
CHAPTER III

LITHOSTRATIGRAPHY OF THE MAE HONG SON AREA

T h e  s tra ta  in a n y  se d im e n ta ry  se q u e n ce  can  be su b d iv id e d  on the  bas is  o f litho logy , 

g e o m e try , p a le o cu rre n t, se d im e n ta ry  s tru c tu re , and  fo ss il, o r  th e ir  tim e  re la tio n sh ip s . 

A c c o rd in g ly , five  k in d s  o f un it have  been  e s ta b lish e d . T h e y  a re  lith o s tra tig ra p h ic  unit, 

b io s tra tig ra p h ic  un its , c h ro n o s tra tig ra p h ic  un its , u n co n fo rm ity -b o u n d e d  un its , and 

m a g n e to s tra tig ra p h ic  un its . เท th is  s tudy , the  se d im e n ta ry  s e q u e n c e s  have  been  c lass ifie d  

m a in ly  on  th e  b a s is  o f litho s tra tig ra ph y . A  lith o s tra tig ra p h ic  u n it is a body  o f rocks  th a t is 

d e fin e d  and  re co g n ize d  on th e  bas is  o f its  o b se rva b le  and  d is tin c tiv e  lith o lo g ic  p ro p e rtie s  o r 

co m b in a tio n  o f  lith o lo g ic  p ro p e rtie s  and  its s tra tig ra p h ic  re la tio n s .

3.1 Stratigraphic classification and nomenclature

เท th is  s tu dy , an a tte m p t has been  m ade  to  c la s s ify  s e d im e n ta ry  s e q u e n ce  in the  

s o u th e rn  p a rt o f th e  A m p h o e  M uang  M ae  H ong  S on  a re a  in to  d if fe re n t lith o s tra tig ra p h ic  

u n its  in o rd e r to  fu lfill the  se d im e n to lo g ica l p u rp o se  o f th e  s tu d y . B o u n d a rie s  se pa ra ting  

lith o s tra tig ra p h ic  u n its  m ay be p laced  a t tra n s itio n , a b ru p t and  e ro s io n a l co n ta c ts , w h ich  in 

re tu rn  re fle c t th e  c h a n g e s  o f co n d itio n s  in d e p o s itio n a l e n v iro n m e n t.

T h e  u ltim a te  o b je c tive  o f su bd iv id in g  th e  s tra ta  is to  id e n tify  a ll o f  th e m  and  th en  to  

a s s e m b le  a fra m e w o rk  o f n o n -o ve rla p p in g  u n its  fo r  d e s ig n a tin g  h ie ra rch ie s  o f 

lith o s tra tig ra p h ic  un its  em p lo ye d  in th e  p re se n t s tu d y  to  c o v e r th e  un it. H o w e ve r, w ith  regard  

to  th e  n o m e n c la tu re  o f lith o s tra tig ra p h ic  un its , in fo rm a l n a m e s  h ave  been  a pp lie d  fo r the  

p u rp o se  o f te n ta tiv e  re fe rence .

B u n o p a s  (19 76 ) p roposed  th e  te rm  “ M ae  S a ria n g  G ro u p ” to  be  co m p o se d  ch ie fly  o f 

b asa l red co n g lo m e ra te , fo llo w ed  by g ra y  sh a le , and  in te rb e d d e d  g ra y  s ilts to n e  and  fin e ­

g ra in e d  s a n d s to n e , and  sa nd y  sha le , g ra y  and  red  s a n d s to n e  and  fre q u e n t beds  o f 

lim e s to n e . A s  s ta ted  in C h a p te r I, a fe w  w o rk e rs  m ap p e d  and  s tu d ie d  ro cks  o f th e  M ae
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H ong  S o n  a re a  in d iffe re n t w a ys . T h e y  a lso  p ro po sed  ro cks  in th e  sa m e  a re a s  w ith  d iffe re n t 

a g e s  and  b o u n d a rie s . T h e re fo re  in th is  s tu dy , co m p lie d  a ll th e  p re v io u s  p ub lish ed  

in fo rm a tio n  o n to  o u r in te rp re ted  L a n d sa t m ap  as  sh o w n  in re g io n a l g e o lo g ica l m ap  (F ig u re  

2 .15  in C h a p te r  II). T h e  m ore  d e ta ile d  g e o lo g ica l m ap  w e re  th e n  e n la rg e d  in o rd e r to  re la te  

w ith  th e  m easu re .

เท o rd e r to  e s ta b lish  lith o s tra tig ra p h y  o f th e  M ae  S a ria n g  G ro u p , to ta lly  7 se c tio n s  

w e re  m e a su re d  in de ta il. T he  lith o s tra tig ra p h ic  u n its  a re  d e sc rib e d  and  d e fin e d  as 

s u g g e s te d  in th e  In te rn a tio n a l s tra t ig ra p h ic  G u id e  (H e d b e rg , 1994 ) and  d e ta ile d  m ea su red  

rock  se c tio n s , d is tr ib u te d  th ro u g h o u t th is  s tu d y  a re a , a re  g ra p h ic a lly  rep re se n te d  us ing  the  

ke ys  fro m  S e lly  (1 9 9 6 ) (F ig u re  3 .1 ), and  a ttitu d e s  o f beds , fra c tu re s  and  fa u lts  a re  

e x p re sse d  in te rm s  o f s tr ike  d ire c tio n /d ip  ang le .

3.2 Measured section

T h is  s tu d y  e m b ra ce s  tw o  parts , n a m e ly , fie ld  in ve s tig a tio n  and  la b o ra to ry  w o rk . 

D e ta ile d  m ap p in g  w a s  pe rfo rm ed  based  upon  to p o g ra p h ic  m a p s  a t a sca le  o f  1 :50 ,000  

(B an  H ua i P ong , 4 5 4 7  II; A m p h o e  K hun  Y u a m , 4 5 4 6  I; B an  M ae  La L uang ; 4 5 4 6  II; 

A m p h o e  M ae  La N o i; 4 5 4 5  I; and A m p h o e  M ae  S a ria ng , 4 5 4 5  II) o f th e  R oya l T h a i S u rve y  

D e p a rtm e n t (R T S D ). เท a dd itio n , g e o lo g ica l m ap s  rep o rte d  by C h a ro e n p ra w a t e t a l. (19 85 ), 

B o r ip h a tkh o so l e t a l. (19 90 ), J in d a su th  e t a l. (19 90 ), and  D e p a rtm e n t o f M in e ra l R eso u rce s  

(1 9 9 9 ) w e re  used  as  g u id e lin e s  fo r  d e ta ile d  s tru c tu ra l and  s tra tig ra p h ic  da ta , s tra t ig ra p h ic  

in v e s tig a tio n s  w e re  co n d u c te d  m a in ly  a lo ng  m a in  roads, a nd  s tre a m s . G P S  da ta  w e re  

re co rd e d  fo r  p re c ise  s tra tig ra p h ic  loca tion s . D u ring  th e  3 fie ld -s e a s o n  in ve s tig a tio n , a b o u t 

110 ro ck  sa m p le s  h ave  been  co lle c ted  fro m  7 m e a su re d  se c tio n s  w ith in  th e  so u th e rn  p a rt o f 

th e  A m p h o e  M uang  M ae H ong  S on  a re a  (F ig u re  3 .2 ). D e ta iled  lo ca tio n s  o f th e se  se c tion s  

a re  sh o w n  b e llow s.

-S e c tio n  A  is a t Ban H ua i P ong  (grid  re fe re n ce  8 8 5 0 6 5  to  9 1 0 0 4 2 , m ap  

S h e e t 4 5 4 7  II)

-S e c tio n  B a t B an S ape  (grid  re fe re n ce  8 1 1 9 3 3  to  8 5 7 8 9 5 , m ap  sh e e t 4 5 4 6  I)

-S e c tio n  c  a t Ban P ra  Tu M uang  (grid  re fe re n ce  798801 to  830803,
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map sheet 4546 I)

-Section อ at Ban Huai Na (grid reference 835481, map sheet 4546 II)

-Section E at Huai Hin Lak Fai (grid reference 886379, map sheet 4545 I)

-Section F at Ban Mae Leab (grid reference 812322 to 834303, map sheet 4545 I)

-Section G at Huai Pho (grid reference 799926 to 826938, map sheet 4545 II)

Topography of the study area is generally high mountainous and high terrace, the 

maximum elevation is at Doi Khun Mae Ki (1,203 meters MSL). The southern part of the 

Amphoe Muang Mae Hong Son area is between latitudes 18° 00’ 16’ N to 19° 09' 41” N, 

and longitudes 97° 48’ 33” E to 97° 58’ 48” E.

3.2.1 Section A (Figures 3.3a-3.3c)

Section A is located at Ban Huai Pong about 60 kilometers south of Amphoe Muang 

Mae Hong Son, Changwat Mae Hong Son. As shown in Figure 3.3a, the area surrounding 

the section A consists of lithologies ranging in age from Carboniferous to Quaternary. 

Carboniferous rocks include mainly conglomerate, sandstone, and shale. Triassic and 

Jurassic rocks are largely variegated colors of sandstone interbedded siltstones and 

limestones. Young Quaternary deposits include unconsolidated gravel, sand, and silt/clay of 

alluviums and colluviums. Based upon detailed stratigraphic mapping (Figure 3.3b), the 

Triassic strata lie unconformably over the Carboniferous strata with the fault contact. The 

Triassic sequence from older to younger include siliceous shale intercalated with mudstone, 

sandstone, and shale. These Triassic rocks average strike of 170 and dip (Figure 3.4) to

40. The 2 samples collected from calcareous mudstone contain abundant H alobia  sp. 

(Figure 3.5) The total thickness is approximately 110 metres and 5 rock samples. Figure 

3.3b shows a cross section at Ban Huai Pong where the Triassic elastics strata dip mostly 

to the west.

Figure 3 .3c  and Table 3.1 display a detailed columnar section based  on the geologic
cross section (Figure 3.3b) indicating that black chert bed (about 80 m-thick) is the oldest
and underlies yellow very fine-grained sandstone (about 5 m-thick). Then at the upper part
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Figure 3.3b Cross section A at Ban Huai Pong study site, Mae Hong Son, showing a geologic section along line AA' and B section at Ban Huai Pong village showing 

detailed Triassic rock units.
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Figure 3.4 The location of measured section, Section A at Ban Huai Pong, Amphoe Muang 
Mae Hong Son (grid reference 885065 to 910042, map sheet 4547 II).
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Table 3.1 Detailed measured section A (Ban Huai Pong Site), grid references 885065 to 
910042 (4547 II)

Section of sedimentary rocks of the Mae Sariang Group, Mae Hong Song. 

