
CHAPTER II

Regional Geology

2.1 Regional Distribution of Triassic Rocks

2.1.1 Introduction

Study on Triassic rock sequence in Thailand is quite important since these rock 
sequences occur several kinds of depositional environments. As it has been considered 
by several workers (Bunopas, 1981; Charusiri, 1989; Chaodumrong, 1997; Metcalfe, 
1997). Two microcontinental continents (Shan-Thai and Indochaina, Bunopas and Vella, 
1992) and two intervened tectonic units (Lampang-Chiang Rai and Nakhon Thai oceanic 
blocks, Charusiri et al., 2000). The aim of this section is to compile Triassic rock 
sequence of the country in order to visualize their paleoenvironments.

2.1.2 Historical Backgrounds

เท the old days (before 1960) much of work for Triassic rocks were focused 
mainly on paleontological studies. Emphasis was placed on the Triassic fossils in 
northern Thailand as reported by H?gbom (1914), Lee (1923), and Heim and Hirschi 
(1939).

Subsequently, Triassic fossils from the Kamawkale Limestone in the Thailand 
and Myanmar border between Tak and Kanchanaburi Provinces (see Figure 2.1), were 
studied by Gregory (1930), Weir (1930), Trauth (1930), and Pia (1930). Assemblage of 
fossils, i.e., algaes, corals, brachiopods, bivalves, and ammonoids have yielded the age 
of Late Triassic (Norian).

เท the first geological map (Brown et al., 1951) published by the co-operation 
between United States Geological Survey and Royal Department of Mines (Department 
of Mineral Resources at present), marine Triassic sequence including Kamawkale 
Limestone was assigned belonging to the Khorat Series (LaMoreaux et al., 1959 and 
Chalichan and Bunopas, 1954) so called Khorat Group by Ward and Bunnag (1964).
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However, based on their studies, all the rock sequences were deposited on continental 
environments and they also applied their collective term “continental red beds of 
Mesozoic age”.

The Khorat Group proposed by Ward and Bunnag (1964) was applied only rocks 
deposited in continental environments within the Khorat Plateau.

Ward and Bunnag (1964) also reported Triassic ammonoids in Mae Moh District, 
Lampang Province. This fossils and their associated rocks were studied in detail by 
Pitakpaiwan (1955), and later on these fossils were re-examined by Kummel (1960) and 
reconfirmed the Triassic age between Anisian and Carnian. Almost the same time, 
Kobayashi and Tokuyama (1959) reported Triassic fossils from northern and southern 
parts of Thailand. The Triassic fossil bivalve (H a lob ia  sp.) were reported at Denchai 
station (km. 60), east of the location where Pitakpaiwan (1955) reported. เท the south, 
the Triassic bivalves (e.g., D aone lla  sp.) were observed by Kobayashi and Tokuyama 
(1959) in Na Thawi district, Songkhla Province.

Buravas (1961) studied coral fossils in limestone lens in the Pha Kan area, 
Lampang Province. The fossil corals including Thecosm ilia  sp., M argarosm ilia  sp., 
C onophyllia  sp. gave the age of Late Middle to Late Triassic.

เท 1964, Department of Mineral Resources with the co-operation of German 
Geological Mission launched a geological mapping project at scale of 250,000 and 
northern Thailand was first selected for this projects. Triassic rocks which are distributed 
in northern Thailand are stemmed from careful investigations on macrofossils by Piyasin 
(1972, 1975) and Bunopas (1976), and microfossils by Piyasin (1971), Baum et al. 
(1970), von Braun and Jordan (1976), Hagen and Kemper (1976), and Kemper et al. 
(1976).

Kiriwat and Suensilpongs (1964) reported Triassic marine sedimentary sequence 
at Ban Tha Si, Lampang. Pitakpaiwan et al. (1969) in his collective studies on fossils of 
northern and northeastern Thailand, also reported the name “Lampang Group” without 
detailed description for the marine Triassic rocks in several parts of the country in his 
geological map scale 1:1,000,000. This allowed Piyasin (1972) to use the term 
“Lampang Group” for marine Triassic rocks at Ban Tha Si. These Triassic rocks include
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basal cong lom erate , red sandstone, lim estone, and gray flysch strata. By the  sam e tim e 

C hong lakm ani (1972) m ade the firs t deta iled study in the Lam pang Basin o f northern 

Tha iland. Ban Tha Si w as selected for his study, w ith d ifferen t routes from  those o f 

P iyasin (1972). S im ila r fossils w ere  reported w ith  m ore assem blages than those o f the 

earlie r w orks. The m arine T riass ic  rock sequences, particu la rly in Lam pang and Phrae 

Basins w ere la ter studied extensively by C honglakm ani (1983), C haodum rong (1992, 

1993), C harusiri e t al. (1994), and C haodum rong and Burrett (1997) (see m ore deta il in 

la te r section)

T riassic  sequence in southern Thailand com m enced m uch than those o f the 

north . R idd and W ainw righ t (1969) first proposed the Phattalung G roup fo r sequences 

o f rocks exposed to the east o f Phattalung Province. The rock strata include principally 

sandstone and cong lom erate  which occurred in M esozoic. G rant-M ackie  et al. (1980), 

w ith  the corporation  o f geo logists at Prince Songkhla University, m ade a deta iled study 

on T riass ic  s tra tig raphy in the Saba Yoi and Na Thaw i a reas o f Songkhla  Province. 

Later on, Igo et al. (1988) d iscovered conodont and radio laria in lim estones a t Khao 

Chiak, in Phattalung Province. These lim estones w ith karstic topography w as earlie r 

m apped as R atburi L im estone o f Perm ian age. Sashida and Igo (1992) reconfirm ed the 

T riass ic  occurrence for both conodont and radiolarian fossils w ith  m ore deta iled 

assem blage. By the sam e time, Fontaine and Tantiw an it (1992) reported T riassic 

b iva lves (m ostly  Daonella sp.) at THE northw estern part o f Khao Tao, Phang Nga 

Province. The firs t m arine d inosaurs-lch thyosaur was d iscovered by French and Thai 

geo log ists  in do lom itic  lim estone near the road at Khuan Khanun D istrict, about 14 km 

north o f Phattalung city (Buffe tau t and Suteenthorn, 1993; Fonta ine et al., 1993). This 

m arine d inosaur yie lds the age o f Early T riass ic  (Buffe taut et al., 1994). Am pornm aha 

(1995) p roposed the nam e “Chaiburi Form ation” fo r sequences o f lim estones and 

do lom ite  conta in ing  abundant T riass ic  conodonts from  small isolated hills and m ounta ins 

nearby C haiburi Tow n o f Phattalung Province.

เท eastern Thailand, S ivabawon et al. (1976) firs t introduced the Phong Nam ron 

Form ation fo r sed im entary sequences conta ining interbedded g rayw acke and m udstone 

exposed m ostly near the Tha iland-C am bodia  border o f C hantaburi and Trad Provinces. 

