
CHAPTER III

G E O L O G I C A L  S E T T I N G

S a m  N g a o - B a n  T a k  a rea , th e  a rea  o f  in v e s t ig a t io n , is  s itu a te d  in  T a k  P ro v in c e . T h e  

a rea  has n o r th - s o u th  tre n d  and  is  encom p assed  b y  K h a o  L u a n g  in  th e  east and  D o i M u n  

L u a n g  m o u n ta in  ra n g e  in  th e  w e s t. In  p lace s , te rra c e  la n d fo rm  w a s  o b se rve d  as s m a ll h i l l y  

te r ra in  a lo n g  b o th  s ides o f  th e  P in g  and  th e  W a n g  R iv e rs  and  a lso  th e ir  t r ib u ta r ie s , H u a i T a k  

and  H u a i M a e  S a li t .  T h u s ,  a b u n d a n t s e d im e n ts  o f  v a r ia b le  s izes  such  as c o b b le , p e b b le , 

sand , s i l t ,  an d  c la y  e x is t .  F lo o d p la in  can  a lso  be fo u n d  w i th  a n a r ro w  s tr ip  a lo n g  b o th  s ides 

o f  th e  m a in  c h a n n e ls .

P iy a s in  ( 1 9 7 4 )  co n d u c te d  th e  g e o lo g ic a l in v e s t ig a t io n  o f  C h a n g w a t U t ta ra d it  M a p  

S h e e t N E  4 7 - 1 1  a t a sca le  o f  1 : 2 5 0 , 0 0 0  c o v e r in g  c o v e r in g  A m p h o e  B a n  T a k ,  w h ic h  is  

the  s tu d y  a rea . T h e  m a in  ro c k  u n its  o f  th is  re g io n  are  c o m p o se d  o f  P re c a m b ia n  ( ? )  

m e ta m o rp h ic  ro c k s , T r ia s s ic  ig n e o u s  ro c k s  and  Q u a te rn a ry  s e d im e n ts . L a te r ,  in  1 9 8 9 ,  the  

d e ta ile d  g e o lo g ic a l m a p  ( a  sca le  o f  1 : 5 0 , 0 0 0 )  o f  A m p h o e  B a n  T a k  shee t 4 8 4 3  I I I  w as 

c a rr ie d  o u t  b y  B o r ip a tk o s o l e t  ฟ .  ( 1 9 8 9 ) .  R o c k s  o f  th e  P re c a m b ria n  ( ? )  to  R e c e n t w e re  

d e sc rib ed . P re c a m b r ia n  ( ? )  m e ta m o rp h ic  ro c k  is  th e  o ld e s t ro c k , fo l lo w e d  b y  S i lu r ia n  -  

D e v o n ia n  D o n  C h a i G ro u p  and  Q u a te rn a ry  se d im e n ts , re s p e c tiv e ly . G e n e ra lly ,  ig n e o u s  ro c k s  

in  th e  a rea  a re  in t ru s iv e  ro c k s . T r ia s s ic  g ra n ite s  cropped  p u t e x te n s iv e ly  in  th e  e a s te rn  p a rt o f  

th e  a rea . S o m e  o f  th e  v o lc a n ic  ro c k s  in  th e  a rea a ie  T r ia s s ic  a n d e s itic  and  r h y o l i t ic  ro c k s  

e x tru d in g  lo c a l ly  in  th e  n o rth e a s t p o r t io n  o f  th e  area . G e o lo g ic  m a p  m o d if ie d  a fte r  th e ir  w o rk  

is  p rese n ted  in  F ig u re  3 .1 .

D o m in a n t  s tru c tu re  o f  th e  a rea  is  is o la te d  b y  y o u n g  fa u lts .  T h e  m a jo r i t y  se t o f  fa u lt  

d ire c t io n s  l ie  n o r th w e s t-s o u th e a s t  and  a lso  so m e  m in o r it ie s  in  n o r th e a s t-s o u th w e s t  and  

n o r th - s o u th .  T h e  g ia n t o n e  is  re c o g n iz e d  in  th e  n o r th - s o u th  d ire c t io n  in  th e  w e s te rn  p a rt o f  

th e  area .