Thickness (m)
(118 meters ) (from top to bottom)

Thickness
(m)

Unit No. Description

>80 4 Siliceous shale, black, thin-bedded, bedding 330/40, sample 
no. 001210-4, interbedded with mudstone, dark gray, thin 
bedded

5 3 Sandstone, yellow, medium-grained, medium-bedded, 
quartz, feldspar, muscovite, and detrital chromian spinels 
composition, bedding 15/80, sample no. 001210-5, and 
001210-6

18 2 Chert, black, medium-bedded, bedding 210/65, sample no. 
001210-7, interbedded with mudstone, dark gray, thin 
bedded

>5 1 Mudstone, brown, bedding 200/35, H a l o b i a  sp., sample 
001210-8
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the section is denoted by 20 m-thick black siliceous shale at the bottom part and 5 m-thick, 
brown mudstone at the top.

3.2.2 Section B (Figures 3.6a-3.6c, and 3.7)

Section B is (about 5 km long) 50 km south of section A, around Ban Sape site. 
Figure 3.6a is a geological map covering the section B occupied by rocks of Triassic to 
Quaternary. The Triassic rocks which occupied much of the investigated area, consist 
largely of shale, siltstone, sandstone and conglomerate. The youngest sequence is 
Quaternary unconsolidated deposits occurring mostly along streams and of foothill to the 
southeastern corner of the mapped area. เท general, the Triassic sequence strikes 
averagely 330° and dips with the angle of 40° to the southeast. Few normal faults are 
observed almost in the middle part of the surveyed area (Figure 3.6b). The Triassic 
sequence includes mainly white, fine- to coarse-grained sandstone with interbedded brown, 
thinly bedded shale (see Table 3.2). Matrix-supported conglomerates are observed in the 
lower part of the sequence with an anticlinal structure (Figures 3.6b and 3.6c). Size clasts of 
clasts in conglomerate vary from granule to cobble (or 2 to 5 cm), and most of the clasts 
are subrounded quartz, chert, and sandstone. A total of 17 samples were collected for 
mesoscopic analysis.

3.2.3 Section c (Figures 3.8a-3.8c, and 3.9)

Section c  (with 5-km in length) is situated at Ban Pratrumuang, Amphoe Khun 
Yuam, Mae Hong Son. This measured section with good exposures is along the Office of 
the Accelerated Rural Development road from Ban to Phae to Ban Pra Trumuang of 
Amphoe Khun Yuam, Mae Hong Son. Figure 3.8a displays the 1:50,000 geologic map 
covering the section c  which are mainly composed of sedimentary rocks of Triassic to 
Quaternary. Chert and elastics sediment are of Triassic unit. Red conglomerates belong to 
Jurassic sequence and are overlain unconformably by unconsolidated fluvial-dominant 
Quaternary deposits. Detailed stratigraphic measuring section (Figures 3.8b and 3.8c, Table 
3.3) at Ban Pra Trumuang indicates that Triassic sequence commences with black bedded



Figure 3.6a Geological map of Ban Sape site (modified after Boriphatkhosol et al., 1990).
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Figure 3.6b Cross section B at Ban Sape study site, Khun Yuam, showing geological section along BB'.
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B

Figure 3.7 The location of measured sections. (A, B) Section B at Ban Sape, Amphoe Khun
Yuam (grid reference 811933 to 857895, map sheet 4546 I).
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Section o f sed im entary rocks o f the Mae Sariang G roup, Khun Yuam  o f Mae 

Hong Son.

Th ickness (m)

(514 m eters) (from  top to bottom )

Table 3.2 Measured section ธ, grid reference 811933 to 857895 (4546 I)

Thickness

(ทา)

Unit No. D escription

6 1 Sandstone, white , coarse-gra ined, m ed ium  bedded, quartz, 

and fe ldspar com position, bedding 30/35, sam ple  no. 

0000829-7, in terbedded w ith m udstone, brown, m edium - 

bedded

34 2 Sandstone, brown, ve ry  fine-gra ined, m ed ium -bedded, 

quartz, dark m inera ls, and fe ldspar com position, bedding 

330/20, sam ple no. 000902-1, in terbedded w ith m udstone, 

brown, th in-bedded

5 3 Sandstone, white , m edium  bedded, sam ple  no. 000902-2, 

and 000902-3, in terbedded w ith g ray m udstone, thin 

bedded

10 4 Sandstone, white, m ed ium -gra ined, m ed ium -bedded, 

quartz, fe ldspar, and dark m inera ls com position, bedding 

90/20, sam ple no. 000902-4, in terbedded w ith  gray 

m udstone, th in-bedded

20 5 Sandstone, w hite, m ed ium -gra ined, ve ry  th ick-bedded, 

quartz, fe ldspar, and dark m inera ls com position, bedding 

80/30, jo in t 160/85, and 280/50, sam ple  no. 000902-5, 

interbedded w ith brown m udstone.

15 6 Sandstone, white, m ed ium -gra ined, quartz, fe ldspar, and 

dark m inera ls com position, bedding 310/60, jo in t 230/50, 

and 130/40, sam ple  no. 000902-6
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Table 3.2 (cont.) Measured section B

Thickness

(ทา)

Unit No. D escription

350 7 M udstone, ligh t gray, ve ry  th ick-bedded, in terbedded w ith 

sandstone, sam ple no. 000902-7

10 8 Sandstone, w hite , m ed ium -gra ined, quartz, fe ldspar, rock 

fragm ent, m uscovite, and dark m inera ls  com position, 

sam ple no. 001212-7

9 9 Sandstone, w hite , ve ry  fine-gra ined, m ed ium -bedded, 

quartz, and dark m inera ls  com position, bedding 170/25, 

sam ple no. 001212-6, in terbedded w ith m udstone, brown, 

th in-bedded

5 10 Sandstone, white , fine- to m ed ium -gra ined, m edium - 

bedded, quartz, and fe ldspar com position, bedding 230/40, 

sam ple no. 001212-4, and 001212-5

10 11 Sandstone, w hite , coarse-gra ined, quartz, rock fragm ent, 

and fe ldspar com position, bedding 30/20, sam ple no. 

001212-3

10 12 Sandstone, white , ve ry  fine-gra ined, quartz, fe ldspar, and 

dark m inera ls com position, jo in t 30/20, sam ple no. 001212- 

2

5 13 C onglom erate, red, sam ple no. 000902-8

10 14 Sandstone, white , coarse-gra ined, quartz, fe ldspar, rock 

fragm ent, and dark m inerals, bedding 80/55, jo in t 215/35, 

and 150/70, sam ple  no. 001212-1

40 15 Sandstone, purple, fine-gra ined, th in-bedded, bedding 

30/30, jo in t 140/85, and 210/50, sam ple  no. 000902-9
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Figure 3.9 The location of measured sections. (A, B, c, and อ) Section c at Ban Pra 

Trumuang.Amphoe Khun Yuam (grid reference 798801 to 830803, map sheet 4546 I).
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Section o f sedim entary rocks o f the Mae Sariang G roup, Khun Yuam  o f Mae 

Hong Son

Thickness (m)

(766.5 m eters) (from  top to bottom )

Table 3.3 Measured section c , grid reference 798801 to 830803 (4546 I)

Thicknes

ร

(m)

Unit No. Description

50 1 Conglom erate, red, 2-8 mm, quartz, fe ldspar, and chert com position, 

sam ple no. 000831-11

100 2 Concealed (soil cover)

50 3 Sandstone, w hite, m edium -gra ined, th in-bedded, quartz, and fe ldspar 

com position, bedding 50/20, sam ple no. 000831-10, interbedded w ith 

m udstone, light gray, th ick lam ination

200 4 Concealed (soil cover)

20 5 Sandstone, brown, fine-gra ined, th ick-bedded, quartz, fe ldspar, and 

dark m inera ls com position, bedding 10/35, sam ple no. 000831-8, 

interbedded w ith m udstone, purple, th in-bedded.

15 6 Sandstone, white, fine-gra ined, very th ick-bedded, sam ple no. 

000831-7

100 7 Sandstone, w hite  to purple in low er part, fine-gra ined, very th ick- 

bedded, quartz, rock fragm ent, and fe ldspar com position, bedding 

20/30, flu te casts in upper part, sam ple no. 000831-5, 000831-6, 

interbedded w ith m udstone, w hite, th in-bedded

500 8 Concealed (soil cover)

10 9 Sandstone, dark brown, fine-gra ined, th ick-bedded, quartz, fe ldspar, 

and dark m inera ls com position, bedding 10/40, sam ple no. 000831-4

2 10 Mudstone, black

20 11 Sandstone, light gray, m edium - to coarse-gra ined, quartz, fe ldspar, 

and dark m inera ls com position, bedding 30/35
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Table 3.3 (cont.) Measured section c

Thicknes

ร

(ทา)

Unit No. D escription

150 12 Sandstone, light gray, m ed ium -gra ined, quartz, and fe ldspar 

com position, very th ick-bedded, sam ple no. 0000831-3, interbedded 

w ith m udstone, black, ve ry  th ick-bedded, bedding 0/20, fracture 

310/75 and 245/70

300 13 Concealed (probably sandstone and m udstone)

50 14 Sandstone, white, coarse-gra ined, quartz, fe ldspar 1 and dark 

m inerals, th ick-bedded, bedding 340/45, fracture  85/55, sam ple no. 

000831-2, in terbedded w ith  m udstone, gray

10 15 Sandstone, white, m edium -gra ined, quartz, fe ldspar, and dark 

m inera ls com position, faulting 130/60, and 310/75, sam ple no. 

000831-1

50 16 Sandstone, white, fine-gra ined, quartz, fe ldspar, and dark m inera ls 

com position, 1 very th ick-bedded, bedding 45/30, fracture  220/60, 

sam ple no. 000830-15, interbedded w ith  m udstone, gray, th in- 

bedded

15 17 Sandstone, white, fine-gra ined, quartz, and fe ldspar com position, 

th ick bedded, lam ination, fold axis 30/45 interbedded w ith m udstone, 

brown, th in-bedded

5 18 Sandstone, white, fined-gra ined, quartz, and fe ldspar com position

15 19 Mudstone, g reen ish-gray, and purple, m edium -bedded, bedding 

345/40, sam ple no. 000830-14

20 20 C onglom erate, brown, m atrix-supported, chert, and quartz 

com position

5 21 Mudstone, brown, th in-bedded, bedding 10/55, fracture  310/55

4 22 Sandstone, w hite, ve ry  fine-gra ined, m edium -bedded, quartz, and 

dark m inera ls com position, bedding 350/20, jo in t 95/75, sam ple no. 

