
C H A P T E R  I I  

R E G I O N A L  G E O L O G Y

2 .1  G e o l o g y  o f  t h e  K h o r a t  G r o u p

T h e  K h o r a t  G r o u p  is  k n o w n  a s  a  s e q u e n c e  o f  c o n t i n e n t a l  M e s o z o i c  s e d i m e n t a r y  
r o c k s  w h i c h  f o r m  t h e  b e d  r o c k s  o f  t h e  K d ro ra t  P l a t e a u .  T h e  K h o r a t  G r o u p  c o n s i s t s  
m a i n l y  o f  c o n t i n e n t a l  r e d  a n d  g r a y  s a n d s t o n e ,  s i l t s t o n e ,  a n d  s h a l e  w i t h  s o m e  p a r a l i c  
a n d  s a l t  d e p o s i t s ,  r a g i n g  i n  a g e  f r o m  u p p e r  T r i a s s i c  t o  C r e t a c e o u s .  T h e  t e r m  “ K h o r a t  
S e r i e s ”  w a s  p r o p o s e d  a n d  u s e d  b y  m a n y  a u t h o r s .  S u b s e q u e n t l y ,  W a r d  a n d  B u n n a g  
( 1 9 6 4 )  p r o p o s e d  t h e  t e r m  “ K h o r a t  G r o u p ”  i n s t e a d  o f  K h o r a t  S e r i e s .  T h e y  d i v i d e d  t h e  
K h o r a t  G r o u p  i n t o  s e v e n  f o r m a t i o n s .  S i n c e  t h e n  t h e  K h o r a t  G r o u p  h a s  b e e n  
r e c l a s s i f i e d  b y  s e v e r a l  g e o l o g i s t s ,  b u t  m o s t  o f  t h e i r  c l a s s i f i c a t i o n s  f o l l o w e d  t h e  w o r k  
o f  W a r d  a n d  B u n n a g  ( 1 9 6 4 ) ,  w h i l e  n e w  f o r m a t i o n s  w e r e  p r o p o s e d  o n l y  t h e  u p p e r  a n d  
l o w e r  p a r t s  o f  t h e  G r o u p .  T h e  K h o r a t  G r o u p  i s  f o r m a l l y  d i v i d e d  i n t o  9  f o r m a t i o n s  
( D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s ,  2 0 0 1 )  b a s e d  o n  l i t h o s t r a t i g r a p h i c  c y c l e  i n c l u d i n g  
t h e  H u a i  H i n  L a t ,  N a m  P h o n g ,  P h u  K r a d u n g ,  P h r a  W i h a n ,  S a o  K h u a ,  P h u  P h a n ,  K h o k  
K r u a t ,  M a h a  S a r a k h a m ,  a n d  P h u  T h o k  F o r m a t i o n s ,  i n  a s c e n d i n g  o r d e r .

T h e  d e t a i l s  o f  t h e  t y p e  s e c t i o n  a n d  p a l a e o - d e p o s i t i o n a l  e n v i r o n m e n t  i n t e r p r e t a t i o n  
f o l l o w  t h e  D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 1 9 9 2 ) .  T h e  a g e  o f  t h e  f o r m a t i o n  is  
o b t a i n e d  f r o m  t h e  p a l y n o l o g i c a l  d a t a  r e p o r t e d  b y  R a c e y  et al. ( 1 9 9 4 ) ,  p l a n t  f o s s i l  
a n d p o l l e n  b y  K o n n o  a n d  A s a m a  ( 1 9 7 3 ) ,  b i v a l v e s  b y  M e e s o o k  et ai. ( 1 9 9 4 ,  1 9 9 5 ) ,  a n d  
t h e  s u m m a r i z e d  a g e  b y  D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 2 0 0 1 ) .  T h e  d e s c r i p t i o n s  a r e  
a s  f o l l o w .

