
CHAPTER VI

D IS C U S S IO N  A N D  C O N C L U S IO N

T h e  p urp oses  o f  th is  s tu d y  are  a im e d  at to  m ap  a n y  o f  g é o m o rp h o lo g ie  u n its  a l l  o v e r 

the  s tu d y  a rea , to  id e n t i fy  a n y  k in d s  and  c h a rac te rs  o f  s e d im e n ts  and  to  lo o k  a t the  

re la t io n s h ip  a m o n g  the  s e d im e n ts , th e ir  p rocesses and  th e ir  d e p o s it io n a l e n v iro n m e n t.  In  

C h a p te r  I V ,  the  d e s c r ip tio n s  o f  la n d fo rm s  as its  fo rm s  and th e  d e p o s its  h a ve  been m e n tio n e d , 

w h e re a s  th e  s e d im e n ta ry  p e tro g ra p h y  o f  each p a r t ic u la r  la n d fo rm  w as  d esc rib e d  in  the  

p re v io u s  c h a p te r. T h is  c h a p te r w i l l  p ro v id e  an o u t l in e  o f  la rg e -s c a le  b a s in  d e v e lo p m e n t. In  

a d d it io n , th e  b e n e f it  o f  th is  s tu d y  is a lso  re c o m m e n d  fo r  fu r th e r  la n d  use.

E v o lu t io n  o f  th e  B a s in

T h e  S a m  N g a o  and  B a n  T a k  a rea  is s itu a te d  in  the  n o r th e rn  b a s in  o f  th e  C e n tra l 

P la in  (T a k a y a ,  1 9 6 8 ) .  I t  is  b oun d e d  by w e s te rn  and eas te rn  m o u n ta in  ranges in  the  n o r th  o f  

C h a n g w a t T a k .  G e o lo g ic a lly ,  a c c o rd in g  to  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 ) ,  

P re c a m b ria n  ( ? )  g ne iss  re p re s e n t the  o ld e s t ro c k  u n it  in  th e  area . S i lu r ia n - D e v o n ia n  ro c ks , 

w h ic h  m a in ly  c o n s is t o f  q u a r tz ite  and sc h is t, are re p o rte d ly  exp osed  in  th e  w e s t. In t ru s iv e  

ig n e o u s  ro c k s  k n o w n  as T a k  T r ia s s ic  B a th o l i th  c rop s o u t in  the  east. V o lc a n ic  ig n e o u s  ro c ks  

o c c u r in  th e  n o r th  o f  T r ia s s ic  g ra n ite . T h e y  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 . A l l  the  

ro c ks  p re se n t a ro u n d  the  m a rg in s  o f  the  b as in  are th o u g h t to  be m a in  sou rc es  o f  th e  C e n o z o ic  

d e p os its . T h e  Q u a te rn a ry  d e p o s its  are the  yo u n g e s t and can g e n e ra lly  be d iv id e d  in to  

u n c o n s o lid a te d  te rra c e  d e p o s its  and  a l lu v ia l  f i l le d .

L a n d fo rm s  in  th e  s tu d y  a rea h a ve  in i t ia l l y  caused by the  d if fe re n c e  o f  d e p o s it io n , 

n a tu ra l w e a th e r in g , e ro s io n  and  m a s s -m o v e m e n t p rocesses s ince  T e r t ia r y .  T h e  o c c u rre n c e  o f  

la te r ite  in  th e  h ig h  te rra c e  and  m id d le  te rra c e  c o u ld  be ab le  to  e s tim a te  th e  age o f  the  

d e p o s its  based u p o n  the  degree o f  c o m p a c tio n  c o m p a r in g  w ith  the  sam e aspect o f  n e ig h b o r  

areas o f  the  c o u n try .  F o r  e x a m p le , the  re la t iv e  age o f  h ig h  te rra c e  has been e s tim a te d  to  h a ve  

fo rm e d  d u r in g  L a te  T e r t ia r y  to  E a r ly  P le is to c e n e  by c o m p a r is o n  w ith  som e  o f  te rrace  

e v id e n c e s  in  the  C e n tra l P la in .