Hada et al. (1990) reported radio larian fossils  in chert beds at Laem  Ngob District, 

C hantaburi Province and assigned the age o f M iddle Triassic.
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2.1.3 Distribution and Paleoenvironments

Based upon our com pilation on geo log ic and pa léonto logie  w orks o f T riassic 

rocks, the  m ap show ing d istribution on T riass ic  sedim ents in Tha iland is herein proposed 

(F igure  2.1). The m ap is m ain ly m odified from  the geo log ic m ap o f Thailand published 

by D epartm ent o f M ineral Resources (1999). As shown in F igure 2.1, T riassic sedim ents 

are w ide ly  exposed in a lm ost all regions o f Thailand except in the  main northeastern 

region. E ight m ajor a reas are recognized including (1) Lam pang-P hrae-U tta rad it-N an 

area, (2) M ae Hong Son area, (3) Mae Sot-Thong Pha Phum area, (4) C hantaburi- 

R ayong-Sra Kaew  Area, (5) Loe i-Phetchabun-Khoa Khaen area, (6) Trang-K rab i area,

(7) Phattalung area, and (8) Songkhla area. These Triassic  sed im ents are believed to 

have occurred in both m arine and non-m arine (or continenta l) environm ents (see 

C honglakm ani, 1999).

2.1.3.1 Continental Deposits

The Triassic  sedim entary rocks which deposited in non-m arine  environm ents 

belong to the Khorat G roup - i.e ., Huai Hin Lat Form ation and Nam  Pong Form ation

2.1.3.1.1 Huai Hin Lat Form ation

Iwai et al. (1966) proposed the Huai Hin Lat Form ation fo r a sequence o f 

sed im ento log ica l strata which its type section exposed a long the  Huai Hin Lat stream  

course (F igure 2.2) about 18 km southeast o f Ban Phra N okkhao, Chum  Phae D istrict, 

Khon Khaen Province. The Huai Hin Lat Form ation is assigned to be the o ldest rock 

sequence o f the Khorat G roup w ith the range o f th ickness betw een 100 and 900 m. 

(average about 250 m). This form ation lies unconform able over sed im ents o f Perm ian to 

T riassic?  e la s tics  o f the Nam Duk Form ation and Perm ian lim estones o f the Ratburi 

G roup and conform ably under the Nam Pong Form ation (Chong lakm ani & Sattayarak, 

1978, (see F igures 2.2 and 2.3). The Huai Hin Lat Form ation consists o f three m em bers, 

based on the system atic s tratigraphic study o f C honglakm ani and Sattayarak (1978). 

The o ldest m em ber is called the Sam  Khaen m em ber w hich m ain ly com prises gray 

basal cong lom erate  (about 50 m -th ick) w ith interbedded lens or beds o f lim estone and 

sandstone (F igure 2.4). The m iddle m em ber is Dat Fa m em ber (about 500 m th ick)
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I 0q I Alluvial deposit

I ° '  1 Terrace p iv d , Talus, Colluvial deposit

FORMATION CROUP ACE

QUATERNARY

UNCONFORM ITT

Sandstone, white, pale orange, pebbly, pebbles 
of quartz, chert and red siltstone, sandstone, 
white, cross-bedded, with some shale and 
conglomerate beds.

1 Sandstone, reddish brown, micaceous siltstone, 
gray, brown, reddish brown, lime-noduled con­
gloméra I e shale, purplish brown, brick red.

I**Pr>i  Sandstone, white, pink, orthoquartzite, cross- 
bedded, massive, pebble layering in the upper 
bed with some reddish brown and gray shale.
Shale, brown, reddish brown, purplish red, mica­
ceous siltstone, sandstone, brown, gray, micaceous, 
cross-bedded with some lime-noduled conglomerate.
Sandstone, reddish brown, brown, cross bedded, la­
minated conglomerate, pebbles of red siltstone, 
quartz, quartzite, chert with brown to reddish brown 
shale and siltstone.
Shale, sandstone, limestone, gray dioritc, tuff and I MO
agglomerate.
Basal conglomerate, sandstone, gray, reddish brown, 
shale, gray to black, reddish brown, calcareous, lime­
stone, agilla ceous.
Tuff, agglomerate, rhyolite andesite. With some PHO HAI
sandstone and conglomerate beds.

โ^ใ

EE]
I T*Hh I

EE]

THU PHAN

SAO KHUA

PHRA WTHAN

PHU KRADUNC

NAM PHONG

HUAI H1N LAT

KHORAT

LOWER-MIDDLE
CRETACEOUS

MIDDLt-UrrtK
JURASSIC

LOWER-MIDDLE
JURASSIC

LOWER JURASSIC

CARNI AN­
NO RIAN

TR1ASSIC

UNCONFORMITY

EEH
I""" I

Shale, gray to black Sandstone, yellowish brown, 
fine-grained, limestone, lense and bedded. Highly 
disturbing
Shale, gray, sandstone, yellowish brown, limestone, 
lease and bedded.
Limestone, gray, massive, chert, black, noduled or 
thin bedded] with some shale.
Sandstone, shale, gray, yellowish brown, chert, black, 
red, milky, pink, bandded to massive. limestone, pay , (hick bedded.

NAM DUK

HUA NA KHAM 

PHA NOK KHAO

HUAI SOM

RATBUR1 LOWER-MIDDLEPERMIAN

LOWER PERMlAN- 
CARBOMFEROUS

IGNEOUS ROCKS

_J Dioritc, andesite, stock, dyke. BO THAI 
INTRUSIVES PERMO-TRIa SSIC

(c)

Arei of the reference section 
of the Huai Hin L it formation
Area o f the type section 
of the Huai Hin Lat formation

- Traverse line of the reference section

F ig u re  2 .2  (co n t.)

(c) L e g e n d  o f b o x  (a).



F ig u re  2 .3  M ap  d ia g ra m  s h o w in g  lith o s tra tig ra p h ic  ty p e  s e c tio n  o f the  H ua i H in  L a t F o rm a tio n  (a fte r Iw a i e t a l., 1 96 6 ).
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w hich  is m arked at the top  and bottom  by th ick beds o f reddish brown sandstone and is 

large ly com posed o f interbedded reddish brown to g ray ca lcareous shale and m udstone 

w ith  g rayish b lack marl o r m uddy lim estone. The youngest m em ber is I Mo m em ber 

(about 400 m -th ick) consisting ch ie fly o f g ray sandstone and shale in terbeds w ith 

intercala ted grayish b lack to greenish gray marl in the m iddle part. Fossils (Cladophlebis 
sp., Cclathropteris cf. Meniscoides Brongniart, Pterophyllum sp., Equisetites arenaceous 
(Jaeger) Schenk, E. naitoi Kon’no, Neocalamites cf. Hoerensis (Sch im per) Haile, Todites 
goeppertianus (m uenster) Krasser, Nilssonia thailandica Kon ’no and Asam a, ท, sp., 

Anomozamites minor (Brongn.) Nathorst, Elatocladus sp., Ovalipollis lunzensis, 
Cycadopites carpentieri, Alisporetes sp., Zebrasporitesfimbriatus, Cumerosporites sp., 

Concavisporites lunzensis, and Verrucosporites sp.) o f the Huai Hin Lat Form ation 

ind icate  the age o f Late T riassic (about C arnian to Norian and possib ly Rhaetlan, see 

(C honglakm ani and Sattayarak, 1978). M aneechai (1994), based upon his s tratigraphic 

m apping in a reas around Pak Chong to รท Kae Districts, Nakhon Ratchasim a Province, 

d iscovered Norian nonm arine to brackish fossils (Euestheria mansuyi) in marl beds.

