Tham Luang Cave Systems in the view
of Hydrogeology and related issues
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Missing Thai teenagers found in cave
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Geologic Map

Tham Laung -
Khun Nam Nang Non Area

Rocks: Limestone & Marble, Shale,
Sandstone, Granite, Diorite,..

Geological Structures: 2 sets of
Faults Fractures and bedding planes

Tectonic Uplift

Geological Controls .. .. ..

*Role of Non-karst
contact zone between
Karst(Limestone)
and
Non-karst
(granite, sandstone and shale)
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Geological Controls ¢
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*Role of faults and fractures

*N-S Fractures system: %;\69\

control main cave passages
*E-W Fractures system:
Control E-W branches

3 Cave Systems

* 1) Dry caves: found in the upper parts of Mountains; both
vertical and horizontal caves included sinkholes or doline, aven or

shaft, fractures, cracks and pit caves in the dry or blind valley

* 2) Stream caves: such as Tham Luang Cave, Tham Sai

Thong, found at the elevation below 466 m. msl. and will
flow to the eastern part of mountains as resurgence and

springs in discharge areas

3) Phreatic caves: found at some depths below ground surface

and can be used as Groundwater Resources




Sinkholes, shafts & fractures

Phreatic
Caves

Stream sinks

\

Tham Luang Cave

Non Karst Karst
(Granite, shale, sandstone) (Limestone & marble)

Chaiporn Siripornpibul, 30 June 2018

Dry Caves

Recharge and

Chalparn Sirlpernpibul, 30 June #0




Pit caves as
stream sinks

harge and Discharge Systems
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Recharge and Discharge Systems

Chilporn Sirlpornpibwl, 30 June 2018

| Recharge and Discharge Systems

Chalparn Sirfpampibul, 30 June 2018
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EXPEDITIONS
THAI 87 - THAI 88

ASSOCIATION PYRENEENNE DE SPELEOLOGIE
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1 The 4t Longest Cave
’ In Thailand
(10.3 km.)
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THAM LUANG




Tham Luang Cave
(1,000 m. from the entrance, 2016)

March 2016
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Surface
water

% _Resurgence,
Springs,

N
Non Karst Karst
(Granite, shale, sandstone) (Limestone & marble)

Recharge and Discharge Systems
Chaiporn Siripornpibul, 30 June 2018

I Depth(m) I Elevation of Cave Floor in each Station (m)’

th
Tham Luang Cave | June 24,2018

Distance from main entrance (m)
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THAM LUANG CAVE COMPLEX

T-junction 3rd
; chamber

1.13m|-/w ® 2nd

T chamber

L Entrance

w- 038m ———————

0.72m

w 5.03m

Infographic by Rafa Estroda
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THAI AND BRITISH DIVERS
FIND THE BOYS

at about 9.45pm

Monday, July 2
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* Water Pumping

i? Water Diversion

= (PTIONS TO GET THEM OUT

British and other experts have
suggested that diving is the
fastest way to get all 13 out of the
cave but this option is also very
dangerous due to the narrow and
up-and-down path of flooded
areas,

While Thai authorities have
attempted to pump as much
water as possible out of the cave
network, such an effort has been
hindered by a relatively large
amount of rainfalls in the area
due to the start of rainy season.

i
Bagsfound 1

Navy SEALs reach
| Navy SEALs roach (June 30) \
NavySEALsreach | intersection again Earlier
and return \ Wy Shoes found J ﬁuesseu
(June 26) (dune 24) e,

Vestige found
(June 25)

e ropes and rows
installed every 25 metré

* Searching and Drilling for new
openings

Diving




June 29, 2018
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June 29 - 30, 2018 Searching for Stream sinks
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Weirs & Water Diversion System

After (July 2nd, 2018 )

Sl ,"'f> ‘ / : n il 4 “The water diversion at
diz?ﬂﬂun"%m.(mg%aﬂﬂ’n{:‘g ‘ “;" ; idﬂﬂma7 : o : ! (1) Huai Nam Dan and
‘ vt el Nl (2) Huai Pha Hi
p ~1a) - are very successful,
| e as we can divert up to 50 %

e L of the water inflow or
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- 2) 18,000 cu.m.( d \; | of water through the stream sinks,”
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(July 3rd, 2018)




Three methods using for the water-draining from flooded cave passages
Vo) X, A
C Water pumping inside the cave =
pJ qquuﬂuﬁz\waﬁq-qhﬁﬂumuau A ¥ o= il S &= -
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| Water Level Monitoring in the cave
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July 2nd, 2018

¥ Thai PBS 3

Experienced Divers
from around the World
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July 8" and 10¢" , 2018

Station 5
Connor Roe (UK)
Ilvan Karadzic (DAN)
Josh Bratchley (UK) Thai Navy Seals move the boys between
chamber 3 and the entrance. Boys are

carried in stretchers and a tyroleen is

spare cylinders
used in one section.