T h e  v a r ie ty  o f  la n d fo rm s  p rese n ted  in  the  s tu d y  a rea  can be g ro u p e d  m a in ly  in to  3 

c a te g o rie s . F i r s t ly ,  u n its  o f  d e n u d a tio n a l o r ig in  c o n s is t o f  m o u n ta in  and h i l l  areas o f
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P re c a m b ria n  ( ? )  g n e is s , S i lu r ia n - D e v o n ia n  q u a r tz ite  and  s c h is t, T r ia s s ic  g ra n ite  and 

T r ia s s ic  v o lc a n ic  ro c k s . S e c o n d ly , u n it  o f  c o l lu v ia l o r ig in  re p re se n te d  m o s t ly  c o l lu v ia l 

d e p o s it. A n d  th ir d ly ,  u n its  o f  f lu v ia l  o r ig in  a re  T e r t ia r y  la n d fo rm  u n it ,  te rra c e s , f lo o d p la in ,  

n a tu ra l le ve e , p o in t  b a r and  sand bar.

T h e  id e a  re g a rd in g  the  fo rm a t io n  o f  te rraces are  v a r ie s  and  s t i l l  op en  to  d isc u ss io n . 

T e c to n ic  o r  c l im a t ic  chang e  are  the  p r in c ip le  fa c to rs  u s u a lly  reg ard ed  as b e in g  re sp o n s ib le  

f o r  a lte rn a t in g  ep iso d es  o f  d e p o s it io n  and d o w n , c u tt in g  ( T h ir a m o n g k o l,  1 9 7 5 ) .  M o s t  

te c to n ic  sub s id e nce  b e in g  a ffe c te d  areas ha ve  caused the  d e p o s it io n  o f  up  to  se ve ra l hun d red  

m e te rs  th ic k  o f  c o m p le x  se d im e n ts  ( K u k a l ,  1 9 7 1 ) .  T h ir a m o n g k o l ( 1 9 8 3 )  a lso  suggested 

the  te n a c e s  fo u n d  a t v a r io u s  le v e ls  re fle c te d  the  e ffe c t o f  b o th  fo rm e r  c l im a t ic  changes and 

te c to n is m . In  th is  re g a rd , te c to n ic  m o v e m e n ts  and  ra p id  d e n u d a tio n  seem  to  h a v e  in f lu e n c e d  

the  m o d e  o f  g é o m o rp h o lo g ie  e v o lu t io n .  S in c e  ra p id  e ro s io n  o f  th e  w e a k  ro c k s  u n d e r the  

p re v a ilin g  h u m id  c o n d it io n s  has led  to  the  v a r ia t io n s  o f  lo c a l base le v e l,  te rrac es  are the  

a m p le  c lu e  to  in d ic a te  th a t th e  p re se n t to p o g ra p h ic  r e l ie f  p ro b a b ly  o r ig in a te d  as a re s u lt  o f  

te c to n is m  d u r in g  T e r t ia r y  and  P le is to c e n e .

L a n d fo rm s  in  th e  s tu d y  area  are  a t fo u r  d if fe re n t  le v e ls , in c lu d in g  the  h ig h e s t le v e l o f  

T e r t ia r y  la n d fo rm  u n it ,  h ig h  te rra c e , m id d le  te rra c e , and lo w  te rra c e . T h e y  can be 

d is t in g u is h e d  b y  th e ir  a lt itu d e . A s  m e n tio n  a b o ve , these te rrac es  are p ro b a b ly  in f lu e n c e d  by 

th e ir  s tru c tu re  c o n tro lle d  u n d e rn e a th . T h e  n o r th - s o u th  fa u l t  across in  the  w e s t o f  the  b a s in  

can be trace d  as o n e  o f  su rfa c e  e v id e nces  o f  s m a ll te c to n ic  a d ju s tm e n t.