2.1.3,1 .2  Nam Phong Form ation

The Nam Phong Form ation w as proposed by W ard and Bunnag (1964) 

w ith a type section about 1,465 m at Ban Nam Phong, Phu Kradung D istrict, Loei 

P rovince. H owever, the th ickness o f the fo rm ation can vary considerab ly from  100 m to 

1,500 m. The form ation consists p rincipally o f thick, resistant, reddish brown siltstone 

w ith m ain ly sandstone in the m iddle part and interbedded m udstone at top. Fossils 

(such as Estaria sp., see C honglakm ani and Sattayarak, 1978) ind icate  the age o f 

R haetean. W e consider that the c lastic sedim ents o f the Nam Phong Form ation 

deposited a t the beginning in the interm ountain basin, then changed the environm ent to 

m eandering stream  with intense and vio lent curren ts and ended up w ith a lluvial 

deposition in the relative ly dry trop ic environm ent.

2.1.3.2 Marine Deposits

M ost o f m arine sedim ents are extensively found in the w est, northw estern, east, 

and southern Thailand (see Figure 2.1).
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2.1.3.2.1 Nam Pat G roup เก u tta rad it, northern Thailand

The Nam Pat G roup w as proposed by Bunopas (1981) as a sed im entary 

rock unit o f T riass ic  age w ith a type section at the eastern side o f S irik it Dam in u tta ra d it 

Province. The G roup can be divided into 3 fo rm ations w ith  lateral fac ies changes from  

each other. Based on subsequence stra tig raphic correlation. M eesook e t al. (2000) 

new ly proposed tw o fo rm ations fo r the Nam Pat G roup nam ely the Huai Lat Form ation 

(Low er) and the Bo Khong (upper) w ith exclusion o f a lim estone rock unit (m apped as 

the low er fo rm ation  o r Tr, by Bunopas, 1981).

The Nam Pat G roup has the overall th ickness o f 1,400 m and essentia lly  

consists in the  low er part o f greenish gray cong lom erate  w ith  abundant clasts o f 

vo lcan ics and som e o f sandstone, lim estone, granite, chert, and quartz, and in the upper 

part o f th ick  sequence interbedded blackish to greenish gray sandstone w ith m udstone 

show ing w ell-de fined gradded bedding and Boum a sequence. C onodont fossils 

(Fachychladina. sp.) ind icate  the age o f Early T riassic m ain ly th in - to th ick-bedded, 

b lackish g ray lim estone w ith sandstone and m udstone interbedded a t the bottom  part. 

Foss'ùs-Unionites sp. and Costotaria goldfussimansuyi found in these lim estone lens 

strata ind icate  the ape o f M iddle Triassic. W e interpret that the Nam Pat G roup w as 

deposited in the deep m arine environm ents during Early to M iddle Triassic.

2.1.3.2 .2  Lam panq G roup in Lam panq-Phrae area, northern Thailand

Piyasin (1972) introduced the Lam pang G roup fo r T riass ic  m arine 

sed im entary rocks found in areas around Lam pang Province w ith the th ickness up to 

5 ,000 m (M eesook, 2000) and consisting o f 5 fo rm ations at Ban Tha Si, Am phoe Mae 

Moh. N um erous studies have been done afterward in te rm s o f likes stra tig raphy 

(L iengsakul, 1979), b iostratig raphy (Chonglakm ani, 1981), pa leoenvironm ent 

(Chaodum rong and Burret, 1992) and geo log ic/tecton ic setting (C harusiri e t al., 1994).

Based upon m ore deta iled stra tig raphic m apping and corre la tion, the 

Lam pang G roup  consists o f 7 fo rm ations from  o lder to younger as Phra T ha t Form ation, 

Pha Kan Form ation, Hong Hoi Form ation, Doi Long Form ation, Pha Daeng Form ation, 

Kang Pla Form ation, and W ang Chin Form ation. The last tw o fo rm ations w ere 

add itiona lly proposed by C haodum rong and Rao (1992). The Lam pang G roup m ostly
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expands w ith in  2 m ajor basins nam ely Lam pang and Phrae Basins (F igure 2.5) covering 

a large region in Lam pang, Phrayao, Phrae, Nan and u tta ra d it P rovinces. C haodum rong 

and Burre tt (1997) found the Lam pang basin occurred earlie r than Phrae Basin. The 

Lam pang Basin consists o f 5 rock fo rm ations (from  Phra T ha t to Pha Daeng 

Form ations). Severa l b iva lves including Daonella, Posidonia, Paratrachyceres, Costotaria, 
and Claraia ind icate  Low er to M iddle T riass ic  (Kraiskabian to m iddle  Carnian). The 

Phrae Basin com posites 3 rock fo rm ations (from  Pha Daeng to W ang Chin Form ations).

Fossils as Halobia, Posidonia and Palaeocardita g ive the age o f M iddle to Late T riass ic  

(or m iddle  C arnian to Norian).

M ost rocks o f the Lam pang G roup lie unconform ably over vo lcan ic  rocks 

o f P erm o-T riassic  age and lim estones o f Perm ian age. The sed im ents o f the Lam pang 

G roup lies under the continenta l red beds o f Jurassic to C re taceous age w ith  both 

unconform able  and conform able contacts.

Accord ing  to our recent investigation and M eesook et al. (2000), the 

Lam pang G roup w ith  the conform able contact w ith the overlying group occurred in the 

m iddle part o f the basin.

A ) Phra That Form ation took its nam e from  Phra That M uang Kham 

Pagoda about 11 km southw est o f Lam pang city. The type section is a long the road 

from  Ngae to Song D istrict, Lam pang Province. Both vo lcanogen ic and non-vo lcan ic 

rocks ranging in th ickness from  90 to 650 m are reported by C haodum rong and Burrett 

(1992). C onglom era tes are observed in the low er part and then in terbedded w ith  gray, 

grayish green and light to reddish brown sandstone and shale, w ith abundant foss ils  o f 

Claraia intermedia and am m onite-O ph/oevas (C haodum rong and Burrett, 1993) 

ind icating tha t the  low er part o f the form ation is characterized by red-colored coarse­

gra ined e lastics and the upper part by green- to gray-co lored, fine-gra ined elastics.