In  te rm s  o f  s tra t ig ra p h y , m o s t o f  th e  ro c k  u n its  as m e n tio n e d  a b o ve  can  be d esc rib ed  

f r o m  th e  o ld e s t to  th e  y o u n g e s t in  an asce nd ing  o rd e r as b e lo w .
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P re c a m b r ia n  ( ? )  ro c k s

T h is  ro c k  u n it  is  co m p o se d  o f  h ig h -g ra d e  re g io n a l m e ta m o rp h ic  ro c k s . I t  is  

c la s s if ie d  as a m p h ib o lite  fa c ie s  b y  th e  p resence o f  s i l l im a n ite  in  b io t ite  g ne iss  (B o r ip a tk o s o l 

e t a / . ,  1 9 8 9 ) .  I t  o c c u rs  a ro u n d  th e  B h u m ip o l D a m  and  a t D o i M u n  L u a n g . T h e  in fe r re d  

P re c a m b ria n  ( ? )  ro c k  c o n s is ts  o f  c o a rs e - to  m e d iu m -g ra in e d  b io t i te  g ne iss  w i th  p a le  g ra y  to  

w h ite  o r  d a rk  g ra y  in  c o lo r ,  and  s h o w s  g n e is s ic  te x tu re  w i th  re fe r re d  o r ie n ta t io n  o f  b io t ite ,  

fe ld s p a r and  q u a rtz  in  n o r th - s o u th  d ire c t io n . M in e ra l lo g ic a l ly ,  th e  ro c k  is  c o m p o se d  o f  

c h ie f ly  m ic ro c lin e ,  b io t i te ,  q u a rtz  and  p la g io c la s e  as e s s e n tia l m in e ra ls  and  m u s c o v ite ,  

s i l l im a n ite ,  c h lo r i te ,  a p a tite , e p id o te  and  h e m a tite  as acc essory  m in e ra ls .  T h ic k n e s s  o f  th is  

u n it  is  m o re  th a n  8 0 0  m e tre s . A g e  o f  b io t ite  g ne iss  m a y  be p re fe r re d  to  P re c a m b ria n  based 

o n  its  h ig h -g ra d e  m e ta m o rp h is m  in  a m p h ib o lite  fa c ie s .

S i lu r ia n  -  D e v o n ia n  ro c k s

D o n  C h a i G ro u p  c o n s is t o f  lo w -g ra d e  m e ta m o rp h ic  ro c k s  o f  g re e n s c h is t fa c ie s  

( P iy a s in ,  1 9 7 4 ) .  I t  o cc u rs  in  th e  n o r th e rn  and  w e s te rn  p a rts  o f  th e  s tu d y  a rea . D o n  C h a i 

G ro u p  c o n s is ts  o f  q u a r tz ite  w i th  l ig h t  g ra y  to  d a rk  g ra y  c o lo r ,  q u a r tz - s c h is t  in  l ig h t  g ra y  to  

g ra y  c o lo r ,  m ic a - s c h is t  w ith  g ra y  to  d a rk  g ra y  c o lo r ,  p h y l l i te  w ith  l ig h t  g ra y  to  g ra y  c o lo r ,  

and  so m e  m a rb le  and  c a lc - s i l ic a te  fo rm in g  as lens  in  m ic a -s c h is t .  I t  is  n o te d  th a t m ic a  sc h is t 

is  fo u n d  a t th e  b o tto m  o f  m e ta m o rp h ic  fa c ie s  and  fo l lo w e d  up  b y  q u a r tz -s c h is t ,  and  q u a r tz ite  

to  th e  to p .

M ic a  s c h is t c o m p ris e s  o f  b io t ite ,  m u s c o v ite ,  q u a rtz , o r th o c la s e , and  p la g io c la s e  as 

e s s e n tia l m in e ra ls  and  c h lo r ite ,  s e r ic ite  and  h e m a tite  as acc essory  m in e ra ls .

L ig h t  g ra y  to  g ra y  f in e -g ra in e d  q u a r tz -s c h is t  c o m p r is  7 0 %  o f  q u a rtz , 1 5 %  o f  

m u s c o v ite  and  8 %  o f  fe ld s p a r as e s s e n tia l m in e ra ls .  A c c e s s o ry  m in e ra ls  a re  h e m a tite  and  

c h lo r id e .

L ig h t  g ra y  to  d a rk  g ra y  q u a r tz ite  c o m p ris e s  9 1 %  o f  q u a rtz , 5 %  o f  fe ld s p a r as 

e s se n tia l m in e ra ls  and  c h lo r ite ,  h e m a tite  and  s e r ic ite  as acc essory  m in e ra ls .

T h ic k n e s s  o f  th is  g ro u p  is  a b o u t 8 0 0  m e te rs  and  i t  is  th o u g h t to  re fe r  to  S i lu r ia n -  

D e v o n ia n  in  age based o n  its  l i th o lo g ic a l c o r re la t io n  and  s tra t ig ra p h y  (B o r ip a tk o s o l e t a l. ,  

1 9 8 9 ) .
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Q u a te r n a r y  u n c o n s o lid a te d  s e d im e n ts

T h e  Q u a te rn a ry  d e p o s its  are u n c o n s o lid a te d  te rrac e  d e p o s its  and  a l lu v iu m  f i l le d .  