T h e  g lo b a l P le is to c e n e  c lim a t ic  changes seem ed  to  in f lu e n c e  g é o m o rp h o lo g ie  

e v o lu t io n  o f  th e  area . O u tc ro p s  o f  T e r t ia r y  la n d fo rm  u n it  a t B a n  M a e  B o n  s h o w s  sharp  

c o n ta c t o f  y o u n g e r  s e d im e n ts  o v e r ly  the  o ld e r p e b b ly  sand s tone  and  c o n g lo m e ra te . I t  is 

b e lie v e d  th a t th e  d e p o s it io n  o f  o ld e r  se d im e n ts  and  the  fo rm a t io n  o f  p e b b ly  sand s tone  and 

c o n g lo m e ra te  o c c u rre d  d u r in g  a h u m id  tro p ic a l in te rg la c ia l.  T h e  y o u n g e r  s e d im e n t o n  the  top  

w as d e p o s ite d  u n d e r s u b -a e r ia l e ro s io n  w h ic h  w as m o s t p ro n o u n c e d  the  a lte rn a te  p e rio d  o f  

d r ie r  and  c o o le r  c lim a t ic  f lu c tu a t io n s . Y o u n g e r  s e d im e n t d e p o s ite d  by  a re s u lt  o f  subs idence 

is p ro b a b ly  a c c o m p a n ie d  c o v e r in g  th e  o ld e r  p e b b ly  sand s tone  and  c o n g lo m e ra te  bed b ene a th . 

S im i la r ly ,  th e re  is  a sha rp  l i th o lo g ic a l d is c o n t in u ity  b e tw e e n  the y o u n g e r  s e d im e n ts  in  the  

u p p e r p a rt and  th e  la te r it ic  g ra v e l beds in  the  lo w e r  p a rt o f  h ig h  te rra c e . T h is  is p ro b a b ly  due 

to  the  lo w e r  d e p o s it a c c u m u la te d  d u r in g  the  p o s tg la c ia l, f o l lo w  by the  e ro s io n  d u r in g  d ry e r  

p e r io d , and  th e  p h e n o m e n a  in  te m  c o n tin u e d  as ab ove . T h e re fo re ,  i t  can be c o n c lu d e d  th a t
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the  g e o m o rp h o lo g ic a l e v o lu t io n  o f  the  area IS in f lu e n c e d  b y  T e r t ia r y  and Q u a te rn a ry  

te c to n is m  in  a s s o c ia tio n  w ith  P le is to c e n e  c lim a t ic  changes.

T h e  a s s u m p tio n  c o n c e rn in g  th e  e v o lu t io n  o f  th is  b a s in  re la te d  to  its  

g e o m o rp h o lo g ic a l la n d fo rm s  and s e d im e n ta ry  d ep os its  are  d esc rib e  as fo l lo w  and is 
c o n c lu d e d  in  T a b le  6 .1 .

Phase I :  L a n d fo rm s  h a ve  been d e ve lo p e d  s ince  T e r t ia r y .  A f te r  te c to n ic  sub s id ence  is 

e xp e c te d  to  h a v e  o c c u rre d , th e  a c c u m u la tio n  o f  a l lu v iu m  has d e p o s ite d  c o n s e q u e n tly . T h e n  

the  u p l i f t in g  o f  a l lu v iu m  has la te r  o n  led  to  s u b -a e r ia l e ro s io n . A f te r  th a t , s ys te m  o f  b ra id ed  

r iv e r  has been d e ve lo p e d  on  th e  d e p o s it. T h e  r iv e r  d e ve lo p e d  r iv e r  te rra c e  in to  fo u r  d if fe re n t  

le v e ls . T h e s e  la n d fo rm s  are T e r t ia r y  la n d fo rm  u n it ,  h ig h  te rra c e , m id d le  te rra c e , and lo w  

te rra c e . T h e y  rang e  re la t iv e ly  in  age f r o m  T e r t ia r y ,  la te  P le is to c e n e , m id d le  P le is to c e n e  and 

la te  P le is to c e n e , re s p e c tiv e ly .