000830-12, in terbedded w ith  m udstone, gray, m edium -bedded
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Table 3.3 (cont.) Measured section c

Thicknes

ร

(กา)

Unit No. Description

20 23 Conglom erate, brown, m atrix-supported, chert, and quartz 

com position, fau lt 0/50, 85/80, 15/70, sam ple no. 000830-10, 

interbedded w ith sandstone, brown, coarse-gra ined, cross bedding, 

quartz, and rock fragm ents, sam ple no. 000830-11

10 24 Chert, brown, bedding 345/25, interbedded w ith  m udstone, brown

1 25 M udstone, purple, fau lt 340/65

10 26 Chert, brown, m edium -bedded

5 27 M udstone, purple

0.5 28 Chert, brown

1 29 M udstone, light gray

20 30 Conglom erate, brown, m atrix-supported, chert 1 and quartz 

com position

30 31 Chert, brown, m edium -bedded, sam ple no. 000830-6, interbedded 

w ith m udstone, purple, th in-bedded, bedding 175/75

10 32 M udstone, brown

20 33 Chert, brown, th in-bedded, interbedded w ith  m udstone, gray

10 34 Sandstone, brown, m edium -gra ined, quartz, fe ldspar, dark m inerals, 

and m uscovite com position

60 35 Sandstone, brown, m edium -gra ined, th ick to very th ick-bedded, 

quartz, fe ldspar, dark m inerals, and m uscovite  com position, graded 

bedding, sam ple no. 000830-5, interbedded w ith m udstone, dark 

gray, th in-bedded, bedding 10/35, jo in t 250/75, sam ple no. 000830-4

3 36 Sandstone, w hite, coarse-gra ined, quartz, fe ldspar, and dark 

m inera ls com position, bedding 50/50, jo in t 135/65, sam ple no. 

000830-2

10 37 Concealed (soil cover)

15 38 Chert, black, sam ple no. 000829-4
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chert (40 ทา-thick) in the lower section interbedded vary colored sandstone and shale with 
brown clast-supported conglomerate (50 ทา-thick), in the upper section. Most clasts are 
subangular, gravel to pebble size quartz, and chert. The sandstone is brown to white well- 
bedded, fine- to medium-grained, and composed largely of quartz and feldspar. Generally, 
this Triassic section strikes almost north-south to northeast-southwest and dips at low 
angles (about 35°) to the east. A total of 17 rock samples were collected for mesoscopic 
description.

3.2.4 Section D (Figures 3.10a-3.10c)

Section อ, about 200 m-long, is located at Ban Huai Na, Amphoe Mae La Noi of 
Mae Hong Son. The measured section is along the road cut at Ban Huai Na (grid reference 
835481, map sheet 4546 II, Figure 3.10a). Figure 3.10a illustrates the 1:50,000 geologic 
map covering the section อ which contains sediments of Permian to Quaternary. The 
Permian strata include sandstone, siltstone, and shale with interbedded chert and mainly 
are exposed to the east of the mapped area in the north-south direction. The Triassic unit 
comprises almost similar rocks and occupies largely in the central and western parts of the 
study area. Unconsolidated alluviums and colluviums of gravels to clays constitute 
Quaternary deposits, structurally, the rock strata strike norhtwest and dip at moderate 
angles (about 45°) to the norheast. A more detailed stratigraphic investigation (see Figures 
3.10b and 3.10c) shows that the Triassic strata observed include thinly bedded black chert 
with interbedded mudstone (about 10 m-thick) in the lower section and mainly well bedded 
brown, red and light gray fine- to medium-grained sandstone contains quartz, feldspar, and 
mica minerals, with the total thickness of 61 m in the upper section (Table 3.4). The overall 
thickness is about 107 m.

3.2.5 Section E (Figures 3.11 a-3.11c)

Section E, about 150 m long, is situated at Huai Hin Lak Fai, Mae La Noi of Mae 
Hong Son. Figure 3.11a displays the 1:50,000 geologic map covering the section E which 
comprises sediments of Lower Paleozoic to Quaternary. The Lower Paleozoic sequence 
consists largely of metaclastic strata of sandstone and shale. The Triassic sequence is
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Section o f sed im entary rocks o f the Mae Sariang G roup, M ae La Noi o f Mae 

Hong Son

Table 3.4 Measured section อ, grid reference 835481 (4546 II)

Thickness (m)

(107 m eters) (from  top  to bottom )

Thickness (m) Unit no. D escription

>2 1 C ong lom era tic  Sandstone, brown, quartz, dark 

m inera ls, chert, and m uscovite  com position, sam ple 

no. 000828-12

30 2 Sandstone, white , quartz, fe ldspar, dark m inerals, 

and m uscovite  com position, sam ple  no. 00082811

23 3 Sandstone, white , coarse-gra ined, quartz, fe ldspar, 

dark m inera ls, and m uscovite  com position, bedding 

310/90 sam ple  no. 000828-10

5 4 C ong lom era te  sandstone, purple, quartz, dark 

m inerals, and m uscovite  com position, sam ple no. 

000828-9

3 5 Sandstone, light gray, fine-gra ined

3 6 Sandstone, red, fine-gra ined

25 7 Sandstone, brown, m ed ium -gra ined, quartz, dark 

m inera ls, and fe ldspar com position, sam ple no. 

000828-8

10 8 Chert, b lack, th in-bedded, in terbedded with 

m udstone, black, th in-bedded

4 9 Sandstone, black, coarse-gra ined, th in-bedded, 

quartz, and rock fragm ent com position, sam ple no. 

000828-7

2 10 C hert, b lack, th in-bedded, sam ple no. 000828-6
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Figure 3.11b Cross section E at Huai Hin Lak Fai study site, Mae La Noi, showing A geological section along line EE' and B section at Huai Hin Lak Fai stream showing detailed 

Triassic rock units

VO



80



Table 3.5 Measured section E, grid reference 886379 (4545 I)

Section o f sed im entary rocks o f the Mae Sariang G roup, M ae La Noi o f Mae 

Hong Son

Thickness (m)

(51) (from  top to bottom )

Th ickness (m) Unit no. D escription

C oncealed (soil cover)

>6 1 C alcareous M udstone, dark gray, sam ple no. 

000828-4

3 2 Sandstone, dark gray to black, m edium -gra ined, 

quartz, fe ldspar, rock fragm ents com position, sam ple 

no. 000828-3

34 3 C alcareous M udstone, black, m edium -bedded, 

in terbedded w ith  sandstone, black, th in-bedded, 

quartz, and fe ldspar com position, sam ple no. 

000828-2

>8 4 Sandstone, dark gray to black, fine-gra ined, very 

th ick-bedded, quartz, dark m inerals, and fe ldspar 

com position, sam ple no. 000828-5

5 C oncealed (soil cover)
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co m p o se d  ch ie fly  o f sa n d s to n e  and  sh a le  w ith  so m e  ch e rt and  lim e s to n e  beds  and  lens. 

T h e  d e ta ile d  s tra tig ra p h ic  (F ig u re  3 .11 b ) m e a su re d  se c tion  a t th e  sm a ll c re e k  to  H ua i H in 

L ak  Fa i in d ica te s  th a t th e  to ta l th ic kn e ss  is a b o u t 51 m e te rs  and  th e  u n it b e lo n g s  to  the  T r3 

u n it w h ich  c o m p ris e  m a in ly  th ick ly  b edded , b la ck  to  d a rk  g ra y  s a n d s to n e  in te rb e d d e d  w ith  

b la ck  to  d a rk  g ray , m e d iu m -b e d d e d , c a lca re o u s  m ud s ton e . (F ig u re  3 .1 1 c  and  T a b le  3 .5). 

F o u r rock  sa m p le s  have  been  co lle c te d  fro m  the  m ea su re d  se c tio n . G e n e ra lly , th e  s tra ta  o f 

th is  T ria s s ic  u n it s tr ike  a lm o s t n o rth -so u th  and  d ip  a t m od e ra te  a n g le s  (a b o u t 5 5 °) to  the  

eas t.

3.2.6 Section F (F ig u re s  3 .1 2 a -3 .1 2 c , and  3 .13 )

S e c tion  F is  loca ted  a long  the  O ffice  o f the  A cce le ra te d  R ura l D e ve lo p m e n t road 

fro m  Ban T ha  S ong  K h w ae  to  Ban M ae  Leab , M ae  La N oi o f M ae  H ong  S on . F ig . 3 .12a  

sh o w s  th e  g e o lo g ic  m ap  (sca le  1 :50 ,0 00 ) c o ve rin g  th e  se c tion  F co m p ris in g  s e d im e n ts  o f 

T ria s s ic  to  Q u a te rn a ry . T he  T ria ss ic  s e q u e n ce  is sa nd s ton e , ch e rt, sh a le  and  lim e s to n e  

lens . Q u a te rn a ry  d e p o s its  a re  m a in ly  g ra ve l to  c la y  d e p o s its  o f a llu v ia l and  co llu v ia l o rig in s . 

T h e  m ore  d e ta ile d  s tra tig ra p h ic  se c tio n s  a lo ng  th e  e xpo sed  o u tc ro p s  a t road q u a rr ie s  and  

a lo ng  c re e ks  in d ica te  tw o  m a jo r T ria s s ic  u n its -n a m e ly  T ^  in th e  w e s te rn  p a rt and  T r2 u n it in 

th e  e a s te rn  p a rt (F ig u re  3 .12b ). A s  sh ow n  in F igu re  3 .12c , and  T a b le  3 .6 , th e  o ld e r T ria ss ic  

u n it (T r ,)  in c lu de s  th in ly -b e d d e d , w h itis h  g ra y  to  ligh t b row n  ch e rt w ith  th in ly  bed de d  o ra ng e  

m u d s to n e  and  sh a le . T he  yo u n g e r T ria s s ic  u n it (T r3) in c lu d e s  th in ly -  to  m e d iu m -b e d d e d  

w h itish  g ra y  to  b la ck  s ilice ou s  sh a le  w ith  v e ry  th ic k ly  b ed de d , fin e - to  co a rse -g ra in e d  

b ro w n ish  sa n d s to n e  co n ta in ing  q ua rtz , fe ld sp a r, and  m ica  m in e ra l. M o s t s tra ta  o f th e  sec tion  

F s tr ike  a ve ra g e  n o rth -so u th  and  d ip  a t m o d e ra te  a n g le s  (a b o u t 4 0 °) to  th e  east.

3.2.7 Section G (F ig u re s  3 .1 4 a -3 .1 4 c , and  3 .15 )

S e c tion  G , a b o u t 5 km  long, is lo ca te d  a lo ng  road N o. 1194, km  20 to  km  25 fro m  

M ae  S a ria ng  to  Ban M ae S am  Leab, M ae S a ria ng , M ae H ong  S on . F igu re  3 .9a  d isp la ys  the  

1 :50 ,0 00  g e o lo g ic  m ap  co ve rin g  s e d im e n ts  o f P e rm ian  to  Q u a te rn a ry  ages. T h e  P e rm ian  

rock  un it, e xp o se d  in th e  w e s te rn  m ap pe d  a rea , in c lu de s  m ass ive  lim e s ton e , sa n d s to n e , 

and  sha le . T h e  o ve rly in g  T ria ss ic  u n it co m p ris e s  sh a le , ch e rt, and  th in  lim e s to n e s  and  is



LEGEND

Quaternary deposits

Trlassic (Tr3) sediments 
Triassic (Tr2) sediments

18° 23'N ▲ Village
X Top of hill

Fault

A / Road
River

Strike and dip of beds

Figure 3.12a Geological map of Ban Mae Leab site (modified after Jindasuth et al., 1990).

