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Abstract

Phutok Formation is one of the most significant rock units in Khorat plateau. It is normally cover on the
tremendous rock salt of Maha Sarakham Formation. Theoretically, the Phutok Formation should extend widely
as a topmost layer of rock on the Khorat platau. However, actually it is normally covered by weathered top soil.
Moreover, the Khorat plateau is rather flatted with low and small undulating hill. However beneath the basin,
there are complicated rock structures of both Phutok and Maha Sarakarm Formation under the top soil. This is
the obstruction to locate where Phutok or Maha Sarakarm are on geologic map on the Khorat plateau. The data
from drilled holes are details to tell about the location and extension of Phutok Formation more clearly. On the
other hand, if these data are analyzed together with some outcrops and some mountain ranges on the basin such
as Phutok, Phu Woa, Phu Sing, Phu Langka etc. in Bung Karn and Nakhon Phanom Province, the geological map
on Khorat plateau will be more accurate. The result of the study is found that the extension of Phutok Formation
rock unit is broader than in 1:1,000,000 (1999) geologic map of Department of Mineral Resource of Thailand.
Meanwhile, the area of Maha Sarakham Formation is limited particularly at the southern basin of Khorat plateau;
the extension of Maha Sarakham Formation is not southern beyond the Muun River.

Application for improving this geologic map of Phutok and Maha Sarakham Formation is useful for the
next relating researches clearly, for example the study of salt domes, salt basins, saline soil as well as fresh and

brine and artesian spring groundwater on the Khorat plateau.
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K-2 KM 10.5, Nong Khai-Pone Phisai Highway, Amphoe Muang Nong Khai
Intervals Thickness Rock Rock Unit Description
(m) (m) Formation
0.00-6.10 6.10 Top Soil Clay - Reddish brown with green clay mottling.
6.10-46.94 40.84 Phu Thok Claystone & Siltstone - Claystone, with interbedded
siltstone, reddish brown color, locally green clay,
mottling, calcareous of calcite stringers and flakes.
46.94-280.11 233.17 Claystone - Reddish brown color, some calcite and
gypsum as veinlets. Greyish green color of about 3
cm. thick at 'the end of the interval.
280.11-336.14 56.03 Maha Upper Salt Rock Salt - Colorless to white with alternation of
Sarakham darker layers of anhydrite (up to 60 cm thick) of about
5 %.
336.14-339.03 2.89 Anhydrite - Grey color, massive, about 2 % of halite
interbedded.
339.03-344.87 5.84 Rock salt - Same as 280.11 - 336.14 m
344.87-365.75 20.88 Middle Clastic Clay - Reddish brown color, locally green clay
(364.63-368.81 interbedded.
Core lost)
365.75-421.49 55.74 Middle Salt Rook salt - Same as 280.11 - 336.14 m.
421.49-422.86 1.37 Anhydrite - Grey color, dense.
422.86-435.14 12.28 Rock salt - Same as 280.11 - 336.14 m.
435.14-463.46 28.32 Lower Clastic Clay - Reddish brown with green mottling, some
(457.20-460.55 white to colorless halite layers (7 - 10 cm thick) of]
Core lost) about 3 %)
463.46-466.66 3.20 Color Salt Rock salt - Mostly white halite (90%) with interlayers
of red sylvite (5%), and some (5%) of pink to red
carnallite.
466.66-471.54 4.88 Potash Zone Tachyhydrite & Carnallits & Halite-About 80% of
tachyhydrite of yellow color, easily dissolved, 15% of
pink to red carnallite, and 5% of colorless halite.
471.54-472.76 1.22 Anhydrite & Carnallite - About 7% of dark grey
impured anhydrite, 20% of red carnallite, 10 % of
yellow tachyhydrite and colorless halite.
472.76-497.45 24.69 Halite & Carnallite - About 70-95% halite of colorless

(473.07-478.84;
487.53-493.18

Core Lost)

and white, massive, 5-30 % carnallite of pink to

colorless, and few pods of yellow tachyhydrite.
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M99 1 AIDINHQUINIZNANVHNIATUNNONINAIDIUUHUIATULMIATAY (7D)

K-2 KM 10.5, Nong Khai-Pone Phisai Highway, Amphoe Muang Nong Khai

(547.27-551.52

Core Lost)