2 .1 .1  H u a i  H i n  L a t  F o r m a t i o n
T h e  t y p e  s e c t i o n  is  l o c a t e d  i n  H u a i  H i n  L a t ,  K m  1 0 8  o f  K h o n  K a e n  -  L o e i  

H i g h w a y .  T h i s  f o r m a t i o n  w a s  i n t e r p r e t e d  a s  d e p o s i t e d  in  f l u v i o - l a c u s t r i n e  
d e p o s i t i o n a l  e n v i r o n m e n t .  T h e  a g e  w a s  p r o p o s e d  t o  b e  C a m i a n  t o  R h a e t i a n  ( L a t e  
T r i a s s i c )  b y  D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 2 0 0 1 ) .

T h e  f o r m a t i o n  c o n s i s t s  o f  c o n g l o m e r a t e ,  l i m e s t o n e  c o n g l o m e r a t e ,  g r a y  t o  v e r y  
d a r k  s a n d s t o n e ;  s i l t s t o n e ;  s h a l e  a n d  m a r l  c o n t a i n i n g  p l a n t  f o s s i l s ,  Neocalamites s p . ,  
Clathropteris s p .  T h e  t h i c k n e s s  i s  1 4 0  m  a t  t h e  t y p e  s e c t i o n .

2 .1 .2  N a m  P h o n g  F o r m a t i o n
T h e  t y p e  s e c t i o n  i s  l o c a t e d  i n  N a m  P h o n g ,  A m p h o e  P h u  K r a d u n g ,  C h a n g w a t  

L o e i .  T h i s  f o r m a t i o n  w a s  i n t e r p r e t e d  a s  d e p o s i t e d  i n  f l u v i o - l a c u s t r i n e  d e p o s i t i o n a l  
e n v i r o n m e n t .  T h e  a g e  w a s  p r o p o s e d  t o  b e  R h a e t i a n  ( L a t e  T r i a s s i c )  b y  D e p a r t m e n t  o f  
M i n e r a l  R e s o u r c e s  ( 2 0 0 1  ).

T h e  f o r m a t i o n  c o n s i s t s  o f  a l t e r n a t i n g  t h i c k - b e d d e d  s i l t s t o n e  a n d  r e s i s t a n t  
s a n d s t o n e  a n d  c o n g l o m e r a t e .  T h e  t h i c k n e s s  i s  1 ,4 6 5  m  a t  t h e  t y p e  s e c t i o n .

2 .1 .3  P h u  K r a d u n g  F o r m a t i o n
T h e  t y p e  s e c t i o n  i s  l o c a t e d  in  P h u  K r a d u n g ,  A m p h o e  P h u  K r a d u n g ,  C h a n g w a t  

L o e i .  T h i s  f o r m a t i o n  w a s  i n t e r p r e t e d  a s  d e p o s i t e d  in  f l u v i o - l a c u s t r i n e  e n v i r o n m e n t .  
T h e  a g e  w a s  p r o p o s e d  t o  b e  B e r r i a s i a n  t o  B a r r e m i a n  ( E a r l y  C r e t a c e o u s )  b y  R a c e y  e t  
a l .  ( 1 9 9 4 )  a n d  M i d d l e  t o  L a t e  J u r a s s i c  b y  D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 2 0 0 1 ) .

T h e  f o r m a t i o n  c o n s i s t s  o f  s o f t  s i l t s t o n e  a n d  n o n - r e s i s t a n t  s a n d s t o n e  w i t h  
g r e e n i s h  g r a y  c a l c a r e o u s  c o n g l o m e r a t e .  B o n e  f r a g m e n t s  a n d  t e e t h  w e r e  c o l l e c t e d .  T h e  
t h i c k n e s s  IS 1 ,0 0 1  m  a t  t h e  t y p e  s e c t i o n .
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2 .1 .4  P h r a  W i h a n  F o r m a t i o n
T h e ' t y p e  s e c t i o n  is  l o c a t e d  i n  t h e  s o u t h e r n  s l o p e  o f  K h a o  P h r a  W i h a n .  T h i s  