00



A

Figure 3.12b Cross section F at Ban Mae Leab study site, Mae La Noi, showing A geological section along line FF' and B section at Ban Mae Leab village showing detailed 

Triassic rock units.
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F ig u re  3 .1 3  T h e  lo c a tio n  o f  m e a s u re d  se c tio n s . (A , B ) se c tio n  F a t Ban M a e  L ea b , M ae  

La N o i (g rid  re fe re n c e  8 1 2 3 2 2  to  8 3 4 3 0 3 , m ap  s h e e t 4 5 4 5  I).
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Table 3.6 M easured section F, grid re fe rence 812322 to 834303 (4545 I)

Section o f sed im entary rocks o f the Mae Sariang G roup, Mae La Noi o f Mae 

Hong Son.

Thickness (m)

(274 m eters) (from  top to bottom )

Thickness

(m)

Unit No. D escription

1,000 C oncealed (soil cover)

15 1 Sandstone, brown, fine- to  coarse-gra ined, very th ick- 

bedded, quartz, fe ldspar, m uscovite, and dark m inera ls 

com position, bedding 340/85, sam ple  no. 001211-9

1,000 2 C oncealed

39 3 S iliceous shale, w hitish  gray, m ed ium -bedded, bedding 

350/45, sam ple no. 001211-8

530 4 C oncealed (soil cover)

30 5 S iliceous shale, b lack, th in-bedded, bedding 10/30, sam ple 

no. 001211-6, and 001211-7

250 6 C oncealed (soil cover)

140 7 Chert, brown, sam ple  no. 001211-4, in terbedded w ith 

m udstone, green, th in-bedded, bedding 300/70, sam ple no. 

001211-5

1,120 8 C oncealed (soil cover)

10 9 Sandstone, white , th in-bedded, quartz, fe ldspar, and dark 

m inera ls com position, bedding 60/40, sam ple no. 001211-1

300 10 C oncea led  (probab le  m udstone, and chert)

10 11 Chert, light brown, th in-bedded, sam ple no. 001211-3

30 12 M udstone, orange, th in-bedded, bedding 20/20, sam ple no. 

001211-2



Figure 3.14a Geological map of Ban Huai Pho site (modified after Department of Mineral Resources, 1990).
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F ig u re  3 .1 5  T h e  lo c a tio n  o f m e a s u re d  se c tio n s . (A ,ธ )  S e c tio n  G  a t B an  H ua i Pho, A m p h o e  

M a e  S a r ia n g  (g ird  re fe re n c e  7 9 9 9 2 6  to  8 2 6 9 3 8 , m ap  s h e e t 4 5 4 5  II).
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o b se rve d  in th e  m id d le  part. T h e  Q u a te rn a ry  a llu v ia l d e p o s its  m a in ly  o c c u r in th e  eas te rn  

m ap pe d  a re a , p a rticu la rly  a t Ban H ua i P ho  and  Ban H ua i S in g  T a i. T h e  m o re  d e ta ile d  

s tra tig ra p h ic  se c tio n  (see  F igs. 3 .1 4 b  and  3 .14c , T a b le  3 .7 ) in d ica te s  th a t th e  P e rm ian  rocks 

a re  w h ite  to  d a rk  g ra y , m e d iu m -b e d d e d  s a n d s to n e  in te rb e d d e d  w ith  ye llo w ish  to  d a rk  g ray, 

th in ly  b e d d e d , m u d s to n e . T he  T ria ss ic  rocks  (a b o u t 185 m -th ick ) a re  m a in ly  b la ck  bedded  

c h e rt w ith  d a rk  g ra y  to  b row n  m u d s to n e  and  b ro w n  m e d iu m -g ra in e d  sa n d s to n e  in te rbe ds . 

A b o u t 15 rock  sa m p le s  w e re  co lle c te d  fro m  th is  m ea su re d  se c tio n , s tru c tu ra lly , th e  a n tic lin e  

w ith  th e  n o rth -tre n d in g  a x is  found  in o n ly  o ne  loca tion  a b o u t km  2 0 .5

3.3 Composite section

U n d e r th e  p re se n t s tudy, an  a tte m p t has been  m ad e  to  co m b in e  and  c o rre la te  the  

s e d im e n ta ry  s e q u e n ce s  o f all 7 m ea su re d  se c tio n s  o f th e  M ae  S a ria ng  G rou p . T he  

c o m b in e d  se c tion  o f th e  M ae S a ria ng  G ro u p  is d iv id ed  in to  3 fo rm a tio n s  b ased  on 

lith o lo g ica l ch a ra c te r is t ic s , and  th e  syn th e s is  o f  co m b in e d  se c tio n  is illu s tra te d  in F igu re s  

3 .16  and  3 .17 .

T h e  to ta l th ic kn e ss  o f th e  M ae  S a ria n g  g ro u p  based  on 7 m e a su re d  se c tio n , va ried  

a b o v e  900  m e tre s . T h e  m ore  d e ta ile d  d e sc rip tio n  o f in d iv id u a l u n its  a re  e xp la in e d  in the  

fo llo w in g  sec tion .

3.4 Stratigraphy

T h e  so -ca lle d  M ae  S a riang  G rou p  (B u n o p a s , 1976) is p ro p o se d  fo r  sa nd s ton e , 

sh a le  and  lim e s to n e  w ith  the  th ic kn e ss  o f to ta lly  8 50  m e te rs  e a r lie r  m ap pe d  as  T ria ss ic  

ro cks  in th e  M ae  S a ria n g -M a e  H ong  S on  a rea  by B aum  e t a l. (19 70 ). T h is  se q u e n ce  

u n c o n fo rm a b ly  o ve rlie s  U pp e r P a le o zo ic  rocks  w ith  th e  red basa l co n g lo m e ra te . T h e  rocks  

a re  m a in  on  th e  w e s t o f th e  M ae H ong  S on  F a u lt (C h a ru s ir i, 1989), 150 km . long  and  40 

km . w id e . It is h e re  se pa ra te d  fro m  the  M ae  M oe i G ro u p  to  th e  so u th  and  s o u th w e s t 

b e ca u se  o f litho log ica l d iffe ren ce s .
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Table 3.7 M easured section G, grid re fe rence 799926 to 826938 (4545 II)

Parts o f the Perm ian rocks and T riassic  sed im entary unit o f the Mae Sariang 

G roup, M ae Sariang o f M ae Hong Son

Thickness (m)

(217 m eters) (from  top  to bottom )

Thickness (m) Unit

No.

D escription

>20 1 Sandstone, black, fine-gra ined, quartz, darks m inerals, 

m uscovite, detrital chrom ian spinels com position, sam ple no. 

000901-6, and 000901-5

35 2 Shale, brown

13 3 Sandstone, brown, m ed ium -gra ined, quartz, fe ldspar, and dark 

m inera ls  com position, sam ple no. 000901-4

2 4 L im estone, dark gray, sam ple no. 000901-3

30 5 C oncealed (soil cover)

5 6 M udstone, brown

20 7 Chert, b lack, bedding 310/30, sam ple no. 000901-1

20 8 Sandstone, ye llow , fine-gra ined, quartz, fe ldspar, and 

m uscovite  com position, sam ple no. 001209-1

20 9 M udstone, dark gray, sam ple no. 001209-2

20 10 C alcareous M udstone, ye llow ish gray, sam ple no. 001209-3

12 11 M udstone, dark gray, bedding 130/55, sam ple no. 001209-4 

(Perm ian)

15 12 Sandstone, dark gray, fine-gra ined, sam ple no. 001209-5, 

in terbedded w ith m udstone, black, sam ple no. 001209-6 

(Perm ian)

115 13 C oncealed (soil cover)

19 14 M udstone, dark gray, th in-bedded, bedding 65/50, sam ple no. 

001209-7  (Perm ian)

760 15 C oncea led  (probab le  m udstone)

5 16 M udstone, ye llow , sam ple no. 001209-8  (Perm ian)
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Table 3.7 (cont.) M easured section G

Thickness (ทา) Unit

No.

D escription

400 17 C oncealed (soil cover)

11 18 Sandstone, white , fine-gra ined, m ed ium -bedded, quartz, 

fe ldspar, m uscovite, and dark  m inera ls com position, bedding 

310/50, sam ple no. 001209-9  (Perm ian)
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T h e  g e o lo g y  o f th e  reg ion  has been  d e sc rib e d  p re v io u s ly  by  va rie s  w o rks ; i.e . B aum  

e t a l. (19 70 ), B u n o p a s  (1976 ), H ahn  and  S ie b e n h ü n e r, 1982, C h a ru s ir i e t a l. (19 92 ), T o fke  

e t a l. (19 93 ), C a r id ro it e t a l. (1993 ), C h o n g la k m a n i (1999 ), and  M e e so o k  e t al. (2 0 0 0 ) etc.

T h e  w e s te rn  and  e as te rn  p a rts  a re  m a in ly  U p p e r P a le o zo ic  c la s tic /lim e s to n e . 

In tru s ive  ro cks  a re  e xp o se d  a long  th e  e a s te rn  m arg in  o f M ae  H ong  S o n -M a e  S a ria n g  F au lt 

Z o n e . S m a ll e xp o su re s  o f C e n o zo ic  b a sa lt o c c u r a t Ban T ha  R ia  a b o u t 30  km  sou th  o f the  

M ae  S a ria n g  d is tr ic t.

T h e  s a n d s to n e  c la ss ifica tio n  (F ig u re  3 .1 8 ) co m e s  fro m  F o lk  (19 74 ). S e d im e n t 

m a tu rity , bo th  co m p o s itio n  and  te x tu ra l, o f s a n d s to n e s  w a s  re co g n ize d  a fte r p e tro g ra p h ic  

s tu d ie s . T h e  co m p o s itio n a l m a tu rity  is a fte r P e ttijoh n  (1 9 7 5 ) as  th e  te x tu ra l m a tu rity  is 

re ce ive d  fro m  F o lk  (1959 ).

