, and tension stress. It is also good for skin and hair care.

thanad (Lampi waterfall) ﬂ
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The Lampi Waterfall is located at the Khao Lamp - Hat
Thai Mueang National Park. It is easy to access. The
waterfall has 4 tiers. The highlight is clear water due

to the base rock is granite.
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Ton Pri Waterfall is located at Khao Lampi-Hat Thai

Mueang National Park. Visitors must walk through the nature trail around 600 meters to access

to the waterfall. Along the trail, tourists can enjoy with the beautiful rich forest. Granite is the

base rock in this waterfall. It make clear water in all season.
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Tao Thong Waterfall is an easy access of natural
attractions with a shady environment. At the waterfall,
there are many shallow pools that are suitable for

swim. Furthermore, visitors can walk through

suspension bridge which is a landmark of this place and enjoy with the high-angle view of waterfall.
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Khao Nang Hong Viewpoint is the area that visitors
can see karst landscape clearly. During winter and
rainy season, sea of mist often appear in the early
morning. It takes 20 minutes to Khao Nang Hong

Viewpoint from Pang Nga City. However, the trail to Khao Nang Hong Viewpoint is quite curved.
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Rommanee Hot Spring is a popular attraction. There are 4 pools rebel with various temperature.
The primitive pool has the temperature of 45 ¢’ with high quality, normal pH, low conductivity,
but low oxygen. Low oxygen environments cause the pools do not suit to aquatic animals. This
hot spring occurred from subsurface magma heats groundwater, creating steam and hot water.
The hot, less dense water rises through fissures of Klong Marui Fault underground. When
it reaches the surface, features as hot spring. In addition, Rommanee Hot Spring also offers

accommodation services and sells souvenir.
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Plai Poo Hot Spring is a popular nature attraction. It is located near the steam. This make each
pools have different temperature. The primitive pool has the temperature of 70 c’. At this
temperature degree, eggs can be boiled. The water is high quality, normal pH, low conductivity,
but low oxygen. Too high temperature with low oxygen makes the pools do not suit to aquatic
animals. However, the temperature of pool which is located near the steam is only 36 c’.
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The Samet Nang Chee Viewpoint is located at the top

of mountain, which is 800 meters above sea levels

high. From viewpoint, visitors can see the beautiful
view of the Phang-Nga Bay. The highlight view is karst landscape surround with green mangrove

which is contrasts with blue waters and painted skies.
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(Phang Nga Province’s city Pillar Shrine)
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Phang Nga Province’s City Pillar Shrine is
a beautiful holy place. Its architecture was

influenced by multi-disciplinary art such as

Chaturamuk building which is Rattanakosin
art, Castle style Khmer style according to the

motto “Thewarat” above the central roof of the building, and the prang which is a Lopburi art.

tusreuanuadh (Sum Cave archaeological site) %
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Sum Cave is registered as an archaeological site
because painting of Rattanakosin art (King Rama V

Period) was found on cave wall. In the front of the

cave has a large pond make this place has shady

environment.
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Khao Lang Bas Pagoda is an archaeological

site. It is located at Pu Wong foot hill. The diameter of base of pagoda is wide around 5.5 meters

and 8 meters high. The aged is unknown. The record indicates that it was discovered by

a former governor of Phung Nga named “Lord Borirakputhorn”.
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Tha Sai Temple is a Buddhist temple. This temple is made from teak. Inside the temple, there

are the white jade Buddha and story of the Buddha’s history is carved on the wall. Character

of the Buddha was influenced by Indian Art.
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Ma Zho Shrine or “Po-am” is known as the goddess

of the sea’s shrine. Inside the shrine, the wall
paining is painted by Chinese brush and ink. Every
year, Phang Nga’s people celebrate by offer turtle bread to the goddess as a sign of respect.
Then inviting the goddess into the courtship and parading around the city. People believed
that this tradition would bring them luck.
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Panyi Island community enterprise is a large enterprise located on the island. Tourist can
access by boat and enjoy with Karst landscape and mangrove along the trail. Most of the
local peoples are Thai Muslim. Their living style is fishing, selling souvenirs and processed