T h e y  are  c o m p o se d  o f  la te r it ic  g ra v e l o f  h ig h  and  m id d le  te rra c e  la n d fo rm s . I n  th e  c e n tra l 

p a rt o f  th e  a rea , th e  a l lu v iu m  c o n s is ts  o f  u n c o n s o lid a te d  s e d im e n ts  and  fo rm e d  d o m in a n t ly  as 

lo w  te rra c e , f lo o d p la in  and  m e a n d e r -b e lt  d e p o s its . T h e  age o f  these  d e p o s its  is  th o u g h t to  

h a v e  fo rm e d  d u r in g  P le is to c e n e  to  R e c e n t (B o r ip a tk o s o l e t a / . ,  1 9 8 9 ) .

Ig n e o u s  ro c k s

In t r u s iv e  Ig n e o u s  ro c k s

T h e  in t ru s iv e  ro c k s  in  th e  a rea  o c c u r as la rg e  b a th o lith  and  has b een c la s s if ie d  as a 

p a rt o f  T a k  T r ia s s ic  G ra n ite  B a th o l i th  ( o r  E a s te rn  B e lt ,  see C h a ru s ir i ,  1 9 8 9 )  and  i t  is  

re c o g n ise d  in  th e  east o f  th e  a rea  b y  B o r ip a tk o s o l e t  a /. ( 1 9 8 9 ) .  T h e  g ra n ite  in  th is  a rea  can 

be c la s s if ie d  in to  4  g ro u p s  as h o rn b le n d e  g ra n ite , b io t ite  g ra n ite , q u a r tz - d io r i te  and 

g ra n o d io r ite ,  and  le u c o c ra tic  g ra n ite . T h e s e  ro c k s  are  g e n e ra lly  m e d iu m - to  c o a rs e -g ra in e d  

and  p o rp h y r it ic  g ra n ite s . T a k  B a th o l i th  o f  I - t y p e  g ra n ite  in  th e  E a s te rn  B e lt ,  w h ic h  is  

p re s u m a b ly  e m p la c e d  in  T r ia s s ic  (B o r ip a tk o s o l e t  a t. ,  1 9 8 9 ) .

E x t r u s iv e  Ig n e o u s  ro c k s

E x t r u s iv e  ig n e o u s  ro c k s  can be c h ro n o lo g ic a lly  d iv id e d  in to  2 g ro u p s  L o w e r  T r ia s s ic  

and  U p p e r T r ia s s ic  (B o r ip a tk o s o l e t a t . ,  1 9 8 9 ) .  T h e  L o w e r  T r ia s s ic  ro c k s  a re  fo u n d  in  th e  

n o rth e a s t o f  th e  s tu d y  a rea , and  c o n s is t o f  a n d e s itic  and  r h y o l i t ic  ro c k s . T h e y  c o m p ris e  

g re e n is h  g ra y  a n d e s itic  t u f f ,  g re e n  a n d e s ite , g reen  to  g re e n ish  g ra y  p o rp h y ry  an d e s ite  w ith  

a n d e s in e , h o rn b le n d e , p y ro x e n e , e p id o te , c h lo r ite  and  p y r ite  as e s s e n tia l m in e ra ls .  In  

a d d it io n , th is  ro c k  u n it  a ls o  in c lu d e s  p o rp h y ry  r h y o l i te  and  r h y o l i t ic  t u f f  w i th  l ig h t  p in k  to  

p u rp le  c o lo r  w ith  q u a rtz , p la g io c la s e  and  s a n id in e  as e s s e n tia l m in e ra ls  an d  e p id o te , p y r ite ,  

ir o n ,  and  g lass as acc esso ry  m in e ra ls .  T h e  age o f  th is  ro c k  is  re fe r re d  to  L o w e r  T r ia s s ic  

( B o r ip a tk o s o l e t  a l. ,  1 9 8 9 ) .  T h e  U p p e r T r ia s s ic  ro c k  c o n s is ts  o f  l ig h t  g re e n , f in e -g ra in e d  

an d e s ite  w i th  a n d e s in e , p la g io c la s e , p y ro x e n e , and  h o rn b le n d e  as e s s e n tia l m in e ra ls  and  

p y r ite  and  ir o n  o x id e s  as accessory  m in e ra ls .  F u r th e rm o re , g ra y  v e ry  f in e - g r a in e d  rh y o l i te  

w i th  q u a r tz , s a n id in e , and  p la g io c la s e  as e sse n tia l m in e ra ls  and  c h lo r ite ,  l im o n ite  and  e p id o te  

as accessory  m in e ra ls  a re  a lso  ob se rve d .
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H is to r ic a l  g eo lo g y  o f  th e  s tu d y  a re a