B ased  on fie ld  and  re m o te -se n s in g  in ve s tig a tio n s  fro m  th is  s tu d y  to g e th e r w ith  th e  

p re v io u s  w o rks , m a rine  T ria ss ic  lith o s tra tig ra p h y  in th e  so u th e rn  p a rt o f A m p h o e  M uang  

M ae  H ong  S on , M ae  H ong Son can  be d iv id ed  in to  3 fo rm a tio n s  n a m e ly , in a sce n d in g  o rd e r 

: th e  K ong  S u m  fo rm a tio n  (T rt) , the  Pra T ru m u a n g  fo rm a tio n  (T r2), and  M ae  Leab  fo rm a tio n  

(T r3). T he  K ong  S u m  fo rm a tio n  co n s is ts  2 litho fa c ie s : th e  lo w e r co n g lo m e ra te  and  the  lith ic  

s a n d s to n e  litho fa c ie s . T he  Pra T ru m u a n g  fo rm a tio n  c o n s is ts  o f  4  litho fa c ie s ; d a rk  g ra y  

m u d s to n e  and  sa nd s ton e , ch e rt in te rb e d d e d  m ud s ton e , co n g lo m e ra te  in te rb e d d e d  

s a n d s to n e  1 and  sa n d s to n e  and sh a le  . T h e  M ae  Leab  fo rm a tio n  co n s is ts  3 litho fa c ie s ; 

ca lc a re o u s  m u d s to n e  and sa n d s to n e , s ilice o u s  sh a le  in te rb e d d e d  m ud s ton e , and  m ed iu m  

s a n d s to n e . T h e  s ilice o u s  sh a le  in te rb e d d e d  m u d s to n e  lith o fa c ie s  w ith  a b u n d a n t in ve rte b ra te  

fo ss ils , b iva lve  o f Halobia sp. s tra t ig ra p h ic a lly  and  p a le o n to lo g ic a lly  (H ahn  & S ie b e n h ü n e r, 

1982; K a m ata , 2 00 2 ), the  age  o f the  M ae  S a ria n g  G ro u p  a re  a ss ig n e d  as  M id d le  to  U p p e r 

T ria ss ic . T h e  to ta l th ic kn e ss  is a bo ve  900  m e te rs . T he  c o rre la tio n  ch a rts  o f a ll m ea su red  

se c tio n s  a re  p re sen te d  in F igu re  3 .16 . D e sc rib e d  s tra tig ra p h y  in th is  re se a rch  s tu dy  a re  

sh o w n  be low .



F ig u re  3 .18  D ia g ra m  o f m o s t fa m o u s  c la s s if ic a tio n  o f s a n d s to n e  (a fte r  F o lk , 1974 ).



98

Mae Sariang Group

A s  s ta te d  e a r lie r  th e  M ae  S a ria ng  G ro u p  o f m a in ly  T ria s s ic  a ge  is su b d iv id e d  in to  3 

fo rm a tio n s  in a sce n d in g  o rd e r, a s -th e  K ong  S u m  fo rm a tio n , th e  Pra T ru m u a n g  fo rm a tio n , 

and  th e  M ae  L ea b  fo rm a tio n , re sp e c tive ly . T h e se  3 fo rm a tio n s  o rie n ta te d  ro u g h ly  in the  

n o rth -so u th  d ire c tio n  (see  F igu re  3 .19 ) T h e  ty p e  se c tio n s  a re  c o m p o s ite  based  on seve ra l 

road  cu ttin g s  and  s tre a m  e xp o su re s , w e s t o f A m p h o e  M uang  M ae  H ong  S on , A m p h o e  

K hun  Y u a m , A m p h o e  M ae  La N oi, and  A m p h o e  M ae S a ria ng . T h e  b es t e xp o su re  is a long  

H ig h w a y  108 fro m  km  30 to  km  150.

3.4.1 The Kong Sum formation (or T r, unit)

B a sed  on th e  d e ta ile d  s tu d y  o f J in d a su th  e t a l. (19 90 ), th e  K ong  S u m  fo rm a tio n , 

a lso  ca lle d  he re in  as  th e  Tr-I u n it fo r  co n v e n ie n c e  is c o n s id e re d  as th e  o ld e s t un it. It can  be 

fu rth e r su b d iv id e d  in to  2 lith o fa c ie s  as  lo w e r co n g lo m e ra te  lith o fa c ie s  and  lith ic  sa n d s to n e  

litho fa c ie s . In ve s tig a tio n  based  on e n h a n ce d  L a n d sa t T M 5  reve a l th a t th e  w e s te rn  u n it (o r 

th e  Tr.| un it), sh o w s  h igh  to p o g ra p h y  w ith  h igh  s lopes , h igh  d e n u d a tio n , and  E -W  sp ace d  

fra c tu re  in d ire c tio n . C om p a rin g  to  o th e r fo rm a tio n s , th e  T r1 u n it o ccu p ie s  a b o u t 4 0  %  o f th e  

re g io n a l s tu d y  a rea  (see  F igu re  3 .19 )

3 .4 ,1 ,1  L o w e r c o n g lo m e ra te  lith o fa c ie s

L o w e r co n g lo m e ra te  lith o fa c ie s  is o bse rve d  c le a rly  in and  a ro un d  Ban K ong  

S um . T h is  lith o fa c ie s  o ve r lies u n co n fo rm a b ly  th e  o ld e r un it, and  c o n s is ts  la rg e ly  o f th ic k ly  

b ed de d , red d ish  b ro w n  s ilts to n e  in te rb e d d e d  w ith  p e b b ly  s a n d s to n e . C las ts  a re  m o s tly  chert, 

lim e s to n e , and  sa n d s to n e  va ry ing  in s ize  fro m  1 to  10 cm . S o rting  is m od e ra te , and  

s u b a n g u la r to  su b ro u n d  c las ts  a re  q u ite  c o m m o n , a t H ua i M ae  Lam ong . T he  co n g lo m e ra te  

is m o s tly  c la s t-su p p « rte d . Both  s a n d s to n e  a nd  s ilts to n e  co n ta in  fe ld sp a r. A t p re sen t, it is 

d iff ic u lt to  a ss ig n  th e  a ge  o f th is  litho fa c ie s . A lth o u g h  a ge  d e te rm in a tio n  based  on fo ss ils  is 

no t a v a lib le , T ria s s ic  a ge  is p ro po sed  fo r  th is  litho fa c ie s .
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P re -T r ia s s ic  rocks

F ig u re  3 .1 9  In te rp re t T r ia s s ic  ro c k s  fro m  im a g e  s a te llite  sca le  1 :25 0 ,0 0 0  co n s is ts  T ria s s ic  

(T r r  T r2, and  T r3) a nd  P re -T ria ss ic .
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3 .4 .1 .2  L ith ic  sa n d s to n e  lith o fa c ie s

L ith ic  sa n d s to n e  lith o fa c ie s  is fo un d  in th e  n o rth -so u th  tre n d , p a rticu la rly  

b e tw e e n  Ban K ong  รนทา and  A m p h o e  M ae  La N oi. T h e  rock  s e q u e n ce  c o n s is ts  o f th ick - 

b e d de d  (up  4 -4 0  cm -th ick ), g ra y -co lo re d , fin e - to  co a rse -g ra in e d  lith ic  s a n d s to n e  w ith  

g ra d e d  b ed d ing . T h is  sa n d s to n e  is a lw a ys  in te rbe dd ed  w ith  th in ly  o u t b la ck ish  g ray , sha le  

such  as a t g rid  no. 7 28 -2 64  and  647 -281  n e a r B an K ong  รนทา. T h e  o th e r in te re s tin g  fe a tu re  

is th e  lim e s to n e  in te rb e d d e d  as m ass ive , g ra y -co lo re d  and  le n s -sh a p e d  beds  w ith  s lum p  

s tru c tu re  in so m e  parts . L im es ton e  is sa n d y  and  g ra de d  to  th ic k -b e d d e d  g ra y  sa n d s to n e  

w ith  g ra d e d  bed d ing . T h is  sa n d s to n e  is in te rb e d d e d  w ith  g ra y  m u d s to n e  w ith  c ross  

la m in a tio n  a nd  load  ca s ts , s tru c tu ra lly , th e  w h o le  se q u e n ce  a re  fo ld e d . Im p o rta n t fo ss ils  

su ch  as Halobia sp . and  Daonella cf. รนทาatrensis  s u g g e s t U p p e r T ria ss ic . B ased  on th e  

re p o rt H ahn  &  S iebenhciner (1982 ), m os t o f fo ss ils  a re  Crinoidea in d e t (W o lfa rt) , Halobiidae 
in d e t (W o lfa rt) , Halobia cf. com ata  B IT T E R N ? , Halobia cf. austriaca  M O JS IS O V IC S , Halobia 
sp ., e x  gr. sturiaca  M O JS IS O V IC S , and  Daonella  sp .. T h e s e  fo s s ils  in d ica te  th e  a ge  o f 

A n is ia n -E a r ly  C a rn ia n  (o r M idd le  to  U pp e r T ria ss ic ).

3.4,2 The Pra Trumuang formation (or the Tr, unit)

O u tc ro p s  in th e  m id d le  p a rt co lle c tive ly  ca lle d  th e  T r2 un it a re  m ore  w id e ly  e xp o se d  

se ve ra l k ilo m e te rs  long on the  w e s t o f th e  e as te rn  p a rt w h ich  ro u g h ly  fo llo w s  th e  n o rth - 

so u th  tre n d in g  M ae  S a ria n g -M a e  H ong  S on  Fau lt. D e ta iled  s tu d y  on  e n h a n ce d  sp a ce d - 

b o rn e  im a ge  (L a n d sa t T M 5 ) in d ica te s  th a t th e  T r2 u n it is ch a ra c te r ize d  by m o d e ra te  

to p o g ra p h y , low  s lop e  and  N N W -S S E  sp ace d  fra c tu re  in d ire c tio n . T h e s e  m a rk  co n tra s tin g  

fe a tu re s  to  th o s e  o f th e  T r, unit. เท g en e ra l, th e  a ttitu d e  o f th e  ro cks  s tr ike s  va ry in g  from  

N N W -S S E  to  N N E -S S W , w ith  th e  a ve ra g e  in th e  N -S  tren d . D ue  to  th e  fa c t th a t rock  s tra ta  

o f th e  T r2 u n it o ve rlie  th o se  o f the  Tr-I un it, so  the  T r2 un it se e m s  yo u n g e r th a n  the  Tr-I unit. 

A s  sh ow n  in F igu re  3 .19  s tra ta  be lon g in g  to  th e  T r2 u n it d is tr ib u te  a b o u t 50  %  o f th e  to ta l 

s tu d y  a rea.