B) Pha Kan Form ation w as nam ed by Piyasin (1972) w ith the type 

section a t Doi Chang M ountain east o f Mae Moh m ine, Mae Moh D istrict, Lam pang. Its 

type section leads C honglakm ani (1981) to propose the term  Doi Chang fo r the 

fo rm ation nam e. The Form ation w ith the th ickness ranging from  250 to 600 m consists 

m ain ly o f m assive to th ick bedded gray m udstones contaning abundan t b iva lves and 

brach iopods w ith  few  algaes and crinoids. The upper part o f the sequence is

w
-i.
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characte rized  by g ray to green sandstone and shale. M iddle T riass ic  is proposed fo r the 

age o f the  Pha Kan Form ation (Charusiri e t al., 1994).

C) Hong Hoi Form ation w hich the nam e is taken from  Hong Hoi stream  

(at Ban Dong, Lam pang) near a road from  Ngao to Lam pang. The fo rm ation w ith  the 

varying th ickness o f 1,200 to 1,900 m consists largely o f g ray a lternating beds o f 

sandstone and shale w ith some intercalation o f conglom erate and lim estone. Im portant 

foss ils  including Halobia and Daonella w ith som e brachiopods and am m onites indicate 

the age o f the Hong Hoi Form ation as M iddle Triassic.

อ )  Doi Long Form ation takes its nam e from  Huai Doi Long stream  

course, east o f Ban Tha Si, Mae Moh D istrict, Lam pang. The fo rm ation has the 

th ickness ranging from  230 m to 400 m and consists m ain ly o f light g ray to dark gray 

m icritic  lim estone w ith  abundant fossils and b ioturbation. The O strea-like  b iva lves and 

b rach iopods-Cuneirhynchia sp. suggest M iddle to Late T riass ic  fo r the age o f the Doi 

Long Form ation. Charusiri et al. (1994) believed that the fo rm ation occurred locally, 

fo rm ed as lens-shaped strata, and changed laterally w ith the underlying the Hong Hoi 

Form ation. เท the upper part, the Doi Long Form ation grades vertica lly  into gray to 

reddish brown lim estone conglom erate.

E) Pha Daeng Form ation w ith the th ickness o f 500 to 600 m com prises 

w e ll-beds o f la rge ly m icaceous sandstone, siltstone, and shale w ith thin coquina 

lim estone. เท the low er part, cong lom erate  beds w ith graded and cross-bedded 

sandstone are dom inant, w ith abundant clasts o f lim estone and a few  o f rhyolite, 

quartz ite  and slate. C honglakm ani (1972) reported fossils o f Hettangia in s ilts tone sorting 

upon basal cong lom erates. Several w orkes including Piyasin (1972) and C harusiri e t al. 

(1994) considered that the Pha Daeng Form ation took p lace in the non-m arine 

environm ent, but a few  (Chaodum rong, 1993. Chaodum rong and Burrett, 1997) believed 

that the fo rm ation  w as deposited in the m arine environm ent.

F) Kang Pla Form ation is com posed largely o f gray, bedded lim estones 

w ith  th ickness o f 76 to 200 m. The form ation is interpreted to have been deposited in 

the sha llow  environm ent (Chaodum rong and Rao, 1992).
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G ) W ang Chin Form ation (orig ina lly  referred to M ae Thang Form ation by 

Piyasin, (1972) com prises ch ie fly shale w ith  grayw acky sandstone interbedded in the 

m iddle  part and cong lom erate  w ith  m ain ly vo lcan ic clasts in the low er part. The 

fo rm ation conta in ing Daonella and Hahbia b iva lves (at Huai Mae T ik) varies in 

th ickness from  600 to 1,000 m. The W ang Chin Form ation is believed to have occurred 

in the  deeper and oute r she lf environm ent (Chaodum rong and Rao, 1992)

2.1 .3 .2 .3  Mae Sariang Group

This sed im entary rock unit is exposed restrictedly in a narrow  and long 

basin betw een M ae Sariang D istrict (in the south) and Mae Hong Son city (in the north). 

Baum  et al. (1970) firs t studied rocks o f the Mae Sariang G roup and reported that the 

unit consists  o f sandstone, shale, and lim estone. Bunopas (1981) firs t proposed the 

nam e M ae Sariang G roup (F igure 2.6) and stated that the type section o f the Mae 

Sariang G roup is at the w estern part o f the road between km 5 to km 10 from  Mae 

Hong Son city to  M ae Sariang D istrict. เท his b rie f description, the M ae Sariang G roup 

consists o f 50 m -th ick conglom erate unit in the low er part, 700 m -thick, interbedded, 

g ray shale /s ilts tone and sandstone, and 100 m -th ick sandy shale.

Tofke et al. (1993) m ade a deta iled study on 3 sequences o f T riass ic  

sed im entary rocks along the road form  Mae Sariang to M ae La Noi d istricts. They 

reported tha t these T riass ic  rocks consist m ain ly o f red, green, g ray ribbon chert beds in 

the low er sequence, w ith radio larian fossils and intercalation o f c laystone and siltstone. 

Each chert bed is about 10 cm-thick. The m iddle sequence is com posed large ly o f 

pe lag ic lim estone ranging in co lor from  reddish to greenish and light to dark gray. 

Individual beds do not exceed 10 cm, and the overall th ickness is about 20 m. 

R adio larian and shell fragm ents are found only in the light gray lim estone bed a long the 

road at km  119.625, H ighway 108. The upper sequence is regarded as turb idite  

sequence m ain ly conta ining graded to crossed-bedded s ilic ic lastic  strata o f sandstone 

in tercala ted w ith  shale. The Individual range in th ickness from  5 to 20 cm and 

som etim es atta in up to 100 cm. These three sequences have the overall th ickness o f 

m ore than 100 m. W ell-preserved b iva lves found in interbedded shale ind icate  the age 

o f M iddle to Late T riass ic  (Ladin ian to Carnian).
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F ig u re  2 .6  M a p  o f w e s te rn  T h a ila n d  s h o w in g  d is tr ib u tio n  o f T r ia s s ic  s e d im e n ts  o f the  M ae  

S a ria n g  G ro u p ; (a ) (B u n o p a s , 1 97 6 ) a nd  the  M a e  M oe i G ro u p ; (b ) (vo n  B ra u n  and  Jo rd a n , 

1976).
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V ery recently M eesook et al. (2000) sum m arized tha t m arine sed im entary 

rocks o f T riass ic  age เท Mae Hong Son province unconform able  overlies Paleozoic 

sequences and underlies Jurassic-m arine  sequence. The overall th ickness o f the Mae 

Sariang G roup a tta ins up to 220 m, and the group consists ch ie fly o f ribbon w ith 

in terbedded claystone and thin lim estone in the low er part. เท the upper parts, the group 

is characterized by Bouma sequence o f conglom erate, sandstone and shale beds w ith 

graded beds and fin ing upward sequence. C lasts in cong lom erate  beds include chert, 

m etam orph ic rocks, and granites. Im portant fossils, such as Halobia comata, Posidonia 
sp., Halobia styriaca Mojs, Daonella cf. and รนทาatrensis Volz, ind icating the age o f 

M iddle Triassic.