seafood. This show how they link their way of life with travel
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(Khao Khai Nui community enterprise) &
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At Khao Kai Nui, sea of mist on the top of
mountain can be seen at viewpoint in the
morning. This phenomenon can be visited all

season. Camping service on the mountain peak run by Khao Khai Nui community enterprise.
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Khao Tum Non community enterprise is the group that
processes ginger and turmeric. The product are rice
crackers, curry paste, ginger powder, turmeric soap, and

turmeric powder.
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Khok Krai community enterprise is a group that link

fishermen lifestyle with the travel services. The service
offers hot mud spa and tour to Phi Hua To Cave, Khao Mu Krang viewpoints. Visitors can learn

about sea fish and oyster farming.
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Bang Phat community enterprise is a group that give experience of to tourists about fishery
lifestyle in the mangrove. Visitors will visit beautiful mangrove, Khao Tapu, Lot cave, Khao Maju,
and Khao Khian. The enterprise also has product that are fresh and processed sea food for sale.

These are sample products: fresh and dried shrimp, shellfish, fish, and more.
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Na Hua Non community enterprise is outstanding with mixed plantation farms. They convert the
rubber and oil palm field into the rice field. They also got their own ancient rice mill, which is
made from Takian wood. The product obtained from rice milling are brown rice, white rice, and
upland rice. The enterprise also serves a special activity for the tourist who visits them. Visitors
can try harvesting rice, threshing, milling, making rice noodles and Khao Lam from bamboo

tubes, and baking cookies and brownies.
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Baan Sam Chong Nuea community enterprise shows
more than 100 years of community livingstyle. Visitor must take boat to access there. At the
community, can travel in mangrove forrest by kayaking. The enterprise also offers products

made from materials available in the mangrove such as soap, shampoo, balm, and tie-dye.
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Putan community enterprise is the group that cooperates with the

general public, the elderly, and caregivers of bedridden patients.
The enterprise serves products made from sugar palm. This makes their products have greater

durability. The products are glasses, spoons, soap, desiccant charcoal, keychains, and more.
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The Phang Nga Museum is located in Phang Nga City Hall L - — P - o 2 %
ua:wuusmsnsunswsnﬂsssmr]nmuntﬁmsauuaqumsmluumunsvu

(Old House). It have information center that shows geography, geology, history, archaeology, e , e L

religion, and culture of Phang Nga. tHa‘llSOQaOVTU‘(OOOSO )
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LEE o o e We would like to Thank to Dr. Oranuj Lorphensri the Director-General to
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Mining Learning Center is in Phang Nga Provincial Industrial Office. It demonstrates about the the Department of Mineral Resources and all executives for supporting this
evolution of mining and mining history of Thailand. At the learning center, Visitors can see operation to be successful.
ancient tools and minerals samples obtain from various regions of Thailand. Secondly, we are grateful to Tongtae Sea Canoe Limited Partnership,

Ms. Kirachaya Khamnarong (P’Kookkai), Mr. Nopparuij Thapnarong (P’Phun),

and all local tour guides who are caring, attentive, and participated in cave
AUIAISISPUSIASUZAOWILWYVUIULNNATY exploration.
(Na Krang sufficiency economy theory learning center) ﬁ
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souavrinagiou for jointly exploring and operating in various fields. until it was successfully

Thirdly, we would to thank Mr. Chaiporn Siripornpibul who support academic
information on speleology.

Finally, thank you to all the staff of the Mineral Resources Office Region 4

Na Krang sufficiency economy theory learning center shows accomplished.
about agriculture according to the Sufficiency Economy

Philosophy. This theory is used to community development. The
community serves agriculture products in terms of freshness,

process, and natural Tie Dye.
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Waiting for you to visit and love it with all your heart and soul.
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