f o r m a t i o n  w a s  i n t e r p r e t e d  a s  d e p o s i t e d  i n  f i u v i o - l a c u s t r i n e  e n v i r o n m e n t .  T h e  a g e  w a s  
p r o p o s e d  t o  b e  B e r r i a s i a n  t o  B a r r e m i a n  ( E a r l y  C r e t a c e o u s )  b y  R a c e y  et al. ( 1 9 9 4 )  a n d  
M i d d l e  J u r a s s i c  t o  E a r l y  C r e t a c e o u s  b y  D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 2 0 0 1 ) .

T h e  F o r m a t i o n  c o n s i s t s  o f  w h i t e  q u a r t z  s a n d s t o n e  a n d  t h i n  l a m i n a t i o n s  o f  r e d  
s i l t s t o n e .  T h e  t h i c k n e s s  i s  5 6 - 1 3 6  m .

2 .1 .5  S a o  K h u a  F o r m a t i o n
T h e  t y p e  s e c t i o n  is  l o c a t e d  a t  K m  3 5 .2 - 4 1 .5  o f  U d o n  T h a n i  -  N o n g  B u a  

L a m p h u  R o a d ,  w h i c h  t h i s  f o r m a t i o n  w a s  i n t e r p r e t e d  a s  c o n t i n e n t a l  d e p o s i t .  T h e  a g e  
w a s  p r o p o s e d  t o  b e  B a r r e m i a n  t o  A p t i a n  ( L a t e  E a r l y  C r e t a c e o u s  t o  E a r l y  M i d d l e  
C r e t a c e o u s )  b y  R a c e y  et al. (  1 9 9 4 )  a n d  E a r l y  C r e t a c e o u s  b y  D e p a r t m e n t  o f  M i n e r a l  
R e s o u r c e s  ( 2 0 0 1 ) .

T h e  f o r m a t i o n  c o n s i s t s  o f  n o n - r e s i s t a n t  s i l t s t o n e  a n d  c o n g l o m e r a t i c  s a n d s t o n e .  
T h e  t h i c k n e s s  i s  4 0 4 - 7 2 0  m .

2 .1 .6  P h u  P h a n  F o r m a t i o n
T h e  t y p e  s e c t i o n  i s  l o c a t e d  i n  P h u  P h a  P h u n g  i n  P h u  P h a n  R a n g e ,  w h i c h  t h i s  

f o r m a t i o n  w a s  i n t e r p r e t e d  a s  f l u v i a t i l e  d e p o s i t i o n a l  e n v i r o n m e n t .  T h e  a g e  w a s  
p r o p o s e d  t o  b e  B a r r e m i a n  t o  A p t i a n  ( L a t e  E a r l y  C e r t a c e o u s  t o  E a r l y  M i d d l e  
C r e t a c e o u s )  b y  R a c e y  et al. ( 1 9 9 4 )  a n d  E a r l y  C r e t a c e o u s  b y  D e p a r t m e n t  o f  M i n e r a l  
R e s o u r c e s  ( 2 0 0 1 ) .

T h e  f o r m a t i o n  is  c o m p o s e d  o f  t h i c k - b e d d e d  a n d  c r o s s - b e d d e d  c o n g l o m e r a t i c  
s a n d s t o n e  a n d  c o n g l o m e r a t e .  T h e  t h i c k n e s s  i s  1 8 3  m .

2 . 1 .7  K h o k  K r u a t  F o r m a t i o n
T h e  t y p e  s e c t i o n  i s  l o c a t e d  a t  K m .  2 0 7  a n d  K m .  2 0 9  o f  F r i e n d s h i p  H i g h w a y .  