available. Rescuers Station 4

unmanned but
water

section where
diving and aided the speedy exi

Monks junction. A joining need to swim on the .
underwater stream briefly ¢ surfape with the  spare cylinders IR S
creates good visibility ., ({poys installed pering Ove" poulders 8
; ” ., clam
«\ _ 500m.
Thai authorities installed many water

pumps in this section which ensured it

was possible to reach chamber 3 without
it for the

Dressed the boys and

with the

250m diving oen e
&® ihe R ang Kok il Chamt:er 3 - ]
Station 6 lowed an electrical Iving operations begin oys
Between 7 Jim Warney (IRL) c::gfe?i";;‘;g ~_from here.
and 8 the 7 Erik Brown (CAN) an unfamiliar pas-  1hai Na!vy Sei.als ensure
divers need spare cylinders available. s 200 #ng cxlmde:rs are
to exit the Basenere noot io-swhron carried to this point for
::rt;rt:;dr 150m air space. the surface with the boys Hsrascos:
heavy equip- SN When the boys come out
ment. A ‘sked’ A Station 8 of the water the primary
is used to Craig Challen (AUS) medical assessment is
transport the Claus Rasmassen (DAN) done by the US military
boys Mikko Paasi (FIN) team before handing
over to the Thai Navy
4 Thai Seals for the remaining
Navy seals Rick Stanton (UK) extraction.
stayed in John Volanthen (UK)
the cave Boys found Jason Mallinson (UK)
Chris Jewell (UK) /- DiVlng

-
transported them out of

boys until
Dr Richard Harris (AUS) assessed
the cave

the last
one was ST theboys and helped prepare them
rescued. ~=7 for the dive out.

July 8" and 10", 2018

sam : 815Ada1Malv | Thai cave rescue EP4 | Eng Sub] 17 u.a. 62
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July 8" and 10¢" , 2018
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© The extraordmary rescue 1
ofalliZboysand thelrcoach  «
ended a tense tiree-day
drama as dlvm carefully

Thye Bew Zealend Herald

Thai cave re:

R IIIIH GIWMNI

- fE. us &

2 IWodpwoniu naudug
THE WORLD HAS JUST FOUND y = = RS munsanaaamodaaonannnu

ITS MOST INSPIRING AND
COURAGEOUS FOOTBALL TEAM

muw ::This Mormnr

Y. The expenences and opportunities Were bestowed upon them, o
.

- mmmmm
» > o) 9:55/1:09:53




#u : a1sAdd1maia | Thai cave rescue EP5 [ Eng Sub ] 182L8.62
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On 5 July at 8.37pm, Saman Kunan
former Thai Navy SEAL

i

Full climbing Entrance

Group found gear needed
Wan oo
|

'-_-@

Some parts too narrow At least four
to wear scuba tanks areas flooded ;
Locations approx.

Coogle) Not to scale

Sources: Rajabhat Mahasarakham University, French Federation of Speleclogy




GEOLOGY Karst Features & Landforms

Rock types: Carbonate & Non-carbonate
Caves and Speleothems

Minerals, Fossil, Structures

Petroleum,. Cave L ife
Tectonic Uplift, Earthquake

Water Resources
Volcanic eruptions CAVES Surface Water: Karst lakes
Geo-Hazard & Groundwater Springs &
Resurgence

Record of Tsunami

KARST Archaeology

Ancient sea water level Agricultures, food reservation, medicine

Paleoclimate & Climate Changes Tourism, Scientific research

Carbon sink Shelters in case of ...

KARST — NATURAL RESOURCES — HUMAN NEXUS
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Evidences of Land uplift and

Paleoclimate records that can be found in

Cave and Karst System in Thailand




Ages/YrBP

hiatus
Hot / Wet
18841 +222
9717 + 346 o5
Cold / Dry
cm.
Period ?
hiatus
257731+220
Geological and Hydrological - - .

Evolutionsin A Cavern
of Thep Nimit Cave
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Non-Carbonate
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Chaiporn Siripornpibul, 19 Oct 2010
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Uplifting Rate Changes ? And

Paleo-hydrological / Climate

T

Fossil Floor Leve

Cave notch

SCALLOP =~




- l ;té’rrLevI. 5,000 BP |

SEA NOTCH : Evidence of Ancient Sea Level

£
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¥

y
3000-2000 Years ago

(Ref. : JICA, 1995)
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Urai Thong Cave

Shell fragments (1)
in sediments under Flowstone (2)

above Recent Floor (3)

?
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Carbon Sink in Carbonate rocks

ATMOSPHERE

MANTLE or
COVER SEDIMENT

CARBONATE
BEDROCK

(Limestone and
dolomite)

Carbon %%%%%%

EREEE Water
dioxide %%3i%i Y\ (H0)

Carbon dioxide
(COy)

Water
(H,0)

Carbonic acid

Dolomite Limestone
[CaMg(CO;)3] (CaCOy)

Magnesium, Calcium, Bicarbonate
(Mg™) (G") (HCOy)

Carbon sinks are natural
systems that suck up and
store carbon dioxide from
the atmosphere.

(http://www lifeslittlemyst
eries.com/264-what-is-a-
carbon-sink.html

To regulate

Green house gas
in atmosphere

CHAIPORN SIRIPORNPIBUL

Geologist

Department of Mineral Resources, Thailand

E-mail : alekchaiporn@gmail.com

https://www.facebook.com/chaiporn.siripornpibul
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Rock types: Carbonate & Non-carbonate |
! Caves and Speleothems

: Cave Life

/

Minerals, Fossil, Structures, Petroleum,..

Tectonic Uplift

Earthquake Water Resources
Volcanic eruptions Surface Water: Karst lakes
GeoHazard Groundwater P85 &
Record of Tsunami Resurgence
Archaeology

Ancient sea water level

Paleoclimate & Climate Changesi _ S
I Tourism, Scientific research

Carbon sink ! .
\\ / Shelters in case of ...

Agricultures, food reservation, medicine

KARST — NATURAL RESOURCES — HUMAN NEXUS
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