Intervals Thickness Rock Rock Unit Description
(m) (m) Formation
497.45-511.52 54.07 Lower Salt Rock salt - Colorless to white halite, with interlayers

of grey anhydrite. (Hole was abandoned in rock salt)

‘ﬁ'm : Potash and rock salt in Thailand. Appendix A (10)

M3197 2 A8 11U NUNUNLIARUYNONINAIBYUUHLIATUNMIAIT A

K - 1 Irrigation Center, Watana Road, Amphoe Muang Udorn Thani

Intervals (m.) | Thickness Rock Rock Unit Description
(m.) Formation

0.00-42.67 42.67 Top Soil Sand - Grey to tan .to light brown color, mostly fine to
medium grained.

42.67-64.92 22.25 Maha Middle Clastic Clay - Reddish brown color, massive, locally green

Sarakham clay mottling.

64.92-65.12 0.2 Middle Salt Remain |Anhydrite - Grey color.

65.12-70.10 4.98 Lower Clastic Clay - Reddish brown color, massive, locally green
clay mottling.

70.10-80.87 10.77 Clay - Same as interval 65.12 - .70 10 m, but halite as
thin veins (1-3 cm wide)

80.87-85.14 4.27 Clay - Reddish brown clay with alternation
of grayish green clay.

85.14-35.22 0.08 Color Salt Remain | Anhydrite - Grey color with some greenish grey clay,
soft and partly friable.

85.22-89.71 4.49 Color Salt Rock salt - Mostly colorless halite with alternation of
red to pink to orange shades, banded, dense.

89.71-91.69 1.98 Potash Zone Halite & Carnallite - About 60 % of white to grey

halite. About 30 % of carnallite as red to orange color
easily dissolved. About 10 % anhydrite of grey to dark

grey color.
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M3197 2 A8 11U N IINUNLIARUYNONINAIBGUUNLIATUUNIATAN (AD)

K - 1 Irrigation Center, Watana Road, Amphoe Muang Udorn Thani

Intervals (m.) | Thickness Rock Rock Unit Description
(m.) Formation

91.69-129.08 37.39 Carnallite & halite - About 30 - 100 % carnallite of
mostly colorless and white, easily dissolved, partly
pink to purple shade. About 0-70 % halite of white to
colorless

129.08-334.67 205.59 Lower Salt Rock salt - Mostly halite colorless and white color,
massive, partly show bedding of light brown or smoky
halite bands, about 1 % of gypsum occurring as pods
and stringers.

334.67-336.01 1.34 Basal Anhydrite Anhydrite - Grey to brown color, dense, massive,
partly show boudinage structure.

336.01-346.31 10.30 Khok Kruat Siltstone - Grayish green color, massive, medium
hard.

346.31-349.40 3.09 Siltstone - Reddish brown color, massive, few green
silt mottling.

fian : Potash and rock salt in Thailand. Appendix A (10)

a W a
3. mamsdveuazendsie
a o 1 ﬁ' = = 3 )
Wan1sIvenuInleslSe e Funy
Ay ¥ o A A ]
Alavransizdisivnderuuaz Inunsnuin
NUIAHUYNONINAURNTLIIEN VDY UUHNIATY
ymasnuunnNnlngegluurunssaIne
YDINTUNTNHINTFIAUNINTIEIU 1:1,000,000 W.A.
2542 (13) Tuvaz@eInUMITHHNTZII8VDINNIN
a < o o v A A
AUUMIEITAINA §ATINAVDVIYAUDHAIDINANT
' PR Ve o o o
urvgrgaslauiiiyanazegladitaniandny
9/3 I a
voeda1ulanariue v uduveUIvAYDIHNIAT U
4 T 4 v
ymasAIzrgaasnudiiyamiu 1eennla
o a Yo i ff
Imsmgdrsvnaedunaz Inuna Inaduuiiya
A o = o o Ao dq Y o o A
nduneaan Janiayssudlnausinaiamiiewy
1 3 a ==} 09/’ S
NFuRuumasmuidierureulalasanainse
Y 2 o H & .
el 2 Fuedradanu Fuvuilu Cap Anhydrite
A0 . A
YugNFUa1uiy Basal Anhydrite (10) Tuvaenyu
A a & oo P < H ¢
inderuFuasmgliudi edralsnauiunenlalasa