T h i s  f o r m a t i o n  w a s  i n t e r p r e t e d  a s  f l u v i a t i l e  d e p o s i t i o n a l  e n v i r o n m e n t .  T h e  a g e  w a s  
p r o p o s e d  a s  A p t i a n  t o  A l b i a n  ( M i d d l e  C r e t a c e o u s )  b y  R a c e y  et al. ( 1 9 9 4 )  a n d  
D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 2 0 0 1 ) .

T h e  f o r m a t i o n  c o n s i s t s  o f  s o f t  s i l t s t o n e  a n d  m o d e r a t e l y  r e s i s t a n t  s a n d s t o n e  a n d  
c a l i c h e - s i l t s t o n e  p e b b l e  o f  c a l c a r e o u s  c o n g l o m e r a t e .  T h e  t h i c k n e s s  i s  7 0 9  m .

2 .1 .8  M a h a  S a r a k h a m  F o r m a t i o n
T h e  t y p e  s e c t i o n  i s  l o c a t e d  a t  A m p h o e  B o r a b u ,  C h a n g w a t  M a h a s a r a k h a m .
T h e  f o r m a t i o n  c o m p r i s e s  s a l t - b e a r i n g  c l a y s t o n e ,  m u d s t o n e ,  s i l t s t o n e  a n d  

s a n d s t o n e .  T h e  t h i c k n e s s  is  1 ,0 0 0  m . t h e  a g e  w a s  p r o p o s e d  a s  C e n o m a n i a n  ( L a t e  
C r e t a c e o u s )  b y  D e p a r t m e n t  o f  M i n e r a l  R e s o u r c e s  ( 2 0 0 1 ) .

2 . 1 . 9  P h u  T h o k  F o r m a t i o n
T h e  t y p e  l o c a t i o n  i s  l o c a t e d  a t  P h u  T h o k ,  A m p h o e  B u n g  K a n ,  C h a n g w a t  N o n g  

K h a i .  T h i s  f o r m a t i o n  w a s  i n t e r p r e t e d  a s  d e p o s i t e d  b y  w i n d  w i t h  m i n o r  f l u v i a l .  T h e  
a g e  w a s  p r o p o s e d  a s  C r e t a c e o u s  t o  E a r l y  T e r t i a r y .

T h e  f o r m a t i o n  c o n s i s t s  o f  s a n d s t o n e ,  b r i c k  r e d ,  f i n e -  t o  m e d i u m - g r a i n e d ,  
t h i c k - b e d d e d  t o  m a s s i v e ,  v e r y  l a r g e  s c a l e  c r o s s - b e d d i n g  a n d  s m a l l  s c a l e  w a v y  b e d .  
T h e  t h i c k n e s s  is  1 0 0  m .

2 .2  G e o m o r p h o l o g y  a n d  G e o l o g y  o f  t h e  s t u d y  a r e a

2 .2 .1  G e o m o r p h o l o g y
T h e  t o p o g r a p h y  o f  t h e  s t u d y  a r e a  c a n  b e  b r o a d l y  d i v i d e d  i n t o  t w o  m a i n  

f e a t u r e s ,  i .e .  h i g h l a n d  a n d  l o w l a n d  a r e a s  ( F i g u r e  2 .1 ) .  T h e  h i g h l a n d  a r e a  c o n s i s t s  o f  
t h e  m o u n t a i n  r a n g e s  a n d  v a l l e y .  T h e  m o u n t a i n  r a n g e  IS t h e  b a s i n - s h a p e d  m o u n t a i n
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c o n s i s t i n g  o f  2  c o n c e n t r i c  r a n g e s ,  t h e  h i g h e r  o u t e r  r a n g e  a n d  t h e  l o w e r  i n n e r  r a n g e .  
B o t h  m o u n t a i n  r a n g e s  a r e  c u e s t a  w i t h  g e n t l e  s l o p e  t o w a r d s  t h e  l o w - l y i n g  a r e a  i n  t i l e  
c e n t e r  a n d  s t e e p  s l o p e  o n  o u t s i d e .  T h e  v a l l e y  is  s i t u a t e d  b e t w e e n  o u t e r  r a n g e  a n d  i n n e r  
r a n g e .  T h e  l o w l a n d  a r e a  c o n s i s t s  o f  u n d u l a t i o n  a n d  f l o o d p l a i n  o c c u p y i n g  t h e  c e n t r a l  
a r e a  o f  t h e  r a n g e s .