2.1.3.2 .4  Mae Moei G roup in northw estern Thailand

This sedim entary rock unit proposed by von Braun and Jordan (1976) fo r 

M esozoic sed im entary sequence is exposed in Mae Moei and M ae S o t areas o f w estern 

Thailand (F igures 2.6 and 2.7). The Mae Moei G roup consists o f tw o m ajor units-the 

Low er and the U pper Units. Tw o sections w ere  stra tig raphica lly studied in detail by von 

Braun and Jordan (op. cit.), -one a long Kam aw kale gorge o f the M ae Moei R iver (F igure 

2 .8) and the o ther along Huai Hin Fon stream  at the Tak-M ae Sot h ighw ay (F igure 2.8).

For the Huai Hin Fon section, the o ldest rock sequences studied overlie  

unconform able  the Perm ian sedim ents at km 67.5 road from  Tak to Mae Sot These 

sequences are called the Pang M anora Sandstone (390 m -th ick) consisting m ain ly o f 

ye llow  to red sandstone and shale in the upper part, g ray to red sandstone in the 

m iddle, and poorly sorted lim estone cong lom erate  in the lower. The younger unit is the 

M ae Pa Luang Shale (470 m -th ick) consisting o f red to g ray shale w ith Myoshoria sp. 

and Gonodon aff. mellingii fossils and th in ly  bedded sandstone and lim estone 

intercala tion. The a lm ost top sequence is the Huai Hin Fon L im estone (680 m -th ick) 

consisting o f c layey to silty lim estone, and the topm ost sequence is the Huai Hin Fon 

Shale  (770 m -th ick) com posed m ainly o f greenish gray siltstone, shale, and sandstone 

w ith  Posidonia in the upper part and dark gray shale w ith am m onoids in the low er part.

For the Mae Moei section, there sections w as recognized. The low er 

sequence large ly o f 900 m -th ick greenish gray shale w ith in terbedded sandstone in the 

low er part. This sequence is a lm ost s im ilar to those o f the Pang M anola Sandstone and
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the Mae Pa Luang Shale o f the Huai Hin Fon section. Halobia and Posidonia b iva lves 

and am m onid ia  fossils in shale suggest the age o f Late Triassic. The m iddle sequence 

is characterized by the Kam aw kale L im estone w ith the age subsequently  proved as 

Ju rass ic  s im ilar to the o f the Huai Hin Fon L im estone. The upper sequence is dom inated 

in the  low er part by 235 m-thick, red cong lom erate  w ith poorly sorted o f chert, volcanic, 

lim estone, sandstone and quartz rock fragm ents and intercala ted w ith sandstone and 

lim estone beds. เท the upper part (140 m -th ick), the sequence becom es interbedded 

g ray m udstone and sandstone w ith abundan t fossils o f Daonella samatrenis Volz, 

suggesting the age o f M iddle Triassic.

2.1.3.2 .5  Tak G roup in the Tak area, northern Thailand

This sedim entary stra tig raphic unit w as proposed by Bunopas (1976) for 

a T riass ic  sequence o f 400 m -th ick sed im entary strata exposed as narrow  and long 

outcrops in the w estern part o f the east-d ipping Lansang th rust fault, about 12 km w est 

o f Tak city. The Tak G roup com prises m ain ly red beds o f cong lom erates interbedded 

w ith sandstone and gray beds o f sandstone, lim estone, and shale. Fossils-Daonella 
sumatriensis-suppgest the age o f Ladinian (M iddle Triassic).

2 .1 .3.2 .6  Si Saw at Lim estone in Kanchanaburi, w estern Thailand

Kem per et al. (1976) proposed the รท  Saw at L im estone for a 

s tra tig raphic unit consisting largely o f T riassic to Jurassic lim estone (F igure 2.9) exposed 

in a reas o f Si Saw at D istrict, northw est o f Kanchanaburi Province. The type-section o f 

the Sri Saw at Lim estone is at Huai Chongkrong stream  course paralle l w ith the road 

from  Si Saw at to Noen Sawan, about 6 km w est o f Si Saw at town.

M eesook et al. (2000) stated that these T riass ic  sed im entary rock 

exposed in Si Saw at (Figure 2 .10) and Thong Phaphum  D istricts o f Kanchanaburi 

Province have the overall th ickness atta in ing up to 200 m. The rock sequences include 

light to dark gray, th ick-bedded lim estone strata w ith  red siltstone, m udstone and 

sandstone beds at the top part. (Table 2.1).

A bundant fossils o f b iva lves-Posidonia sp. and Daonella sp. in 

sha le/m udstone and conodonts-Neogondella mombergensis, Neospathodus aegaeus
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F ig u re  2 .1 0  G e n e ra liz e d  g e o lo g ic a l m a p  o f the  a re a  n o rth w e s t and  w e s t o f S i S a w a t (K e m p er, 

M a ro n d e , and  s to p p e l, 1976).



Table 2.1 stratigraphic column of the area of investigation (not to sca le), (Kemper, Maronde, and stoppel, 1976).



(Bender), Gondollela cf. constricta (M osher and C lark) in lim estone, ind icate  late Early 

T riass ic  (An is ian) age. However, younger conodonts such as Epigondolela abneptis 
(Kuckriede) ind icate  early Late T riass ic  (Norian) age.

34

2.1.3.2 .7  M arine T riass ic  rocks o f THE Kanchanaburi area

เท the southern part o f w estern Tha iland, particu la rly w est o f 

Kanchanaburi city, T riass ic  strata w ere  reported to be exposed along the northw est­

trending Three  Pagoda Fault (Bunopas and Vella, 1992). T riass ic  strata are m ainly 

lim estone w ith  in terbeds o f sandstone, shale, and marl. The overall th ickness o f th is  rock 

unit is about 200 to 300 m. Halobia and Daonella b iva lve fossils  and m icrofossils 

ind icate  the  age o f M iddle to Late Triassic.