Qo R o A
ﬂmﬁmuﬂu@mmumammwunmmiﬂm

v
HonINNUIINNaNITIZdsINAeTUIAY
- @ a o 1 ] &%
Tnunaludrdaniagiuns uahiinsiuinluy
518991UN15191281529) NUNVUAKNIATUIAN
&g A A IR a
niaFuiunuiaiunedgiainaslilonnuuiaiu
1 U dy d‘Q}

s uaashilgiiuluiundaadlneaou
4 [} :’ ] 3;’ a 1
Tavewithyalifisunuraiuumiaisaiy ualu
= 1} = a af % 1 d' =
paAnIZIATINIIAT UL IMuanueg el
MIBNAIVDINIUNADEU TAgUpLILBIYNENAIGA
[ 1 @ a 9 4 @ 1
7101909 1A YA MTINANDITIUNL DU VLD

~ & 0o q Yo A A & g < A
swganah) ilvdundedudaiuvewdenlia
Y A A 9 o '
Tamasunnlilazazauiunaianea
o Vo 4 A
mswauvesndihyadslaenaszlna
9g1u%3508d0VDINUIANUIANNIIANUNLIATY
& A 1 d ] VoA ~
uMAIANFINeI Nl us e NoauIeNgA (Weak
4 a A4 A A 4 e
Zone) NIZINAMIIAADUNANKIBIAADUNA TR N1
PN A Ao ' g A o
neviieluvaizndalvaldaaiinlvananans Su
00N



KKU Res.J. 2012; 17(1)

4 v

YRR 1 o I v o

aauusiiyadududrsivuaveiva
FEHINHUIANUIANNTIALALHUIATUNHIAITAY

Ao ] g 421 a A I

Taonnavinuiiyadulineimnieaziunuie
A @ v 1<
Aunmasmuuazdaadlilneasulasziumniag
Aulannsaa (11) Tugan 5

| i@ -
VIENTIANE BASIN. // 2 Bung Karn' 7
\
S SR THAILAND
| ¥ Hong knai
SAKHON NAKHON BASIN Wﬂé%ﬂ
" Udorn Thani Nakhon Phanoty o cham
\ N ! BASIN
L . Sakhon Nakhon /
=l
PHy e
Ha ariuy aasin
. .‘. - RA"GE “‘@ K BASIN
[ Kt waen Kalasin \
PHONTHAN
Maha Sarakham = \ L i
o Amnat Charoen  §
S L4 = T,
Chaiyaphum KHORAT BASIN Yasothon . LAND
| —~ .
[ No— Ubon Ratchathani L=
) e rz
" Nakhon Ratchasima Buriram $on \
. . Su.ﬂn Sri Saket i

31N 5 LEAAIVOUIVAVRIHNIATUNMIAITAINUY
~ o a A £
s1wgelasismaaz TuoeniReurtiovedlneda

v a F% ' ~ Aa
vouvaaunalananaiallarnununssaiine
¥1ATIEIU 1:1,000,000 W.A. 2542 ATUNTNINTTT
Tugin 1

=® v Y

vnmsanyilasleveyasinnguiaiy

indorunazlnuny 110N 100 ¥igu Fuazlag
F
ATUNTWIINTTIHAMAT W.A. 2516-2526 WU
P ] v
FufiuNYABIIATIFAZIEIANAUATNNAN AL
mstaivvesnuiaiugnenuaz ilimstaiuves
A "o 9 Y I

MNUIARUYNONHITOIINDNT TN THIAUYDINLIA
a W ¥ v o
Auwimsawnlannvoyamsnizdisinlagenis
mm(z 10, lluaulz)mmmnmamm uen
Suiiu maﬂﬁ]uaﬂwmﬂuuwum"lﬂ“lwﬂuﬁﬂw 6

SnfumsanyndSoufiounuaanuf

~An Y <3 a 1 .Asl' A ~
2 planamsnufiuiuivaluiiuiais fanunse
o = ~ o Y = 2 a A
hyulSeumeuiulamumsanuisurunenny
I~ a (B U [ 1
Wuniulnanies luueslasisuazuesgnauns wu
A v P 1
wargrwneannulunuATimiavounnu wien
v W [ 1 o =3 Y
FrvandaveuunulnienySussnimealalszum
PN y v ¥ Ao

15-20 Alawas (U9 7) Inardunialngquinds-

67

— 4
D Phutok Formation

- Maha Sarakham pHu

Formation

o Drillholes through
Phutok Fm.