T h e  m a i n  s t r e a m s  a r e  H u a i  B o n g  f l o w i n g  f r o m  s o u t h w e s t  t o  n o r t h e a s t ,  a n d  H u a i  
Y a n g  H a e n g  f l o w i n g  f r o m  n o r t h  t o  s o u t h .  B o t h  o f  t h e m  c o m b i n e  a r e  c o m b i n e d  i n  t h e  
c e n t e r  o f  t h e  l o w l a n d  a r e a  a n d  f l o w  e a s t w a r d l y  t h r o u g h  t h e  m o u n t a i n  g a te .

2 .2 .2  G e o l o g y  a n d  s t r a t i g r a p h y
T h e  P h u  W i a n g  a r e a  i s  c o m p o s e d  o f  t h e  s e d i m e n t a r y  r o c k s  a n d  u n c o n s o l i d a t e d  

s e d i m e n t s .  T h e  s e d i m e n t a r y  r o c k s ,  d e p o s i t e d  s i n c e  B e r r i a s i a n  t h r o u g h  A p t a i n ,  a r e  
d i s t r i b u t e d  i n  t h e  h i g h l a n d  a r e a  a n d  e x p o s e d  in  s o m e  u n d u l a t i o n s  o f  t h e  l o w l a n d  a r e a ,  
w h e r e a s  t h e  u n c o n s o l i d a t e d  s e d i m e n t s  a r e  d i s t r i b u t e d  i n  t h e  l o w l a n d  a r e a  a n d  v a l l e y .  
T h e  g e o l o g i c  m a p  s c a l e  1 :2 5 0 ,0 0 0  s h e e t  C h a n g w a t  K h o n  K a e n  h a d  b e e n  d o n e  b y  
C h o n g l a k m a n i  et al., 1 9 8 5 ,  i n  w h i c h  P h u  W i a n g  m o u n t a i n  r a n g e  i s  l o c a t e d  i n  t h e  
n o r t h w e s t e r n  p a r t  o f  t h i s  m a p  ( F i g u r e  2 .2 ) .  T h e  s e d i m e n t a r y  r o c k s  o f  P h u  W i a n g  
m o u n t a i n  r a n g e  f o r m e d  t h e  g e o s y c l i n a l  s t r u c t u r e  a s  t h e  b a s i n - s h a p e d  m o u n t a i n  
c o n s i s t i n g  o f  t h e  P h u  K r a d u n g ,  P h r a  W i h a n ,  S a o  K h u a ,  P h u  P h a n ,  a n d  K h o k  K r u a t  
F o r m a t i o n s ,  r e s p e c t i v e l y  in  a s c e n d i n g  o r d e r .  T h e  u n c o n s o l i d a t e d  s e d i m e n t s  a r e  
Q u a t e r n a r y  in  a g e .
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F i g u r e  2 .1  G e o m o r p h o l o g i c a l  m a p  o f  P h u  W i a n g  I n n e r  M o u n t a i n  R a n g e

H i g h l a n d  A r e a L o w l a n d  A r e a

STREAM 1 ,0 0 0  m

INNER MOUNTAIN RANOE. POND AND LAKE

VAl.I.EY เฯ AIN I

NAITRAI II VII

SLOPE

IIIUIII-ANO

r _ i I น Ml l> ARE A IN DRY I t >KI ST
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SEDIMF.NTARY ROCKS
J ** j Alluvial deposits: Gravel. Mild. silt, and clay
i  ̂ Sandsionc, silisiono, shale, and limc-nodulc K1IOK KRUAT 