2 .1 .3.2 .8  M arine T riass ic  rocks o f southern Thailand

Triassic  sed im entary sequences in southern Tha iland are w ide ly  exposed 

in 2 main areas o f the Songkhla and the Phattalung Provinces. Based upon the deta iled 

investigation in Songkhla  province by G rant-M ackie  et al. (1980), T riass ic  rock sequence 

can be grouped into 4 units based upon stra tig raphic corre la tion. The o ldest unit is the 

Suan Cham  Form ation with the th ickness o f 1,700 m consisting o f s ilts tone and graded- 

bed sandstone, probably deposited in she lf environm ents. The overlying unit is the 

Chedi Form ation (or Mi Kiat Form ation). C onglom era te  (500 m -th ick) com prises a th ick 

sequence o f quartz  cong lom erate  w ith intercalation lens-shaped m edium -gra ined 

sandstone, suggesting being deposited in deeper she lf environm ent. The younger unit is 

the  Klong Kon Form ation with the overall th ickness o f 600 m. Th is form ation consists o f 

th ick ly  bedded, gray m icritic lim estone, parlly dolom itized. C onodonts in th is lim estone 

ind icate  the age o f An ician (late Early Triassic) s im ilar to tha t o f the  Pha Kan Form ation 

(Lam pang G roup). The occurrence o f foram in ifera  fossils in lim estone strata suggest the 

deposition w as in M iddle to Late T riassic age. The youngest un it is the Sani (or Na Tha 

W i) Form ation consisting large ly o f siltstone, fine-gra ined quartz itic  sandstone, b lack 

chert, and fine-gra ined conglom erate w ith the th ickness o f 3 ,000 m to 4 ,300 m. in Na 

Thaw i D istrict (Songkhla). The occurrences o f Daonella sumatrenis Vo lz b ivalve at Klong 

Kam  stream  along the H ighway no. 42 and Daonella multilineata (Jones) in the s iltstone 

bed o f the low er Na Thaw i Form ation, suggest the age o f Late T riass ic  fo r the Sani
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Formation. This formation can be correlated with the Semanggol Formation in 

northwestern mainland Malaysia.

The more recent study by Ampornmaha (1995) in Phattalong Province 

indicates that most of the rock sequence are limestone strata with the total thickness of 
400-500 m (see Figure 2.11). Paleontological datings on conodonts extracted from 

limestones indicate the age ranging from Early to Late Triassic. Ampornmaha (1995) 

also introduced the new formation as the Chaiburi Formation for the Triassic limestones 

around the Phattalung area (Figure 2.11). The Formation has the thickness of about 

500-m and consists of 3 members and 5 microfacies (Figure 2.12). The Phukhaothong 

Dolomite Member is the oldest member consisting mainly of massive to thick-bedded 

dolomite with N eospathodus kum m eli and N eospathodus w aagen i (Sweet) middle Early 

Triassic conodonts and thin-bedded of bioclastic mudstone. The Chiak Limestone 

Member is the middle member comprising variably thick-bedded of limestones with chert 

lamination, lens and nodules and N eospathodus tim orensis  (Nogami), N eospathodus  
kocke li (Tatge), and Neohindeodella  bu lganca  (Budurou and stefanou) Middle Triassic 

conodonts. The youngest member is the Phanomwang Limestone member consisting of 

reef limestone and coral buildups with abundant Late Triassic fossils such as 

calcisponges, schleractinian corals, mollusks, echinoids, crinoids, foraminifers, and 

others. All the recognized facies and members studied indicate deeper to shallower 

marine environments through times. Ampormaha (1995) suggested that the collision of 

Shan-Thai plate and Indochina may have occurred nearly deposition of these Triassic 

carbonates.

Triassic rocks were reported to occur in two other areas in southern 

Thailand. Thick-bedded limestone containing Late Triassic D aonella  and Posidonia  
bivalves were observed to overlie black carbonate beds at Khao Tao, Phang Nga 

Province (Fontaine and Tantiwanit, 1992). เท Nakhon Si Thammarat Province, 

Raksaskulwong et al. (1989) reported the Triassic elastics of the Sai Bon Formation 

clearly observed at small hills near Ban Sai Bon and Khao Khaeo mountains, Khao 

Khom and Khao Lakchang mountains to the east of Klong Thom District. The Sai Bon 

elastics lie unconformable on the Ratburi Limestone of Permian age at Ban Long Khao 

and Khao Khico, Phanom District of Surat Thani Province. The up to 110 m-thick 

Triassic strata comprise mainly brownish red siltstone with fine-grained sandstone and 

mudstone in the upper sequence and dolomitic limestone in the lower sequence.

iๆ <2104063 า
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Figure 2.11 Simplified geological map of the Chaiburi Formation in the Phattalung area, 
Peninsular Thailand (Ampornmaha, 1995). (1) Phukhaothong Dolomite Member, (2) Chiak 
Limestone Member, (3) Phanomwang Limestone Member, (4) strikes and dips, (5) faults, (6) 
anticline, (7 ) stratigraphic section A-F, (8) additional carbonate samples__________________
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Figure 2.12 The Chaiburi Formation includes five microfacies in each section (Ampornmaha, 
1995).
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F o s s ils -p e le c y p o d s  (P laeocardis sp .), g a s tro p o d s , a nd  p lan ts , s u p p o rte d  th e  a g e  o f  La te  

T ria s s ic  (R a ksa sku lw o n g  e t a l., 1989).

2 .1 .3 .2 .9  M arine  T ria s s ic  ro cks  o f  E a s te rn  T h a ila n d

เท e a s te rn  T h a ila n d  m a rin e  T ria s s ic  ro cks  can  be  d iv id e d  in to  4  fo rm a tio n  

(M e e s o o k  e t a l., 2 0 0 0 ) and  a re  h e re in  co lle c tiv e ly  o r  lo o s e ly  ca lle d  “th e  C h a n ta b u ri 

G ro u p ” .

T h e  o ld e s t fo rm a tio n  is th e  S o o k p a iw u n  F o rm a tio n  w ith  th e  ty p e  se c tion  

a t K h ao  S o o kp a iw u n , e a s t o f R ayo ng  c ity  and  th e  o ve ra ll th ic k n e s s  o f m o re  th a n  100 m . 

T h e  F o rm a tio n  c o n s is ts  la rg e ly  ๙  g ray , b la ck ish  g ra y  a nd  p in k ish  b ro w n  o o lit ic  to  p iso lit ic  

lim e s to n e  w ith  s tro n g  d e fo rm a tio n . F oss ils  in c lu d in g  fo ra m in ife ra -M eadrosp ira  pus illa  H o 

and  G lom ospira  tenuifistu la  H o and  a lg a e-A eo lissacus tin tiun ifo ris  M is ik  in lim e s to n e s  

su g g e s t th e  a ge  o f E a rly  to  M idd le  T ria s s ic  (F o n ta in e  and  S u th e c to ra , 1997).

Y o u n g e r than  th e  S o o kp a iw u n  F o rm a tio n  is th e  N oe n  P o  F o rm a tio n  

(C h a o d u m ro n g , 1992) w ith  its typ e  se c tion  a t K h ao  N oen  P o , w e s t o f  C h a n ta b u ri 

P ro v in ce . M o s t ro cks  o f th is  fo rm a tio n  a re  m u d s to n e  in te rb e d d e d  w ith  vo lca n ic la s tic  

sa n d s to n e . T h e  o ve ra ll th ickn e ss  is a b o u t 2 50  m .