Phase  I I :  F ro m  L a te  P le is to c e n e  to  re c e n t, the  p re se n t a l lu v ia l  p la in  has been 

d e ve lo p e d . T h e  P in g  R iv e r  becam e b ra id e d ; w h e re a s  th e  m e a n d e rin g  o f  th e  W a n g  r iv e r  w as 

d o m in a n t.  F lo o d p la in ,  n a tu ra l le v e e , p o in t  b a r and sand b ar h a ve  d e ve lo p e d  b y  th e  re s u lt o f  

b ra id in g  and  m e a n d e rin g .

T a b le  6 .1  E v o lu t io n  o f  th e  P in g  and the  W a n g  R iv e r  B a s in  re la te d  to  th e ir  g e o m o rp h o lo g ic a l 

la n d fo rm s

P h a se E v e n ts R e la t iv e  age

I T e r t ia r y  la n d fo rm  u n it  d e ve lo p e d  

a fte r  u p l i f t in g ,  fo l lo w e d  b y  h ig h  

te rra c e ,

m id d le  te rra c e , 

and  lo w  te rrac e

-  T e r t ia r y

-  P lio c e n e  to  E a r ly  P le is to c e n e  

M id d le  P le is to c e n e

L a te  P le is to c e n e

I I T h e  P in g  becam e b ra id e d  and  the  

W a n g  becam e m e a n d e re d  le a d in g  to  

the  fo rm a t io n  o f  a llu v ia ]  p la in .

-  H o lo c e n e
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C o n c lu s io n

-  T h e  g e o m o rp h o lo g ic a l u n it  in  A m p h o e  S a m  N g a o  and  B a n  T a k  a rea  can be 

d iv id e d  in to  3 u n its  o f  d e n u d a tio n a l o r ig in s , 1 u n it  o f  c o l lu v ia l o r ig in  and  8  u n its  o f  f lu v ia l  

o r ig in s . F i r s t ly ,  th e  u n its  o f  d e n u d a tio n a l o r ig in s  are o f  m e ta m o rp h ic  ro c k s , s e d im e n ta ry  

ro c k s , and  ig n e o u s  ro c k s . S e c o n d ly , c o l lu v iu m  rep resen ts  th e  u n its  o f  c o l lu v ia l  o r ig in .  

T h ir d ly ,  th e  u n its  o f  f lu v ia l  o r ig in s  are c la s s if ie d  as T e r t ia r y  la n d fo rm  u n it ,  h ig h  te rra c e , 

m id d le  te rra c e , lo w  te rra c e , f lo o d p la in ,  n a tu ra l le v e e , p o in t b a r and  sand bar.

-  D u e  to  th e  re s u lts  f r o m  la b o ra to ry  a n a lyse s , the  ro u n d n e ss  o f  p ebb le  f r o m  T e r t ia r y  

la n d fo rm  u n it  and  te rrac es  in d ic a te  f lu v ia l  e n v iro n m e n t.  T h e  g ra v e l d e p o s its  are tra n s p o rte d  

f ro m  u p s tre a m  sou rc es , w h ic h  s h o w n  b y  the  d if fe re n c e  o f  p ebb le  c o m p o s it io n . S in c e  the  

W a n g  R iv e r  d ra in e d  th ro u g h o u t the  v o lc a n ic  ro c k  in  n o rth e a s te rn  p a rt o f  th e  a rea , i t  s h o u ld  

p ro b a b ly  h a ve  f lo w e d  a t the  t im e  o f  th e  fo rm a t io n  o f  the  lo w e r  M a e  S a lid  h ig h  te rra c e . I t  is 

due  to  a m p le  d e m o n s tra t io n  in  the  pebb le  a sso c ia tio n s .

-  T h e  fe a tu re s  o f  each te rrac e  are s im ila r  in  th e ir  ro u n d n e ss  o f  p eb b le  and  d if fe r  

s l ig h t ly  in  p eb b le  a s s o c ia tio n . H o w e v e r ,  T h e y  are d if fe re n t  in  th e  d eg ree  o f  d is s e c tio n , 

deg ree  o f  d ia g e n e s is , r e l ie f  and  la te r it ic  fe a tu re s .