« Drillholes through
Maha Sarakham Fm,

Buriram
o

gﬂﬁ 6 LLﬁﬂQ"Uf]“lJUlJﬂﬂlﬂﬂ!LéQﬂM’JﬂﬁNNﬂTﬁﬁﬂ]M
& o Y A { o
Lm:migﬂﬂﬂ‘wumwnaﬂwug‘manﬁmmwm

1AM IUURUN 6 VBINTUNSNENNTFIA

ATV T

4' A a4 A a 2 do o
sdn 7 HUIAMUYNONNNUNWATYWULINT NINKTIA

i)

: v ¥ Ao
VBULNU Glﬂmﬁuﬂ?ﬂﬂ’q(ll“l/‘lﬁﬂ-llﬁ1ﬁ1iﬂ1ll

a A a o
Qilszmanivanaiugnennaguiimily

{ o a [ [l
wiugannismll aulidy lilsingasiunde

QU
]
a A o

% L} lﬂ' d‘ == a
Aungivaiauuulindouneliduady (@uso
= Yo ~ 3 a o
wevlanurguinzinznusuiugneniilil)
FrunyIanuNIa1sAINN lua v e
2 2 A a =1 A a gy
wumsunaonuInavuauuiaulams1zazgn
v A A 1 1 I A
yza azanelvuaelinuan uaeg1alsnanas
! < a P S a
NENVTON U UNVIATUUMIAIAY IANADFUT U
v 0 Y
Auitioafinanuegszniundonusua1ey lag
v o F
IMWIEHU Lower Clastic MAUTEHINUNADAUFUNA

v 1 £
Lm%%‘LlﬂN“Ti?\i%uﬂulﬁﬁﬂ?iuﬂu?ﬂﬁun%1ﬁ1iﬂ1u



68

Y A ' v o o o 9/2: a
tiieTnavaz dudanuImMAneuen L INFUHL
s 2 & A a A
UV HLaznaeEMWI uHUANAIUNNToaIANNIN
ad o 4%1 o [l dy < Yo
FRANIY dnvazsutasanurulatau
Y
auanhaanswluadringnauAsuaz UATNUY
[ < ] o
aaw"linmmmnvfﬂnﬁﬂammmmuwaamwﬂaaﬂmﬂ
o 1 2
AUADUVEIN
A
ANHAULVRIFUN U IUNLIATUNHIFITAY
= Y 1 Y a J
ausaveaiulanmIneas eI YV

' @ o 1 { [ 9
Tngiludaniaanee numsyavquualug @nly

Y A v ' ' 9 v
L‘]J‘L!‘Vli]@ﬂiﬂsl{ﬂ61ﬂ"li) Hfuﬂﬁﬂﬂﬁﬁﬂiiuimm:ﬁﬁﬂ

a 9 v o @ 1 I Y
assnaumluaiveaniaveuunuiluau

Y ¥ v
A A

=% .3 ~ A a I
wonnHNUNvHUNNURlafnalulan
I a A A = Y A " Y
Wiy (e19gainvenaudaiulySenyeniiiu
1 Y Y A =l = @ [l
a9 nla) iwenlSeuifeudunquiaizus Tnuny
a 2 1 a
wazinferunaIIznUNTHNIAUNenlnagqy
YLD Glummmwuﬁlﬂmﬂuaumﬂm (@19NUAY
611‘mwiaﬂumﬂw5aﬂumﬂamnmu1uqmm) un
Sufuivosmnaiumiasa Taglifnuadiy
VY < & A A4 A
gneninaqueguiauufvznateduiunnumui
v & - o 2
AU UNIARUUMIANTAIN FUUMTANEN
X da 2 < = A dd g
NunauANNAIsAnE IuNUANIT uaINv0 NN
v 9
Auurensawlsnglunwui sounsmsfnyvqy
! - 2 A a & H
gunasanadulusssumasunaiuruecii
9 Y
FITUMAAN tazinavums izmsnundeuuuguih
< '
ANURINY LY
anyuzgilszmadinaIzaIuIToned
< Yo A~ a g 1 ,ﬂ A
wulaFanuilolruanuazmaiminluiiuiae
1 = dy dl d'd = L}
yoauodlumadau Aunlaninuiaiugnonas
:’ ] = :’ 1 Y ' .24' ' j’ Ada
9MiINKI0 19z INUesNI Aund Tuiunng
MWIZHIATUNETAY (317 8)