T h e  n e x t fo rm a tio n  is the  P ong  N am  R on  F o rm a tio n  (S iv a b a w o rn  e t a l., 1976) 

w h ic h  g o o d  e x p o s u re s  a re  a t K long  P ogn  N am  R on, P ong  N am  R on  D is tric t, C h a n ta b u ri 

P ro v in ce . T h e  ro cks  w e re  o b se rve d  in th e  n o rth w e s t-s o u th e a s t tre n d  fro m  W a n g  N am  

Y e n  D is tric t, S ra  K h a e o  P ro v in ce  so u th w a rd  to  e a s t o f  T ra d . T h e  fo rm a tio n  is co m p o se d  

la rg e ly  o f th in - to  th ic k -b e d d e d , p a rtly  o ve rtu rn e d  a nd  c le a ve d  g ra y w a c k e  and  m u d s to n e  

w ith  c o n g lo m e ra te  in te rca la tion  (F ig u re s  2 .13  and  2 .14 ). L a te ra l v a ria tio n  is q u ite  c le a r 

w ith  th e  c o a rs e r c la s ts  to  th e  e a s t and  fin e r c la s ts  to  th e  w e s t, c o n fo rm a b ly  w ith  p e b b le  

im b ric a tio n s  a nd  c ro ss -b e d d in g  o rie n ta tio n  c le a rly  o b se rve d  a t K lo ng  P ong .

T h e  o c c u rre n c e  o f a b u n d a n t v o lc a n ic  c la s ts  and  fu s u lin id -b e a rin g  lim e s to n e  and  

th e  a lte rn a tin g  bed  o f tu rb id itic  sa n d s to n e  a nd  sh a le  o f B o u m a  se q u e n ce , lead  US to  

su g g e s t. T h e  P ong  N am  R on F o rm a tio n  to o k  p la ce  a s  s u b m a rin e  fan  e n v iro n m e n t 

d e p o s ite d  in an  a c tive  m arg in  n ea rb y  co n tin e n ts .
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Figure 2.13 stratigraphic sequence of the Pong Nam Ron Formation in eastern 
Thailand (Phonprasit and Prasomsub, 1984). 1. Ban Tha Rua, 2. Noen Puyai 
Yua, 3. Khao Klua, and 4. Klong Nam Ron.
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ANCIENT SUBMARINE FAN FACIES

(a)
TURBIDITE FACIES

PASSIVE 'MARGIN

CHANNEL-FILL
(A.B.F)
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(E,F)

> MIDDLE FAN

BASIN PLAIN 
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(b)

Figure 2.14 (a) Submarine fan and its facies distribution at continent margin (Mutti and Ricci 
Lucchi, 1972), (b) Turbidite sequences observed in the passive and active margin 
(Shanmugam and Moiola, 1988).
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The youngest fo rm ation is the Noen Puyai Yua Form ation 

(C haodum rong, 1992) w ith the overall th ickness o f 250 m consisting o f w ell-bedded 

grayish b lack to g ray m udstone/sha le  interbedded w ith gray, partly graded and 

vo lcanogen ic  sandstone. The vo lum e shale-sand ratio o f 2:1 and internal structure  led 

us to cons ider that the Noen Phayai Yua Form ation w as deposited  in the outer-fan 

fac ies o f tu rb id ite  sequence (Shanm ugam  and Moida, 1988) o f an active margin.

2.2 Regional stratigraphy of the study area

The fo llow ing stratigraphic subdivision and the ir nom encla ture  fo llow  those 

adopted and estab lished by the D epartm ent o f M ineral R esources tha t appear in the 

1:1,000,000 G eological Map o f Thailand published in 1999.

The  C hangw at Mae Hong Son is underlain by rocks ranging in age from  

C am brian to Recent (F igure 2.15). The geo logy o f the region has been described 

previously by various w orker i.e., Toriyam a (1944), Brown et al. (1951), Konishi (1953), 

P itakpaivan (1955), S ith iprasasna (1959), P itakpaivan et al. (1964), P itakpaivan (1965), 

Kobayashi and Igo (1966), s toppe l (1966-1969), Baum and Koch (1968), Braun (1969), 

W o lfa rt (1969), and D epartm ent o f M ineral R esources (1999). s tra tig rap h ic  sequence in 

the w estern  and eastern parts consists m ain ly o f Paleozoic rocks. The descrip tion o f 

those rock units are given below  from  the o ldest to the youngest.

2.2.1 C am brian rocks in Mae Hong Son province is called “ Pha Bong Q uartz ite ” 

by Bunopas (1981) fo r quartzite  exposed Pha Bong Dam, in M ae Hong Son town. The 

Pha Bong Q uartz ite  consists o f 700 m -th ick th in ly  to th ickly bedding, g ray to light brown 

quartzite .

2 .2.2  O rdovician rocks herein belong to the Thung Song G roup fo r b lackish gray 

to light g ray lim estone with thin to th ick beds, locally w ith greenish gray m arble. The 

overall th ickness is about 100 m. Several Early to  M iddle O rdovic ian conodont fossils 

w ere  found in lim estone including Acontiodus sp. indet (S toppel, 1967, 1982), 

Protopanderodus cf. p. giganteus (Sw eet & Bergstrom ), Scolopodus sp. indet. and 

Walliserodus ethingtoni (Fahraeus).
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Figrue 2.15 Regional geologic map of Mae Hong Son area showing area, (modified from Charusiri, et al., 1994; 
Department of Mineral Resources , 1999; this study).
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2.2.3  The low er Paleozoic strata w as m ostly observed to the  eastern part o f the 

M ae Hong Son town. S ilurian-Devonian rocks are called the  “M ae Hong Son G roup” by 

Bunopas (1981). The group consists o f shale and sandstone w ith  chert beds and 

lim estone lens in shale. The m in im um  th ickness is about 1,000 m. Several conodonts เท 

lim estone including Trichonodella sp. indet., and W allise rodus sa n tic la iri Cooper, indicate 

Late S ilu rian -Early  Devonian (Stoppel, 1967, 1982) age, and A ngu lodus  w a lra th i 
(H ibbard), B elode lla  triangu la ris (S tauffer), and O zarkod ina p lana  (Hudd le) indicative o f 

M iddle Devonian age (Stoppel 1967, 1982)

2.2.4  C arbon iferous sedim ents are called the “ Mae Tha G roup” (follow ing 

P iyasin, 1972) w ith the overall th ickness o f 400 m and consisting o f tw o fo rm ations. The 

Low er fo rm ation com prises m ainly g ray to dark gray coarse-gra ined sandstone, dark 

g ray shale and light green to gray chert, locally w ith lim estone interbedded w ith shale. 

The upper fo rm ation consists o f dark gray shale w ith in tercala ted gray siltstone and 

greenish g ray sandstone. เท som e areas the sequence is characterized by s iltstone and 

chert beds. The upper form ation which lies over the low er fo rm ation  is assigned to the 

M iddle C arbon iferous age w hereas the low er form ation is assigned to the Early 

C arboniferous.