-  T h e  bad s o r t in g  o f  f in e  p a rt ic le  leads to  g re a t v a r ia t io n s  in  s tre a m  v e lo c ity  d u r in g  

the  d e p o s it io n , w h e re a s  th e  coarseness o f  the  pebb les and  the  la rg e  a rea  w h e re  the  s e d im e n t 

has been spread o u t are ab le  to  c o n f irm  th a t th e y  fo rm e d  in  b ra id e d  r iv e r  c o n d it io n s . In  

s h o rt ,  th is  re g io n  has been c o ve re d  w ith  s e d im e n t by  a sy s te m  o f  b ra id e d  r iv e rs , s w itc h in g  

and w a n d e r in g  la te ra l ly  o v e r  g re a t d is tances.

-  F ro m  th e  th ic k n e s s  o f  the  se d im e n t, the  b road  area  o f  te rrac es  and  th e  p e tro lo g y  o f  

se d im e n ts , i t  can  be c o n c lu d e d  th a t the  m a te r ia l f r o m  T e r t ia r y  la n d fo rm  u n it  and  te rrac es  w as 

d e p o s ite d  b y  s ys te m  o f  b ra id e d  r iv e rs . T h e se  r iv e rs  f lo w e d  th ro u g h  zo n e  o f  in tra m o n ta in  

p la in s . M o re o v e r ,  te c to n ic  sub s id ence  o f  an a rea causes the  d e p o s it io n  o f  up to  a h u n d re d -  

m e te r  th ic k  c o m p le x  o f  se d im e n ts .

-  D u r in g  th e  re s t o f  the  P le is to c e n e  and the  H o lo c e n e , the  c lim a t ic  changes m ig h t 

h a ve  p la y e d  the  s ig n if ic a n t  ro le  to  the  change in  a lo c a l base le v e l.  In  a d d it io n , s m a ll 

te c to n ic  a d ju s tm e n t is  exp ec ted  to  h a ve  o c c u rred  m a k in g  the  b as in  m o re  s tab les . D eep  and
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v e ry  th ic k  s e d im e n ts  and  su rfa c e  e a s t -w e s t  sets o f  fa u lts  c u tt in g  th ro u g h  the  d e p o s it w i l l  a lso  

be ab le  to  c o n c lu d e  th a t te c to n is m  is  a lso  re s p o n s ib le  fo r  th e  fo rm a t io n  o f  th ic k  d e p o s it in  

p a r t ic u la r  T e r t ia r y  and  la te  Q u a te rn a ry  la n d fo rm s .

Id e a liz e s  c ross se c tio n s  th ro u g h  the  s tu d y  a rea  is s h o w n  in  F ig u re  6 .1 .  

G e o m o rp h o lo g ic a l u n its , th e ir  c h a ra c te r is tic , and p o ss ib le  age o f  each la n d fo rm  in  the  P in g  

and the  W a n g  R iv e r  B a s in  are s u m m a riz e d  and p rese n t in  T a b le  6 .2 .

T a b le  6 .2  R e la t iv e  age o f  th e  la n d fo rm s  in  the  s tu d y  area.

G e o m o rp h o lo g ic a l u n its L ith o lo g ic a l C h a ra c te r is t ic s P o s s ib le  age

T e r t ia r y  la n d fo rm  u n it S e v e ra l c yc le s  o f  u n c o n s o lid a te d  to  

c o n s o lid a te d  g ra v e l, p e b b ly  sand , and  sand. 

H ig h  degree  o f  d iag en es is .

H ig h  degree  o f  e ro s io n .

F a u lt  c ro s s -  c u t the  d e p os it.

R e l ie f  a b o u t 1 0 0  m .