■  Sandludc. while, jrale-onmge. coinmi»ly pebbly PHU PHAN

Upper CRIiTACI»»» 

Lower-Middle
igneous rock ol up lo s cm. in diamelcr. CIUVS- bedded.. with shale and conglomerate mterbedde■ ■ 1 Sandstone, rcddiali-brown. micaceous; siltslooc. SAO KHUA ■' ■  graytsh-hrown aixl reddish-brown; ahulr, purplish- Middle Upper JURASSIC

'ไ SandMunc, while and pink, orthnquartxiiicjiebblc PHRAWIHAN1 __1 layering on Ihe upper bed, masive. cross-bedded.with some reddish-brown and gray shale and
Lower-MiddleJURASSIC

■  Shale, bmwn, rvddish-bniwn. and purplish-red, PHU KRADliNG n I  micaceous; sihsuine and sandsione. biiiwn an<l gray, micaceous, small Kale cross-bedded; and some lime-nodule conglomerate
Lower JURASSIC

Sandsionc, reddish- brown and brow'll. cross-bedded; N AM PHON< i■  conglomenue. with pebbles of ULuine. Ijuaruile. cberi.■  ignoMB rock, red tillalonc and led sandsionc of Up lo ill cm. in diameter, shale and sittstonc
! Upper TRIASSIC:

SYM BOLS
'a*4 Altitude 111 meters
® Oiangwat (Province)

Amphoc (Distric)

River
lake, pond 
Dam and reservoir 
Road 
Road Rail 
Contact

Fault
Syncline with plunge

ร 10 15 20r~  1~ —B B 1 1 Kilometers 1 Anticline with plunge

— Ovtmirn
20° Strike atul dip of bed 
 ̂ Fossil locality

A . . BLine of section
Mineral Resources
Gas
Iron
Potash
Uranium. Copper

F i g u r e  2 .2  G e o l o g i c a l  m a p  o f  t h e  P h u  W i a n g  a r e a  ( m o d i f i e d  a f t e r  G e o l o g i c a l  m a p  o f  
T h a i l a n d  s h e e t  C h a n g w a t  K h o n  K a e n ,  N E  4 8 - 1 3 ,  C h o n g l a k m a n i  et ai, 1 9 8 5 )
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W o n g p r a y o o n  ( 2 0 0 1 )  m a d e  t h e  g e o l o g i c a l  m a p  s c a l e  1 :5 0 ,0 0 0  s h e e t  A m p h o e  
P h u  W i a n g  ( F i g u r e  2 .3 ) ,  w h i c h  t h e  d e s c r i p t i o n s  o f  t h e  f o l l o w i n g  f o r m a t i o n  a r e  s h o w n  
b e l o w  in  a s c e n d i n g  o r d e r .

2 .2 .2 .1  P h u  K r a d u n g  F o r m a t i o n
T h e  P h u  K r a d u n g  F o r m a t i o n  in  t h e  s t u d y  a r e a  c o n s i s t s  o f  s a n d s t o n e ,  b r o w n  

t o  m a r o o n ,  f i n e -  t o  m e d i u m - g r a i n e d ,  p o o r l y  s o r t e d ,  i n t e r b e d d e d  w i t h  g r a y i s h  w h i t e ,  
f e l s p a t i c ,  m e d i u m - g r a i n e d  s a n d s t o n e ;  s i l t s t o n e  a n d  c l a y s t o n e ,  r e d d i s h  b r o w n ,  
m i c a c e o u s ,  c a l c r e t e  h o r i z o n s  a r e  p r e s e n t .  T h e  f o r m a t i o n  e x p o s e s  a l o n g  t h e  f o o t  o f  t h e  
o u t e r  s i d e  o f  o u t e r  P h u  W i a n g  m o u n t a i n  r a n g e .