KKU Res. J. 2012; 17(1)

P X A :ﬂ A 1Y v Y
s 8 uaaanumilulan (Wunwyuw) dAnivoy

Y 1 ,ﬂ Ao 1 (K] 1 & a
wosnundn Iy Namlnailuraiugnen
A dq A J
Wunlafawnausaniuaanuay
e A & & '
Wy dauniaztuveuvanoualee ves
a Yo 1 a
NUIARUYNONINANUTOBADHNIATUNHIAITAY
9
mszihaadadneznulunuaiugnonluvme
Y 2 o A4 A
mhueamudanuluiunvuIanuumalsay
A a4 & 2 4 s v
waziynieanmtlusninegdr uanen1an
a a y 1 1 o 1 { <
HUAUYNONN0ggINd1 @108 NA DN
H a Y A w PR v
winaadanlaunntuTuuauysel Nedunetu
9
uga Jariaveunny Honsnsliaveuiigada 170
4 oo & g 1 Yo [ [
gnINANuAIAatI 11 (14) Fuiludiulnanudiude
\ -~ 2 o 2 v ¥
FTUINHUIATUNG 2 HUIA AIHUNINADINITHIN
" A do o A g v
maraysazdalunuidaniasunamisonilan
.&' A Y [ a 3’, dy Y o
wunlnaanaevoanuIauNg 2 1Ay
@7 Hydraulic Head °luwu‘ﬂmmmmamwm
i]1nmumﬂumummwnaﬂwunmﬂmaammwm
VIAANNIN wumﬁwummmawmnmmwn 92
v i v o %
1au191n Head voagneniiognisaiuas ueonda
" v 3 Z,' ] { a Qy
AoANTUFUR L UFUNNAIYHUIN



KKU Res. J. 2012; 17(1)

3.1 msendsiana
o a4 o
nnmsnlseuReuunuRnNATUNIT NN
Y o a
5301 1ANINTANHILAZ ANV VIVAVDINLIAT U
A o { A Y
UHETAVUALHUIATUYNONA VLN UN NI Y
MNIANYITINAVNANTIDIZEITINAEAITANY
Y
FUAUTHAVENUNHANVUANANINUDENITFADUA
¥
aolil
- 4
1. vpuavoInuIaruuansaulasulyl
{ o Vg ¥
TagunuNATUNINEINITIA 1A 1MV VIR
YOINWIANUNNITIIAINATOVAQUIAY
v @ v [ 4 a 4
FIINIAYTING gIUNTUasATALINY
Y A =2 o J A
asunneoulameudsduiluiitnuiia
ﬂigmﬁ”lmﬁuﬁuw“m HAVDUIVAUD
a Y 1
NUIATUUMIATATNYDIFAVSUIEHY DN
A Y l:’ 1 Z,’ 4
wgaogMaumaiihyamniuilosnni
o 'w @ Y =) o 1 3
WAz d139NA TN TAgTUNTNUNNTY
nuranulannsiasessulagluivuiaiuy
PME1TAINRY
4 '
2. NUMINTEBAIVBINNIARUYNONTNIN
dﬂl Y 45! J ~ o =
VU ANVUINNIHUNNTUNTNNNTTTA
Y v
3. NUNMINTZNWRIVBINNIATUNNON LB
A A 1 oA A < 1
MUOHToUBIANAUATNUNUNDLIANLD
{ 1 Y [ $
Tuvaziueslansauealasisiilszuania
READENVLIN VT NAUABUNA VDB
A A4 g a 4 A
4. WunNuryIanUNIaITAINAINAND Y
NANVDABITENINHUIATUYNON dIU
[ Y a
Tvgjaziilnseasvounaoruuunlay