เท so m e  parts  o f the  m id d le  su cce ss io n , a fe w  ind ex  fo ss ils  such  as b iva lve  w e re  

o b se rve d  in sha le . T h e ir  ages  o f b iva lves , w h ich  a re  ju s tif ie d  on  fe w  s p o rt- lo ca tio n s , a re
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m o stly  E a rly  T ria s s ic  (B u am  e t a l., 1970). B ased  upon  th e  lith o lo g ica l and  s tru c tu ra l 

re la tio n s , th e  m id d le  p a rt can  be s tra tig a rp h ica lly  d iv id ed  in to  4 lith o fa c ie s  fro m  b o ttom  to 

top , as  d e sc rib e d  be low :

3 .4 .2 .1  D ark  g ra y  m ud s ton e  and  sa n d s to n e  lith o fa c ie s

3 .4 .2 .2  C h e rt in te rbe dd ed  m u d s to n e  litho fa c ie s

3 .4 .2 .3  C o n g lo m e ra te  in te rbe dd ed  sa n d s to n e  lith o fa c ie s

3 .4 .2 .4  S a n d s to n e  and  sh a le  litho fa c ie s

3.4.2 .1  D ark  g ra y  m ud s ton e  and  sa n d s to n e  lith o fa c ie s

T h e  d a rk  m u d s to n e  in te rbe dd ed  w ith  sa n d s to n e  fro m  th e  lo w e r p a rt o f the  

P ra  T ru m u a n g  fo rm a tio n  (F ig u re  3 .20 ). Its th ickn e ss  is a b o u t 60  m . T h e  lith o fa c ie s  a re  

ch a ra c te r iz e d  by th in -b e d d e d  d a rk  g ra y  m u d s to n e  in te rca la ted  w ith  th in -b e d d e d  in te rca la ted  

w ith  th in -b e d d e d  d a rk  g ra y  sa n d s to n e . T he  sa n d s to n e  is co m p o se d  m a in ly  o f q ua rtz , 

fe ld sp a r, and  ro ck  fra g m e n ts . M os t o f q u a rtz  a re  fin e -g ra in e d , round  and  p o o rly  so rte d  w ith  

s ilice o u s  ce m e n ts .

3 .4 .2 .2  C h e rt in te rbe dd ed  m u d s to n e  litho fa c ie s

T h e  ch e rt in te rbe dd ed  m u d s to n e  is ch a ra c te rize d  by g ra y  ch e rt in te rca la ted  

w ith  th in -b e d d e d  m ud s ton e , h ow eve r, in te rb e d d e d  g ra y  lim e s to n e  in so m e  parts . T he  

th ic k n e s s  ra n g e s  a p p ro x im a te ly  from  16 to  148 m e te rs . T h e  m ea su re d  se c tio n s  a re  a t Ban 

P ra  T ru m u a n g  (A m p h o e  K hun  Y u a m  shee t, 4 5 4 6  I), B an M ae  Leab  (A m p h o e  M ae  La N oi 

sh ee t, 4 5 4 5  I), and  Ban H ua i P ho  (A m ph oe  M ae  S a ria ng  shee t, 4 5 4 5  ll)(F ig u re  3 .21 ).

P a le o n to lo g ica lly , K am ata  e t a l. (20 02 ) rep o rte d  th a t fo ss ils  o f rad io la rian  

fo un d  in th is  litho fa c ie s , ind ica te  th e  age  o f E a rly (? ) to  La te  T ria ss ic .
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F ig u re  3 .2 0  D ark  g ra y  m u d s to n e  a n d  s a n d s to n e  lith o fa c ie s , s h o w in g  m o d e ra te  s tra tif ie d  

m u d s to n e  a t B an H u a i P ho , A m p h o e  M a e  S a ria n g .
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Figure 3.21 The chert interbedded m udstone lithofacies, (A) at Ban Pra Trumuang site; (B) at
Ban Huai Na site; (C) at Ban Huai Pho site.
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3 .4 .2 .3  C o n g lo m e ra te  in te rb e d d e d  s a n d s to n e  lith o fa c ie s

A s  sh o w n  in F ig u re  3 .22 , th e  co n g lo m e ra te  in te rb e d d e d  sa n d s to n e  

lith o fa c ie s  is a p re d o m in a n tly  c o n g lo m e ra te  in te rb e d d e d  sa n d s to n e  and  sh a le  w ith  the  

th ic k n e s s  o f 97  m . T h is  lith o fa c ie s  u n c o n fo rm a b ly  o ve rlie s  th e  c h e rt in te rb e d d e d  m u d s to n e  

lith o fa c ie s  a nd  is u n co n fo rm a b ly  o ve rla in  by th e  S a n d s to n e  a nd  sh a le  lith o fa c ie s .

C h a ra c te ris tic  o f  c o n g lo m e ra te  in te rb e d d e d  s a n d s to n e  lith o fa c ie s  is a 

p re d o m in a n tly  c o n g lo m e ra te  in te rb e d d e d  sa n d s to n e  and  sh a le , and  th in - to  m ed iu m -b e d d e d  

s a n d s to n e . C o n g lo m e ra te s  a re  m a tr ix -su p p o rte d  and  c la s ts  a re  m ad e  up  m a in ly  o f c h e rt and  

q u a rtz  w h o s e  s ize  va rie s  fro m  0 .2  to  5 .0  cm . T h e  s a n d s to n e  is ligh t g ra y  to  ye llo w ish  b ro w n , 

th in -b e d d e d , and  m e d iu m -b e d d e d , m e d iu m -g ra in e d  co n s is tin g  m a in ly  o f q u a rtz , fe ld sp a r, 

and  d a rk  m in e ra ls  w ith  co m m on  g ra de d  b e d d in g , and  u su a lly  sh o w s  sh a rp  co n ta c ts  w ith  

o ve rly in g  red d ish  b ro w n  m ud s ton e . T h e  lo w e rm o s t p a rt o f  th is  u n it is m a rked  by 

c o n g lo m e ra te  in te rb e d d e d  s a n d s to n e . B an  P ra  T ru m u a n g  a nd  B an  S a p e  a re  co n s id e re d  as 

the  typ e  lo ca lit ie s  in th is  re m arked  w o rk .

3 .4 .2 .4  S a n d s to n e  and  sh a le  lith o fa c ie s

T h e  lith o s tra tig ra p h ic  co lu m n s  fro m  th e  m ea su re d  se c tion  a re  sh o w n  in 

F igu re  3 .23 . T h e  sa n d s to n e  and  sh a le  lith o fa c ie s  is a p re d o m in a n tly  s a n d s to n e  in te rb e d d e d  

sh a le . T h is  lith o fa c ie s  u n co n fo rm a b ly  o ve r lie s  th e  c o n g lo m e ra te  in te rb e d d e d  sa n d s to n e  

litho fa c ie s . T h e  sa n d s to n e  and  sh a le  lith o fa c ie s  is ch a ra c te r ize d  by  m e d iu m - to  v e ry  th ick - 

bed de d  s a n d s to n e  w ith  in te rb e d d e d  th in -b e d d e d  sh a le  w ith  g ra d e d  b e d d in g , c ro ss  bed d ing , 

and  flu te  ca s ts  (F ig u re  3 .24 ). T he  s a n d s to n e  is w h ite  to  lig h t g ray , m e d iu m  to  v e ry  th ick - 

b edded , c o n s is tin g  m a in ly  o f q ua rtz , fe ld s p a r, and  rock  fra g m e n ts . T h e  sh a le  is g ra y  to  

b ro w n , th in -b e d d e d . T h e  lo w e r m o s t p a rt o f th is  u n it is w h ite  s a n d s to n e  in te rb e d d e d  b row n  

sha le . G o od  e x p o s u re s  a re  o b se rve d  a t B an P ra  T ru m u a n g  o f A m p h o e  K hun  Y u a m . T he  

o ve ra ll th ic k n e s s  th is  lith o fa c ie s  is e s tim a te d  a b o u t 4 8 4  to  512  m e te rs .
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Figure 3 .23  The san d ston e and shale lithofacies, (A) at Ban S a p e  site; (B, C) at Ban Pra
Trumuang site.
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F ig u re  3 .2 4  T h e  s a n d s to n e  a nd  s h a le  lith o fa c ie s , (A ) c ro s s  b e d d in g  a t Ban S a p e  s ite ; (B , C ) 

c ro s s  b e d d in g  a t B an P ra  T ru m u a n g  s ite ; (D ) f lu te  ca s ts  a t B an P ra  T ru m u a n g  s ite .
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3.4.3 The Mae Leab formation (Tr, unit)

T h e  M ae  Lea b  fo rm a tio n  re fe rs  to  th e  s e q u e n ce  b e tw e e n  the  m id d le  p a rt (T r2 u n it) 

o f T ria s s ic  ro cks  and  th e  Ju ra s s ic  c la s tic  rocks . T h e se  fo rm a tio n  o ccu rs  in m uch  sm a lle r 

a m o u n t, a b o u t 10%  o f th e  to ta l s tu d ie d  T ria s s ic  rocks. It is e xp o se d  lo ca lly  a t B an H ua i 

P ong  (m e a su re d  se c tion  A ), B an H ua i H in  Lak Fa i (m e a su re d  se c tion  E), and  B an M ae  

Lea b  (m e a su re d  se c tion  F) (F ig u re  3 .25).

T h e  e as te rn  p a rt is co lle c tiv e ly  ca lle d  th e  T r3 u n it d u e  to  its se q u e n ce  ly ing  o v e r th e  

T r2 (o r m id d le  un it). G e o lo g ic  c ro s s -s e c tio n s  (see  F igu re  3 .1 2 b ) in d ica te  th a t th e  T r2 s tra ta  

s ig n ific a n tly  d ip  to  th e  eas t, su g g e s tin g  th a t th e  T r3 u n it is y o u n g e r th a n  th e  T r2 un it. 

D e ta iled  s tu d y  on e n h a n ce d  L a n d sa t T M 5  im a ge  d a ta  reve a ls  th a t th e  T r2 un it d isp la y  low  

to p o g ra p h y  w ith  low  s lope , and  N -S  fra c tu re s  in d ire c tio n . T h e  T r3 u n it has th e  th ickn e ss  o f 

a b o u t 118 m . Im p o rta n t fo ss ils  on  C e p h a lo p o d a , C o n o d o n ta , Posidonia  sp ., and  Halobia sp. 

(see  H ahn  and  S ie b e n h d n e r, 1982). It in d ica te  th e  a ge  o f M id d le  to  La te  T ria ss ic . T h e  T r3 

u n it can  be d iv id e d  in to  3 lith o fa c ie s  as  th e  c a lca re o u s  m u d s to n e  in te rb e d d e d  sa nd s ton e , 

th e  s ilice o u s  sh a le  in te rb e d d e d  m ud s ton e , and  the  sa n d s to n e  in a sce n d in g  o rde r.

3 .4 .3 .1  C a lca re o u s  m u d s to n e  and  sa n d s to n e  litho fa c ie

C a lca re o u s  m u d s to n e  and  sa n d s to n e  lith o fa c ie s  fo rm  the  lo w e r p a rt o f the  

M ae  Leab  fo rm a tio n  (F ig u re  3 .26 ). L ith o fa c ie s  a re  ch a ra c te rize d  by m ed iu m -b e d d e d  

m u d s to n e  in te rca la te d  w ith  th in -b e d d e d  sa n d s to n e . A p a rt fro m  q u a rtz , c la y  and  m ica ce o u s  

m in e ra l, ca lc ite  is a lso  p re se n t as c a lca re o u s  c e m e n t in m ud s ton e . T he  sa n d s to n e  is 

co m p o se d  m a in ly  o f q ua rtz , fe ld sp a r, and  rock  fra g m e n ts  w ith  s ilice o u s  ce m e n ts . M o s t o f 

th e  c la s ts  a re  ve ry  fin e -g ra in e d  and  w e ll so rted .