2 .2 . 2 .2  P h r a  W i h a n  F o r m a t i o n
T h e  P h r a  W i h a n  F o r m a t i o n  in  t h e  ร ณ d y  a r e a  o v e r l i e s  t h e  P h u  K r a d u n g  

F o r m a t i o n ,  i t  c o n s i s t s  o f  s a n d s t o n e ,  g r a y i s h  w h i t e ,  q u a r t z i t i c ,  f i n e -  t o  c o a r s e - g r a i n e d ,  
m o d e r a t e l y  s o r t e d ,  s u b r o u n d e d  w i t h  p e b b l e s  o f  q u a r t z ,  g r a y  a n d  b l a c k  c h e r t s ,  (ณ ั๊a r t z i t e ,  
c r o s s - b e d d e d ;  s i l t s t o n e  a n d  c l a y s t o n e ,  g r a y  t o  d a r k  g r a y ,  t h i n  b e d d e d ,  a r e  i n t e r c a l a t e d  
l o c a l ly .  T h e  f o r m a t i o n  e x p o s e s  a s  a n  o u t e r  r a n g e  o f  P h u  W i a n g  m o u n t a i n .

2 .2 . 2 .3  S a o  K h u a  F o r m a t i o n
T h e  S a o  K h u a  F o r m a t i o n  in  t h e  s t u d y  a r e a  o v e r l i e s  t h e  P h r a  W i h a n  

F o r m a t i o n .  S a n d s t o n e  b r o w n ,  r e d d i s h - b r o w n ,  f i n e -  t o  m e d i u m - g r a i n e d ,  p o o r  s o r t e d ;  
s i l t s t o n e ,  a n d  c l a y s t o n e ,  r e d d i s h  b r o w n ,  m i c a c e o u s ;  a n d  c a l c r e t e  h o r i z o n s  a r e  p r e s e n t .  
T h e  f o r m a t i o n  e x p o s e s  a s  a n  in n e r  r a n g e  o f  P h u  W i a n g  m o u n t a i n  w i t h  h a s  y i e l d e d  
a b u n d a n c e  o f  v e r t e b r a t e  a n d  b i v a l v e s .

2 . 2 . 2 .4  P h u  P h a n  F o r m a t i o n
T h e  P h u  P h a n  F o r m a t i o n  in  t h e  s t u d y  a r e a  c o n s i s t s  o f  s a n d s t o n e ,  g r a y i s h  

w h i t e ,  c o n g l o m e r a t i c ,  m e d i u m -  t o  c o a r s e - g r a i n e d ,  p o o r - s o r t e d ,  s u b a n g u l a r  t o  
s u b r o u n d  w i t h  p e b b l e s  o f  q u a r t z ,  r e d ,  g r a y ,  b l a c k ,  b r o w n  a n d  g r e e n  c h e r t s ,  v o l c a n i c  
r o c k  f r a g m e n t s  a n d  q u a r t z i t e ,  c r o s s - b e d d e d ;  s i l t s t o n e  a n d  c l a y s t o n e ,  g r a y  to  d a r k  g r a y ,  
t h i n - b e d d e d ,  a n d  c o n g l o m e r a t e  a r e  i n t e r c a l a t e d  lo c a l ly .  T h e  f o r m a t i o n  is  e x p o s e d  a s  
t h e  s m a l l  h i l l s  in  t h e  i n n e r  s i d e  o f  t h e  i n n e r  r a n g e  a n d  s o m e  l o c a l i t i e s  a r e  e x p o s e d  a s  a  
s m a l l  h i l l o c k .

2 . 2 . 2 .5  K h o k  K r u a t  F o r m a t i o n
T h e  K h o k  K r u a t  F o r m a t i o n  in  t h e  ร ณ d y  a r e a  is  c o m p o s e d  o f  s a n d s t o n e ,  

b r o w n ,  r e d d i s h  b r o w n ,  f i n e -  t o  m e d i u m - g r a i n e d ,  p o o r l y  s o r t e d ;  s i l t s t o n e  a n d  c l a y s t o n e ,  
r e d d i s h  b r o w n  m i c a c e o u s ;  c a l c r e t e  h o r i z o n s  a r e  p r e s e n t .  T h e  o u t c r o p  e x p o s e s  in  t h e  
o u t e r  r i m  o f  t h e  c e n t r a l  l o w l a n d .