2 .2.5  Perm ian rocks is herein nam ed the Ngao G roup fo r sed im entary rocks. 

The overall th ickness is about 200 m. The low est form ation is the Kiu Lorn Form ation 

which consists  o f g ray fine-gra ined sandstone in the low er part, g ray to greenish brown 

chert and shale in the m iddle and shale in the upper. Severa l fo ram in ifera  (as 

V erbeek in idae1 S chw agerin inae, and P achyph lo ia sp.) ind icate  the age o f Perm ian.

2 .2.6  Perm o-Triassic sedim ents are found in the M ae Hong Son area, 

particu la rly  at Ban Huai Lan and Ban Mae La Luang, eastern side o f the  Nam Mae 

Yuam  R iver from  south o f Mae Sariang to Sob Moei D istrict. This unnam ed unit consists 

m ain ly o f sandstone, tu ffaceous sandstone, a rg illaceous lim estone, m etarhyo litic  to 

m etaandesite  tuffs; shale m etalim estone lens, chert, shale, and onco litic  lim estones.
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2.2.7  T riass ic  sedim ents

Detailed stra tig raphy o f the T riass ic  rock is described in section 2.1 and will not 

be repeated herein.

2.2.7 Jurassic rocks

Ju rass ic  strata in C hangw at Mae Hong Son are included in the Huai Pong 

G roup. The Huai Pong G roup is nam ed a fte r the village o f Ban Huai Pong, Am phoe 

M uang, C hangw at M ae Hong Son. The group is proposed by M eesook (1994). Jurassic 

strata overly  the m arine T riass ic  Mae Sariang G roup o f Bunopas (1981) and underly 

Q uaternary  strata. The Huai Pong G roup can be divided into three form ations, nam ely in 

ascending  order, the Pa Lan Form ation, Mai Hung Form ation, and Kong Mu Form ation. 

The Huai Pong G roup is approxim ate ly 200 m eters thick.

The type locality o f the Pa Lan Form ation is situated betw een km 8 and km 9 on 

the unsealed road connecting the Mae Sariang-M ae Hong Son high w ay to Ban Pa Lan 

and Ban Klang. This form ation is characterized by regu lar a lterna tions o f gray 

m udstones w ith subord inate  th in-bedded sandstones. The fo rm ation has a total 

th ickness o f approxim ate ly 90 m eters in its type section. Fossiliferous m udstones and 

s ilts tones o f th is form ation are rich in b iva lves and rare in am m onites. The stage is 

p laced below  lim estones o f the Mai Hung Form ation conta ining fo ram in ifera  (Timidonella 
sp.) o f Aalen ian age. Evidence o f the Early Toarcian is provided by am m onites 

Dactylioceras sp. w ith p. (Parvamussium) donaiense M ansuy and p. (Parvamussium) 
palanicus found in the low er part o f the Pa Lan Form ation.

The type loca lity o f Mai Hung Form ation is located at a lim estone cave, about 

1.5 km a long the trace SSE o f Ban Mai Hung. This form ation is characterized by w ell- 

bedded sandy lim estones with oncolites at the base and fossilife rous ca lcareous 

s iltstone and m assive-gray in the m iddle portion; the top part is sandy lim estone grading 

into sandstone o f the overlying Kong Mu Form ation. Th is fo rm ation  is approxim ate ly 40 

m eters th ick  in its type section. The type loca lity o f the Kong Mu Form ation is located at 

Doi Kong Mu, about 4 km south o f Ban Pa Lan and 1 km southw est o f the type section 

o f the Mai Hung Form ation. This fo rm ation consists m ain ly o f fine- to m edium -gra ined
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arkosic sandstone. The basal beds are s ligh tly ca lcareous, grading up from  the sandy 

lim estone o f the underlying Mai Hung Form ation. The Kong Mu Form ation has a total 

th ickness o f approxim ate ly  65 m eters in its type section.

Aa len ian strata consist o f w ell-bedded to m assive gray lim estones and 

sandstones o f the Mai Hung and the Kong Mu Form ations. A  sm all lens o f lim estone 

intercala ted in the Mai Hung Form ation conta ins Timidonella sp. (foram inifera). The 

sequence is conform ably underlain by Toarcian m udstones and s ilts tones o f the Pa Lan 

Form ation.

2.2.8 Q uaternary sedim ents consists o f 4 deposits, nam ely; high terrace 

deposits, m iddle  te rrace deposits, low  te rrace deposits, and a lluvial deposits.

2.2.8.1 High terrace deposits consist o f 50 m -th ick gravel bed w ith clasts 

o f quartzite , sandstone, lim estone, chert, granite, and quartz. The m axim um  size o f 

clasts is about 40 cm. W ell roundness is very characteris tic  and mud m atrix and cem ent 

are fine sand, silt, and clay. เท som e areas, the unit is w ell-observed by th ick-bedded 

laterite. A ge o f the unit is assigned to a P le istocene.

2.2.8.2 M iddle terrace deposits are about 80 m -th ick and consist o f th in- 

beds o f laterite, gravels, and silt.

2 .2.8.3  Low terrace deposits are about 30-40 m -th ick and consist of 

la terite  soil, sand, and gravel w ith som e silt and clay.

2.2.8.4  A lluvia l deposits are about 30 m -th ick and consist o f sand, gravel, 

and clays fo r mud by action o f river surface.

2.3 Igneous rock

G ranite  is the only Plutonic rock exposed in th is area. It is w ide ly  d istributed in 

the central and eastern parts o f the area and in trudes the C am brian rocks in T riassic 

Period (Charusiri et al., 1992). Typ ica lly th is rock is m edium - to coarse-gra ined, 

porphyritic, fo lia ted, b iotite granite grading to fine-gra ined, b io tite -m uscovite  granite.
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The vo lcan ic  igneous rocks are surpris ing ly not found in th is area.

2.4 Geological Lineament

L ineam ents are  traced from  NASA LAN D SAT-5 TM  (09/02/1988) on the scale o f 

1:250,000. Three m ajor groups o f them  are d istingu ished in the  investing area (F igure 

2.16). The firs t group show s clearly in the  direction o f N-S and N N W -SSE, particu la rly 

the fau lt zone o f N-S d irection (M ae Hong Son-M ae Sariang fau lt zone). It passes 

through M ae Hong Son, Khun Yuam , Mae La Noi and Mae Sariang. The second 

d irection o f the lineam ents are northeast and southw est, they are observed dom inantly  

in the  eastern part o f Mae Nam Yuam  particu la rly in Am phoe Khun Yuam  and Am phoe 

M ae La Noi. som e are present in the w est o f The th ird zone o f lineam ents are 

d istributed w eakly  all over the area w ith the direction o f E-W.
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Figure 2.16 Major structure and geologically linearment from Lansat TM5 imageries.
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