A c c o rd in g  to  B o r ip a tk o s o l e t a l ( 1 9 8 9 ) ,  h is to r ic a l g e o lo g y  o f  th e  a rea  can  g e n e ra lly  

be e x p la in e d . F i r s t ly ,  in  P re c a m  b r ia n  ( ? )  th e re  w a s  the  d e p o s it io n  o f  s e d im e n ts  in  th e  b as in  

as p a rt o f  S h a n - T h a i  c ra to n  (B u n o p a s , 1 9 8 1 ) ,  th e n  i t  w a s  u p li f te d  because o f  the  

a d ju s tm e n t o f  g lo b a l p la te  m o t io n .  A f te r  lo n g  t im e  c o m p a c tio n  and  d ia g e n e s is , th e  se d im e n ts  

b eca m e  d y n a m o th e rm a lly  m e ta m o rp h o s e d  w ith  th e  m e ta m o rp h ic  g rad e  up  to  g n e is s , w h ic h  is 

o b se rve d  in  th e  w e s t o f  th e  a rea  a t the  m o m e n t.  T h e re  is  n o  d e p o s it io n  d u r in g  C a m b r ia n  and  

O rd o v ic ia n . T h e  d e p o s it io n  w a s  ta k e n  p lace  in  S i lu r ia n - D e v o n ia n  o n  to  th e  p ass ive  

c o n t in e n ta l m a rg in  o f  S h a n  T h a i (C h a r u s ir i  e t a l. ,  1 9 9 7 )  caused  h u g e  d e p o s it io n  o f  

sa n d s tone  and  sh a le , th e n  th e y  w e re  onc e  a g a in  m e ta m o rp h o s e d  to  q u a r tz ite ,  q u a r tz -s c h is t ,  

m ic a -s c h is t ,  and  p h y l l i t e ,  as o b se rve d  in  th e  w e s t o f  th e  area . D u r in g  L o w e r  T r ia s s ic ,  ca lc  

a lk a li v o lc a n ic  e ru p t io n  d ue  to  th e  w e s tw a rd  s u b d u c tio n  o c c u rre d  and  s c a tte r ly  d is tr ib u te d  

a lo n g  th e  re g io n  f r o m  C h a n g w a t L a m p a n g  d o w n  t i l l  C h a n g w a t T a k .  T h e  v o lc a n ic s  are 

r h y o l i t ic  t u f f ,  r h y o l i te  p o rp h y ry ,  r h y o l i te ,  and e s ite  p o rp h y ry ,  a n d e s ite , and  a n d e s itic  t u f f .  In  

U p p e r T r ia s s ic ,  th e  in te ra c t io n  b e tw e e n  S h a n - T h a i and  In d o s in ia n  p la te s  w a s  re s p o n s ib le  fo r  

I - t y p e  g ra n ite  in t r u s io n  and  a lso  th e  e ru p t io n  o f  vo lc a n o e s . A f t e r  lo n g - t im e  m o t io n  o f  

p la te s , th e  e a r th ’ ร s u rfa c e  w a s  s tab le , m a k in g  th e  u n c o n fo rm ity  w ith  Q u a te rn a ry  se d im e n ts . 

P e rh a p s  th e  p h y s io g ra p h ic  fe a tu re  o f  th e  s tu d y  is  d o m in a te d  b y  s u rfa c e  p roce ss  d u r in g  la te  

P le is to c e n e  (B o r ip a tk o s o l e t a h ,  1 9 8 9 ) .

T  d *&^dO 6
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L e g e n d
River gravel, sand, silt, clay, and mud.
Terrace gravel, sand, silt, and clay.
DON CHAI GROUP
Quartzite, quartz-schist, m ica-schist, locally with 
marble and ca lc-silicate lens in m ica-schist. 
B iotite-hom blende granite, porphyritie granite. 
Pinkish ^granite, including quartz-vein (g tz). 
Andesite and rhyolite.

A ge

Quaternary

Devonian-Silurian

Precambrian 
Triass ic 
Lower Triassic

S y m b o ls
Stream
Road
Fault

\ _ Boundary 
^42 Strike and dip 

Foliation

F ig u re  3 .1  G e n e ra liz e d  g e o lo g ic a l m a p  o f  S a m  N g a o  and  B a n  T a k  a rea

( m o d if ie d  f r o m  P iy a s in ,  1 9 7 4  and  B o r ip a tk o s o l e t a l. ,  1 9 8 9 ) .
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