2 . 2 . 2 .6  T h e  Q u a t e r n a r y  D e p o s i t s
T h e  u p p e r m o s t  l i t h o s t r a t i g r a p h i c  u n i t  o f  t h e  P h u  W i a n g  a r e a  is  c l a s t i c  

s e d i m e n t s  c o n s i s t i n g  o f  u n d u l a t e d  p l a i n  a n d  f l o o d p l a i n  a r e a s .
a )  U n d u l a t e d  p l a i n
T h e  u n d u l a t e d  p l a i n  i s  m a i n l y  a s s o c i a t i o n  o f  u n c o n s o l i d a t e d  g r a v e l ,  c o a r s e  

t o  f i n e  s a n d ,  a n d  s i l t .  T h e s e  u n d u l a t e d  p l a i n s  c o v e r  t h e  o u t e r  p a r t  o f  t h e  c e n t r a l  a r e a ,  
w h i c h  t h e i r  o u t e r  s i d e s  c o n n e c t  w i t h  f o o t h i l l  o f  t h e  i n n e r  r a n g e s .  T h e  t h i c k n e s s  o f  t h e  
t e r r a c e  d e p o s i t s  is  u n k n o w n ,  t h e  a g e  is  a s s u m e d  a s  P l e i s t o c e n e .

b )  A l l u v i a l  d e p o s i t s
T h e  a l l u v i a l  d e p o s i t s  a r e  u n c o n s o l i d a t e d  s a n d ,  s i l t ,  a n d  c l a y  u n d e r l y i n g  t h e  

r e c e n t  f l o o d p l a i n  o f  P h u  W i a n g  b a s i n  in  t h e  c e n t r a l  p a r t  o f  t h e  c o n c e n t r i c  m o u n t a i n  
r a n g e s .  T h e  a g e  o f  t h e s e  d e p o s i t s  is  a s s u m e d  a s  H o l o c e n e .
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□
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Gravel, sand, silt and clay
Sandstone, siltstone, claystone, reddish-brown 
with calcretes
Sandstone, conglomeratic, greyish-white, medium-to coarse 
-grained, rare siltstone and claystone with cross-bedding 
Sandstone, siltstone, claystone, reddish-brown, abundant 
silcretes and calcretes with vertebrates and bivalves
Sandstone, quaitzitic, greyish-white, medium-grained, 
subordinate siltstone and claystone 
Sandstone, siltstone, claystone, maroon, 
with calcretes
Sandstone, siltstone, claystone and occasional conglomerate 
dark reddish brown, slightly carbonate nodules
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SYMBOLS

Bar Mong Pon
Ban Nong Khlan Chang -aoo

FORMATION AGE
QUATERNARY

Khok Kruat LOWER
CRETACEOUS

Phu Phan LOWER
CRETACEOUS

Sao Khua LOWER
CRETACEOUS
JURASSIC-Phxa Wihan CRETACEOUS

Phu K rad ting M-U
JURASSIC

Nam Phong UPPER
TRIASSIC

Contour Lines --- —
288 ♦
Strike/Dip —

Geological boundary

Anticline ---1--- Syncline

Fault / Fracture • Land Mark
★  Fossil Locality
o Phu Wiang molluscan locality 5 (PW-M-5)

OSF i g u r e  2 .3  G e o l o g i c a l  m a p  o f  t h e  P h u  W i a n g  a r e a  ( m o d i f i e d  a f t e r  G e o l o g i c a l  m a p  o f  T h a i l a n d  s h e e t  A m p h o e  P h u  W i a n g ,  5 4 4 2  I I  
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