3 .4 .3 .2  S ilice o u s  sh a le  in te rb e d d e d  m u d s to n e  lith o fa c ie s

It is u sua lly  ch a ra c te rize d  by b lack, th in -b e d d e d , s ilice o u s  sh a le  in te rb e d d e d  

(F ig u re  3 .2 7 ) w ith  b la ck  th in -b e d d e d  m ud s ton e . T he  lith o fa c ie s  has th e  th ickn e ss  o f a bo ve  

80 m e te rs .
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Il l

F ig u re  3 .2 7  S ilic e o u s  sh a le  in te rb e d d e d  m u d s to n e  lith o fa c ie s , s h o w in g  w e ll s tra tif ie d  s ilice o u s  

s h a le  and  m u d s to n e , a t B an H ua i P o ng  s ite .
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3 .4 .3 .3  M e d iu m -g ra in e d  sa n d s to n e  litho fa c ie s

T h e  a bo ve  20 m -th ick  se q u e n ce  is ch a ra c te rize d  a t th e  lo w e r p a rt by  m a in ly  

w h ite  sa n d s to n e . T he  sa nd s ton e  s tra ta  o c c u r a t th e  to p  p a rt o f th e  se q u e n ce . T h is  

s a n d s to n e  is p rin c ip a lly  co m p ose d  o f q ua rtz , fe ldsp a r, and  rock  fra g m e n ts , b ro w n , m e d iu m - 

to  co a rse -g ra in e d , su b ro u n d , p oo rly  so rted , m e d iu m - to  th ic k -b e d d e d , and  p a ra lle l bed typ e .

3.5 Geological structures of the Mae Hong Son area

R e g io n a l g e o lo g ica l s tru c tu re  o f n o rthe rn  T h a ila n d  m a in ly  o rie n ta te s  in th e  N -S  

d ire c tio n  fo r  rocks  ran g in g  in age  fro m  the  P re -C a m b ria n  to  R e ce n t (F ig u re  2 .16 ). T he  

g ra n ite s  a lo ng  th e  e as te rn  p a rt o f th e  n o rthe rn  T h a ila n d  a re  m a in ly  T ria s s ic  w h e re a s  th o se  

in th e  e a s te rn  p a rt o f T ria ss ic  g ra n ite  a re  C a rb o n ife ro u s .

T h e  m a jo r g e o lo g ica l s tru c tu re s  inc lu de  fo lds , fra c tu re s , and  fa u lts  w h ich  m a in ly  

o rie n ta te s  in th e  n o rth -so u th  d irec tio n .

W ith in  th e  s tu dy  a rea , va rio u s  g e o lo g ica l s tru c tu re s  a re  m e a su re d  and  d esc rib e d  

th ro u g h o u t th e  a rea  inc lu d ing  beds, fa u lts , and  fra c tu re s . A fte r  th a t, d a ta  o f a ttitu d e s  a re  

co m p lie d  and  a na lyze d  using  S ch m id t m e th od  fo r co m p u tin g  and  e q u a l a re a  p ro je c tio n  

te ch n iq u e , and  th e  “ N E T P R O G  ve rs ion  4 .0 ”  so ftw a re .

Bed

T h e  b edd ing  p lanes  reco gn ized  in all o u tc ro p s  o f the  s tu d y  a rea  a re  sh ow n  in T a b le  

3 .8 . T h e  m a jo r tre n d  o f bedd ing  has a co m m on  n o rth -so u th  o rie n ta tio n .

F ro m  th e  s te re o g ra p h ic  p ro je c tio n  p lo ts , tw o  tre n d s  a re  de fin ed  in th e  s tu d y  a rea . 

M os t o f the  d ip  a n g le s  a re  b e tw e en  2 0 -80  d e g re e  fo r  all rock  un its , w h e re a s  the  P e rm ian  

rocks  a re  b e tw e en  30 -50  d eg re e . F o r th e  T ria ss ic  rocks , th e  d ip  a n g le s  a re  b e tw e e n  2 0 -80  

d e g re e . T he  va lu e  o f d ip  ang le s  o f the  Pra T ru m u a n g  fo rm a tio n  a re  b e tw e en  2 0 -8 0  d e g re e .
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Table 3.8 Attitude of bedding, fracture, fault in study area (dip direction/dip angle)

Section Bedding Fracture Fault

A

(Ban Huai Pong)

260/40, 180/30, 50/80, 210/65, 

200/35

10/90, 95/50 -

ธ

(Ban Sape)

30/35, 330/20, 25/30, 310/60, 

170/50, 170/25, 230/40, 30/20, 

80/55, 30/30

230/50, 130/40, 

70/75, 30/20, 215/35, 

150/70, 140/85, 

210/50

c

(Ban Pra T rum uang)

90/25, 55/50, 220/40, 10/35, 

175/75, 20/60, 345/25, 350/20, 

10/55, 20/30, 45/30, 340/45, 

0/20, 350/20, 30/35, 10/40, 

10/35, 50/30, 75/20

320/90, N-S, 135/60, 

145/55, 20/40, 95/75, 

310/55, 220/60, 

130/60, 310/75, 

85/55, 310/75, 

245/70, 90/85, 

220/85, 135/70, 

215/70

10/50,

0/85,

340/65,

0/50,

85/80,

15/70,

60/70,

อ

(Ban Huai Na)

310/90 N-S -

E

(Huai Hin Lak Fai)

5/55 60/40 215/15

F

(Ban Mae Leab)

20/20, 60/40, 300/70, 10/30, 

350/45, 240/85

N-S, 40-220, 190/85, 

250/80, 30/70, 270/60

-

G

(Ban Huai Pho)

130/55, 65/50, 290/35, 310/50, 

340/40, 310/30

240/65, 200/45, 

60/85, 180/60, 

110/45, 30/40, 

230/40, 200/60, 0/65

140/60
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F o r th e  M ae  L ea b  fo rm a tio n , th e  a ve ra g e  d ip  a n g le  is b e tw e e n  3 0 -8 0  d e g re e . T h e  d ip  a n g le  

o f  a ll ro ck  u n its  a re  su m m a rize d  in T a b le  3 .9  and  F igu re  3 .28 .

F au lts

F rom  th e  fie ld  in ve s tig a tio n s , th e  tre n d  o f fa u lts  is N E -S W  d ire c tio n , and  th e  a ttitu d e  

o f fa u lt p la ne s  is sh o w n  in T a b le  3 .8.

T h e  ro se tte  d ia g ra m  p lo ts  (F ig u re  3 .2 9 ) o f fa u lt p la ne s  in th e  s tu d y  a rea  sh o w  th a t 

th e  N E -S W  se t is th e  m a jo r fa u lt s ys te m  w h e re a s  th e  N -S  sys te m  is th e  m in o r fa u lt sys tem .

F ra c tu re s

F rom  th e  fie ld  inve s tiga tion s , th e  fra c tu re s  o f th e  s tu d y  a rea  (F ig . 3 .30 ) a re  m a in ly  in 

N E -S W  and  N -S  d irec tio n s . A ll d ire c tio n s  o f fra c tu re s  o f rock  un its  (the  P ra  T ru m u a n g  

fo rm a tio n  and  M ae  Leab  fo rm a tio n ) a re  sh o w n  in T a b le  3.8.

3.6 Petrography

เท o rd e r to  fu lly  u n d e rs ta n d  th e  lith o lo g ica l c h a ra c te r is tic s  o f th e  M ae 

S a ria n g  G rou p , a b o u t 65 h a n d -sp e c im e n  sa m p le s  have  been  co lle c te d  fo r de ta ile d  

m ic ro sco p ic  s tu dy . L oca tio n s  o f rock  sa m p le  co lle c te d  re p re se n t a ll fo rm a tio n  and  lith o fa c ie s  

(F ig u re s  3 .3c, 3 .6c , 3 .8c , 3 .10c , 3 .11c , 3 .1 2 c  and  3 .14c). T h e  th in -se c tio n  e xa m in a tio n  is 

fo cu ss in g  upon  the  m ine ra l co m p o s itio n , te x tu re s , and  m ic ro s tru c tu re s . T h e  d e ta ile d  

p e tro g ra p h ic  d e sc rip tio n  o f th e  re p re se n ta tive  sa m p le s  a re  as fo llo w s :

P e rm ian  rocks

M ic ro sco p ic  s tu d ie s  o f P e rm ian  ro cks  revea l th a t th e y  a re  co m m o n ly  a rko se  and 

m u d s to n e . T h e  a rko se  and  m u d s to n e  is c o n fin e d  in th in -b e d d e d  a t th e  u p p e r p a rt o f 

su cce ss io n  o f P e rm ian  e las tics  o f Ban H ua i P ho  (sec tio n  G ).
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Triassic rocks in Hae Hong Son

Radius:2.70 inches 
Projection:Equal Area

F igu re  3 .28  R o se tte  d ia g ra m  p lo tte d  b ed s  o f th e  s c h m id t m e th od  p lo tte d .
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Mae Hong Son-Mae Sariang area

Radius:2.70 inches 
Projection:Equal Area

F igu re  3 .29  R o se tte  d ia g ra m  p lo tte d  fa u lts  o f  the  s tu d  a rea.
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Table 3.9 Dip angle of mainly Triassic rock strata from each measured section.

Section Dip angle  (degree)

A 30-80

(Ban Huai Pong)

B 20-60

(Ban Sape)

c 30-75

(Ban Pra T rum uang)

อ 90

(Ban Huai Na)

E 55

(Huai Hin Lak Fai)

F 20-85

(Ban Mae Leab)

G 30-55

(Ban Huai Pho)
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P e tro g ra p h y ica lly , a rko se  (F ig u re  3 .31 , sa m p le  0 0 1 2 0 9 -5 , o f m e a su re d  se c tion  G ) 

co n ta in s  c la s tic  te x tu re  o f m a in ly  q u a rtz  (65% ), fe ld s p a r (25 % ), and  rock  fra g m e n ts  (10 % ) 

w ith  s ilice o u s  ce m e n t. M os t o f q u a rtz  a re  m e d iu m -g ra in e d , s u b ro u n d , and  p o o rly  so rted .