A
INaB

69

3
4. aqverameumy
A wyy H A
HJE]]lﬂ"ll’flHﬁﬂ?ﬁltﬂﬂ‘ﬁuﬂl@ﬂﬁﬂ’]ﬂﬁuﬂvﬂﬂﬂ
1 [ { J Y
Lmzummﬁﬂmaﬂwmmumuﬁﬂan"lﬂua'm%
miﬁmumammmzwinwmmﬁuummimmmz

A £ o

Wll?ﬂﬁuiﬂﬂﬂiﬁ]ﬂtm') ﬂ'flii]‘éiﬁﬂ1ﬁﬁﬁvlﬂﬁ'liﬂi]§18

a é’ a A Ao Y A :’:
azl’f]EJ@]GL‘Hﬂ']ﬂW‘L!ﬂ‘uL‘Wf)ﬂ1iill‘lﬁluﬂ’ﬂllgﬂ@l’f]ﬂﬂﬂﬂﬁﬂ
& A Ay Y @ = 3
wmmﬂﬂmumamwiuuwuﬂ"lﬂamwm%u RINNIN
< v " = A da oz a X A
Lﬂumagaiumﬁwmmmiﬁﬂy1‘wumumumawuﬂ
a o I Y Yy v
NIINAUIVINTAN mmﬁﬂan‘l’ﬂuﬂmmmmu
Y a

5. 19Na19919943

(1) Department of Mineral Resources, Geology
of Thailand. Bangkok, Celebration for the
King's birth day 5 December 1999, Depart-
ment of Mineral Resources, Ministry of
Industry, 2001. Thai.

(2) Suwanich P, Potash and rock salt in Thai-
land. Nonmetallic Minerals Bulletin No. 2,
Economic Geology Division, Dept., of Min.
Res., Bangkok, Thailand; 1986.

(3) Suwanich P, Geology of Potash and Rock
Salt Mineral Resources of Thailand. 1sted.
Bangkok; Kampeewan Publishing; 2007.
Thai.

(4) Bunopas S, et. al. Growing of Asia in the
late Triassic continent-continent collision
of Shan-Thai and Indochina against south
China. Proceeding of the Symposium on
geology of Thailand, Bangkok, Thailand.
2002.



70

)

(6)

(M

®)

Suwanich P, Potassium bromide (KBr)
contents in the Maha Sarakham formation,
northeastern Thailand: indicator of origin
and deformation of rock salt strata. J Sci
Technol MSU. 2010; 29(3): 249-258.
Suwanich P, Geology and geological
structure of potash and rock salt deposits in
Chalerm Phrakiat district, Nakhon Ratch-
asima province in northeastern Thailand.
Kasetsart Journal (Natural Science). 2010;
44(6): 1058-1068.

Department of Primary Industries and
Mines. Project of stipulation standards and
environmental management for mining and
metallurgical industries of potash minerals
(absolute report), prepared by Faculty of
environment and resource studies, Mahidol
university, Bangkok, 2007. Thai.
Satayarak N, Janmaha S, Julawong J, Su-
wanich P, Japakasetr T. Influence of rock
salt layer to groundwater in northeastern of
Thailand. Proceeding of the symposium of
geology and the development of green Isan
project by Geological Society of Thailand.
1987. Thai

©

(10)

an

(12)

(13)

(14)

KKU Res. J. 2012; 17(1)

Tiemwong P and Lertnok W, Geologi-
cal Map Sheet of Phanna Nikom District
(5343 1) and Nawha District (5343 1V)
Academic Report No. 4/2548, Office of
Geology, Department of Mineral Resource,
2005 Thail

Japakasetr T, Suwanich P. Potash and rock
salt in Thailand. Appendix A. Nonmetallic
Minerals Bulletin No.2 DMR. Bangkok:
1982.

Japakasetr T, Suwanich P. Potash and rock
salt in Thailand. Appendix F. Nonmetallic
Minerals Bulletin No.2 DMR. Bangkok:
1983.

Japakasetr T, Suwanich P. Potash and rock
salt in Thailand. Appendix C, Nonmetallic
Minerals Bulletin No.2 DMR. Bangkok:
1984.

Department of Mineral Resources. Geologic
Map of Thailand Scale 1:1,000,000. Bang-
kok, 1999

Ban Muang Newspaper. Isan will not be
drought; the artificial groundwater found,;
biggest in the country [cited 2006 Decem-
ber 15]. Available from: http://www.ryt9.

com/s/bmnd. Thai