T e r t ia r y

H ig h  te rrac e  

M id d le  te rrac e  

L o w  te rrac e

G ra v e l bed w ith  la te r ite  0 . 7 - 2 . 1  m  th ic k . 

G ra v e l bed w ith  la te r ite  2 5  c m  th ic k . 

G ra v e l bed co ve re d  b y  sand la y e r  w ith  

h e a v y  c o n c e n tra t io n  o f  iro n  o x id e  

c o n c re tio n  up to  2 0  c m .

P l io -P le is to c e n e  

M id d le  P le is to c e n e  

L a te  P le is to c e n e

F lo o d p la in S a n d , s i l t ,  and  c la y . H o lo c e n e

N a tu ra l le ve e S a n d , and  s ilt . H o lo c e n e

P o in t  bar P e b b ly  sand , sand , looses. H o lo c e n e

S and  bar P e b b ly  sand , sand , looses. H o lo c e n e

C o l lu v iu m R o c k  fra g m e n t o f  q u a r tz ite , w id e  rang e  o f  

degree  o f  d iag en es is  o f  s u r f ic ia l m a te r ia l 

and  h ig h  degree o f  e ro s io n  s h o w n  as c l i f f .

M id d le  -  L a te  

P le is to c e n e  to  

H o lo c e n e
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1-200

HIGHWAY NO.l

o  500 1,000
*-1001 -I -----1 m-

LEGEND
TLU = Tertiary landform unit 
HT = High terrace 
MT = Middle terrace 
NL = Natural levee 
FP = Floodplain

Figure 6 .1  Idealizes cross sections through the study area,
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A p p lic a t io n

B e s id e s  th e  s c ie n t if ic  v a lu e  o f  d e ta ile d  g e o m o rp h o lo g ic a l m aps in  th is  s tu d y , i t  m a y  

se rve  a m o n g s t o th e rs  p u rp oses  as fo l lo w .

P la n n in g  da ta , im p o r ta n t  f o r  re g io n a l p la n n in g , w h ic h  can be o b ta in e d  f ro m  da ta  on  

the  d is t r ib u t io n  o f  p la in s , v a lle y s ,  d e p re ss io n s , s lop e  in c l in a t io n ,  s lop e  m o v e m e n ts , e ro s io n  

p rocesses, areas l ia b le  to  f lo o d in g ,  e tc .

G e o m o rp h o lo g ic a l b o u n d a rie s  are a lso  o fte n  s o il b o u n d a rie s . I t  m ean s  th a t th is  m ap  

can  be used in  s o il s u rv e y s  and  m ap p in g s . T h e  s lop e  a n g le  a ffe c ts  th e  c o n d it io n s  fo r  

a g r ic u ltu ra l w o r k  and  th e  p o s s ib il i t y  o f  m e c h a n iz a tio n . I t  a lso  s u p p ly  the  e n g in e e rs  w ith  a lo t  

o f  d a ta  im p o r ta n t  fo r  d e s ig n in g  o f  s e tt le m e n t, in d u s tr ia l p la n ts , f lo o d  p ro te c t io n  w o rk s , e tc .

T h e  T e r t ia r y  la n d fo rm  u n it  and  te rra c e  u n its , the  g ra v e ls  w e re  c o m m o n ly  d ep os ited . 

A  la rg e  q u a n t ity  o f  g ra v e l d e p o s it in  these u n its  is  e sse n tia l and  can be used as c o n s tru c tio n  

m a te r ia ls  p u rp o se . T h e  f lo o d p la in  u n it ,  the  d e p o s its  are c o m p o se d  m a in ly  o f  sand , s i l t  and 

c la y  and because o f  th e ir  g e n tle  g ra d ie n ts , r e la t iv e ly  g o o d  w a te r  s u p p ly , and  fe r t i le  s o ils , 

these p la in s  a re  o f  g re a t a g r ic u ltu ra l.  M o re o v e r ,  in  the  p o in t  b a r and sand  b ar d e p o s it, the  

g rea t sand  d e p o s it can  be se rve d  as the  c o n s tru c tio n  m a te r ia l.
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