M ae  S a ria n g  G ro u p

T h e  d e ta ils  o f p e tro g ra p h ic  s tu d y  o f th e  M ae  S a ria ng  G ro u p  is fo cu ss in g  upon 

re p re s e n ta tiv e  ro ck  sa m p le s  co lle c te d  fro m  m ea su red  se c tio n s  u n d e r the  p re se n t 

in v e s tig a tio n . T h e  lith o fa c ie s  a re  de fin ed  on th e  base s  o f litho log y , g e o m e try , se d im e n ta ry  

s tru c tu re , and  fo s s ils  a sso c ia tio n s  in o rd e r to  re co n s tru c t th e ir  d e p o s itio n a l e n v iro n m e n t. T h e  

M ae  S a ria n g  G ro u p  co n s is ts  o f 3 fo rm a tio n s ; the  K ong  S u m  fo rm a tio n , th e  P ra  T ru m u a n g  

fo rm a tio n , and  th e  M ae Leab  fo rm a tio n  in a sce n d in g  o rd e r. T h e  K ong  S u m  fo rm a tio n  

co n s is ts  o f lo w e r co n g lo m e ra te  and  lith ic  sa n d s to n e  lith o fa c ie s . T h e  P ra  T ru m u a n g  

fo rm a tio n  c o n s is ts  o f d a rk  g ra y  m u d s to n e  and  sa n d s to n e , c h e rt in te rb e d d e d  m ud s ton e , 

c o n g lo m e ra te  in te rb e d d e d  sa n d s to n e , and  sa n d s to n e  and  sh a le . T h e  M ae  L ea b  fo rm a tio n  is 

co m p o se d  o f ca lc a re o u s  m u d s to n e  and  sa n d s to n e , s ilice o u s  sh a le  in te rb e d d e d  m ud s ton e , 

and  m e d iu m  sa n d s to n e . T h e  lith o lo g ie s  a re  n am ed  a fte r th e  c la ss ifica tio n  d e ve lo p e d  b y  Fo lk  

(1959 , 1974), and  P e ttijoh n  (1975 ). T h e  lith o fa c ie s  a re  su m m a rize d  in T a b le  5 .1 .

The Kong Sum formation

B ased  on th e  d e ta ile d  s tu d y  o f J in d a su th  e t al. (1990 ), th e  K ong  S u m  fo rm a tio n  can  

be fu rth e r su b d iv id e d  in to  2 lith o fa c ie s  as lo w e r c o n g lo m e ra te  lith o fa c ie s  and  lith ic  

s a n d s to n e  litho fa c ie s . T he  lo w e r co n g lo m e ra te  co n s is ts  la rg e ly  o f th ic k ly  b ed de d , redd ish  

b row n  s ilts to n e  in te rb e d d e d  w ith  peb b ly  sa n d s to n e . C las ts  a re  m os tly  ch e rt, lim e s to n e , and 

s a n d s to n e  va ry in g  in s ize  from  1 to  10 cm . S o rting  is m od e ra te , and  su b a n g u la r to  

su b ro u n d  c la s ts  a re  q u ite  co m m on  a t H ua i M ae  Lam ong . T h e  co n g lo m e ra te  is m o s tly  c las t- 

s u p p o rte d . B o th  sa n d s to n e  and  s ilts to ne  co n ta in  fe ld sp a r. T h e  L ith ic  s a n d s to n e  lith o fa c ie s  is 

co m p o se d  o f th ic k -b e d d e d  (up  4 -4 0  cm -th ick ), g ra y -co lo re d , fin e - to  co a rse -g ra in e d  lith ic  

s a n d s to n e  w ith  g ra d e d  b edd ing .
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Figure 3.31 Photomicrograph of poorly sorted, medium-grained arkose of Permian rocks,
Sam ple no. 001209-5, show ing c la sts of quartz feldspar, and rock fragments, x40-.

a) Without niçois

b) Under crossed niçois
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The Pra Trumuang formation

D ark  g ra y  m u d s to n e  and  s a n d s to n e  lith o fa c ie s

T h e  d a rk  g ra y  m u d s to n e  and  sa n d s to n e  lith o fa c ie s  is co n fin e d  to  the  low e r 

p a rt o f th e  P ra  T ru m u a n g  fo rm a tio n  (m e a su re d  se c tio n s  c , อ , F, and  G). It co n s is ts  o f d a rk  

g ra y  m u d s to n e  and  lith ic  g ra yw a ke  w ith  w e ll-b e d d e d .

P e tro g a rp h ica lly , L ith ic  g ra y w a k e  (F ig u re  3 .32 , sa m p le  0 0 1 2 0 9 -1 ) co n s is ts  o f 

c la s t ic  te x tu re  and  m a in ly  o f q u a rtz  (40% ), fe ld s p a r (20% ), and  ro ck  fra g m e n ts (4 0 % ). M ost 

o f q u a rtz  a re  fin e -g ra in e d , round , and  p o o rly  so rte d .

T h e  d is tribu tio n  o f m u d s to n e  in te rb e d d e d  s a n d s to n e  is B an H ua i Pho 

(m e a su re  se c tion  G).

C h e rt in te rbe dd ed  m u d s to n e  litho fa c ie s

T h e  d is tr ib u tio n  o f c h e rt in te rb e d d e d  sa n d s to n e  lith o fa c ie s  is co m m o n  in th is  

lith o fa c ie s  o f th e  Pra T ru m u a n g  fo rm a tio n , i.e ., a t Ban P ra  T ru m u a n g  (m e a su re d  se c tion  C ), 

Ban H ua i N a (m e a su re d  se c tion  อ ) , Ban M ae  Leab  (m e a su re d  se c tion  F), and  B an H ua i 

P ho  (m e a su re d  se c tion  G ) and  th ic kn e ss  va rie s  c o n s id e ra b ly  fro m  p la ce  to  p lace . 

M e g a sco p ica lly , d a rk  g ra y  co lo r o f ch e rt and  m u d s to n e  a re  co m m on .

P e tro g ra p h ica lly , ch e rt is co m p o se d  m a in ly  o f n o n -c la s tic  te x tu re  w ith  m icro  

q u a rtz  and  rad io la r ia  (F ig u re  3 .33 , sa m p le  0 00 82 9 -4 ).

C o n g lo m e ra te  in te rb e d d e d  sa n d s to n e  litho fa c ie s

T h e  co n g lo m e ra te  in te rb e d e d  sa n d s to n e  lith o fa c ie s  co n s is ts  o f co n g lo m e ra te  

and  sa n d s to n e . T h e  c las ts  co m p rise  o f q ua rtz , and  c h e rt w ith  m a tr ix -su p p o rte d  te x tu re .

P e tro g ra p h ica lly , th e  co n g lo m e ra te  w ith  m a tr ix -su p p o rte d  te x tu re  and  c las ts
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a) Without niçois

b) Under crossed niçois

m

พ: ; *  £

Figure 3 .32 Photomirography of m oderate sorted, fine-grained lithic arkose of dark gray
m udstone and sandstone, Sam ple no. 001209-1 , showing of quartz, feldspar, and rock
fragm ents, x40.
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a) Without niçois

b) Under crossed niçois

F ig u re  3 .3 3  P h o to m ic ro g ra p h y  o f c h e r t o f c h e r t in te rb e d d e d  m u d s to n e , S a m p le  no. 

0 0 0 8 2 9 -4 , s h o w in g  ra d io la r ia n  a nd  n o n -c la s tic  te x tu re , x40.
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a re  m ade  up to  ch e rt, and  q u a rtz  o f  a ve ra g e  g ra ve l to  p e b b le  s izes . T h e  ch e rt is co n fin ed  

as c la s ts  o f co n g lo m e ra te  a t Ban S a p e  (m e a su re d  se c tion  B), and  Ban P ra  T ru m u a n g  

(m e a su re d  se c tion  C ).

S a n d s to n e  and sh a le  lith o fa c ie s

T he  sa n d s to n e  and  sh a le  litfh o fa ce is  is m a in ly  co n s is tin g  o f w h ite  to  ligh t 

g ra y  a rko se  to  lith a re n ite . T he  lith a re n ite  is re co g n ize d  in th e  u p p e r and  m id d le  pa rts  o f u n it 

a t Ban S a pe  (m e a su re d  se c tion  B), and  Ban P ra  T ru m u a n g  (m e a su re d  se c tion  B).

P e tro g ra p h ica lly , th e  lith ica re n ite  (F ig u re  3 .34 , sa m p le  0 0 0 8 3 0 -1 5 ) 

m o s tly co n s is ts  o f q u a rtz  ( 30 -60 % ), fe ld s p a r ( 5 -4 0% ), and  rock  fra g m e n ts  (1 0 -6 0 % ) .

T he  d e tr ita l g ra in s  a re  fin e - to  m e d iu m -g ra in e d , su b ro u n d  to  round , 

m o d e ra te  so rte d , w ith  fe rro g e n e o u s  a nd  s iica te  ce m e n t.

The Mae Leab formation

C a lca re o u s  m u d s to n e  and  sa n d s to n e  lith o fa c ie s

T he  ca lca re o u s  m u d s to n e  and  sa n d s to n e  lith o fa c ie s  a re  co n fin e d  to  the  

lo w e r p a rt o f th e  M ae Leab  fo rm a tio n  (m e a su re d  se c tion  A  and  E) and  the  lith o lo g y  o f th is  

lith o fa c ie s  is ch a ra c te r ize d  as g ra yw a cke .

P e tro g ra p h ica lly , a rko se  (F ig u re  3 .35 , sa m p le  0 0 0 8 2 8 -3 ) co n ta in s  c la s tic  

te x tu re  and  m a in ly  o f q u a rtz  (65  % ), fe ld s p a r (10  % ), and  rock  fra g m e n ts . M os t o f q u a rtz  

a re  ve ry  fin e -g ra in e d , round , and p o o rly  so rted .
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a) Without niçois

Figure 3 .34  Photomicrography of well sorted, fine-grained feldsparthic litharenite of
S an d ston e interbedded shale , Sam ple no. 000830-15 , show ing clasts of quartz,
feldspar, and rock fragm ents, x40.__________________________________________________
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Figure 3.35 Photomicrography of well sorted, medium-grained arkose (Sample no. 
000828-3), showing clasts of quartz, feldspar, and muscovite, x40.

a) Without niçois

b) Under crossed niçois
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Siliceous shale interbedded mudstone lithofacies

The siliceous shale and mudstone lithofacies are confined to the middle part 
of the siliceous shale-dominant unit. This lithofacies is mainly consisting of black siliceous 
shale and mudstone.

Medium-grained sandstone lithofacies

The microscopic studies of this lithofacies is confined to medium- to thick- 
bedded sandstone, white with fining upward sequence. The distribution of this lithofacies is 
at measured section F, Ban Mae Leab.

Petrographically, litharenite contains clastic texture of mainly quartz (30%), 
feldspar (20%), and rock fragment, with siliceous cement. Most of quartz are medium­
grained. (Figure 3.36, sample 001211-9).
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a) Without niçois

b) Under crossed niçois

Figure 30Photomicrograph of poorly sorted, medium-grained arkose (Sample no. 
001211-9), showing clasts of quartz 1 feldspar, and rock fragmets.
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