
C H A P T E R  I

IN TR O D U C TIO N

C oastline  o f Tha iland  is a bo u t 2 ,600 km long tha t can  be se pa ra te d  into 1,800 

km in the  G u lf o f Tha iland  side , and the  rest 700 km in the  A n da m an  Sea co a s t and 

is lands. W ith ve ry  long coasta l area and the  co un try  con ta in ing  m ore than 100 islands, 

the e ffe c t o f coasta l ca ta s tro p h ic  events has been freq ue n tly  o ccu rre d . Som e events 

w ere  th o u g h t to have re lated  to eus ta tic  phenom ena  o f the g loba l sea-leve l ch an ge s  

d u rin g  g eo lo g ica l tim e-span  bu t som e are th o u g h t to have o ccu rre d  by h um an -in du ced . 

The s tu d ie s  o f the co as t in the  low -ly ing  areas o f Tha iland  w ere  ca rried  out on ly in som e 

areas a fte r having  been a ffe c ted  by natura l d isasters, such  as coasta l erosion, storm  

surges, flo o d in g  and a rch ae o lo g ica l a spe cts . The Low er C entral Plain, the  low -ly ing  area 

w here  b ig  c ities  a re  cu rren tly  loca ted , is one o f the exam ples  o f coasta l risk areas. 

(C hoow ong  e t a l . ,  2004)

This s tu dy  a im s to exam ine the  ทาo lluscan  assem b la ge s  recovered  from  a 

H o locene  sand  b o d y  in the  coasta l area o f the  Sam Roi Yod N ational Park, P rachuap  

Khiri Khan P rovince and to co m p are  them  to those o ccu rrin g  on a rece n t coas tline  in 

eastern  o f the Sam Roi Yod N ational Park in o rd e r to exp la in  the  pa leoshore line  and 

pa leoenv ironm ent a round  the s tu dy  area.

1.1 S tudy area

1.1.1 Location

The s tu dy  area is loca ted  in A m p ho e  Kui Buri Sam Roi Y od N ational Park, 

P rachuap  Khiri Khan Province. It is a b o u t 281 km south o f B angkok (F ig u re l .1 ). It is 

b o u n d e d  by la titudes 12°0 4 ' to  1 2°2 1 ' North and  lon g itu de  9 9 °5 1 ' to  100°02 ' East. The 

s tu d y  area is loca ted  w ith in  the  to p o g ra p h ic  m ap sca le  1:50,000 o f the  Royal Thai
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Survey D epartm ent, o f shee t 4933 I, series L7017, A m p ho e  Kui Buri and  g e o lo g ic  m ap 

sca le  1 :250,000 Sheet N D 47-15 (A m phoe  Hua Hin).

1.1.2 A ccess ib ility

The s tu dy  area is loca ted  in the south o f B angkok  a bo u t 281 km. The m ain road 

tha t used  as the  m ajor transpo rta tion  from  B angkok  to the s tu dy  area is h ighw ay num ber 

4 (Petch Kasem  H ighw ay). The head q u a rte r o f the National Park is a b o u t 15 km from  

h ighw ay num ber 4 and  a b o u t 30 km from  Pran Buri D is tric t o r 20 km from  Kui Buri 

D is tric t (F igure  1.2). The s tu dy  area is s itua ted  in southern p art o f the  Sam Roi Yod 

N ational Park.

1.1.3 P hys iog raphy and C lim ate

The s tu dy  area is p h ys io g ra p h ica lly  loca ted  in the  w est o f the G u lf o f Thailand, in 

the  te rrito ry  o f Sam Roi Yot Sub-D istric t, K u iburi D istrict, P rachuap  Khiri Khan Province. 

The Khao Sam Roi Yod N ational Park has been e s tab lish ed  as T ha ila n d 's  firs t coasta l 

N ational Park s ince  1996, co ve rin g  the area o f app ro x im a te ly  98.8 km 2. The la n d sca p e  

is dom in a n tly  co m p o se d  o f h igh s te ep  lim estone m ounta ins, the beautifu l coast, 

m atch ing  w ith  plain area, w h ich  are m arshy beach  and sha llow  sea pond. The fla t area 

w ith  s ta g n a n t w a te r th rough the  ye a r on the w est o f the  park is Thung  Sam Roi Yod, 

w h ich  is the  la rge  fresh w a te r m arsh, co ve rin g  a round  36.8 km 2.

The c lim a te  in the  south o f Tha iland  is trop ica l m onsoon. It is heavy annual 

rainfall w ith  a sh o rt d ry  season. This area is p ro b a b ly  the transition  zone  betw een 

trop ica l m onsoon and  trop ica l savanna. เท sum m er (M arch-M ay), the tem p era tu re  is 

a pp ro x im a te  23-32  °c. เท ra iny season (June-S eptem ber), the app ro x im a te  tem pera tu re  

is 20-30  °c. A nd  in w in te r (O cto be r-F eb ru a ry), the  a pp rox im a te  tem p era tu re  is 23-32  °c.



3

1.2 Purposes o f the  study

1. To s tu d y  ทาo lluscan  fossils  from  the Khao Sam Roi Yod National Park, 

P rachuap  Khiri Khan Province.

2. To de te rm ine  age  o f m oiluscan  fossils.

3. To d esc rib e  p a leoenv ironm ent o f s tu d y  area.

1.3 M ethodo logy

G enera lly, the m e th od o lo gy  u n d e r the investiga tion  can  be c a te g o rize d  into 

th ree  m ain a spe cts : o ffice  w ork, fie ld  w o rk  and labora to ry  w ork. The sum m arized  flow  

ch a rt show ing  m ethods o f the s tu d y  is illus tra ted  in F igure 1.3.

1.3.1 O ffice  w ork

The o ffice  w ork  is to review  o f p rev ious w orks  on m oiluscan in Tha iland, to  s tu dy  

to p o g ra p h ic  m ap and  g e o lo g ic  m ap o f s tu dy  area.

1.3.2 Field w ork

The fie ld  investiga tions are d iv id e d  into 3 parts: co lle c tin g  m oiluscan  sam ples, 

s tu d y  se d im e n ts  and tak ing  p h o to g ra p h s  o f s tu d y  area. The sam p les  v iew  be co lle c ted  

from  5 loca lities: W at Ban Khao D aeng, Khao Rap, W at Thung  Noi School, Ban Don 

M akham , and Ban N ong Tao Pun Lang.

1.3.3 Labora to ry  w ork

เท labora tory, c lea n in g  the m oiluscan, c lass ify  the  m oiluscan sam ples, tak ing  the 

p h o to g ra p h s  and identified  o f m oiluscan  sam p les will be done.
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Figure 1.1 Index m ap o f Tha iland  show s s tu dy  area in P rachuap  Khiri Khan P rovince 

(N apiere , 2004).
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Figure 1.3 F low chart show ing  the  m ethods o f the study.
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1.4 P revious Investigation

A b b o tt e t  al. (1990) s tu d ie d  a bo u t ทาo lluscan  a round  the w orld . S insakul (1985, 

1992) d ee m e d  tha t sea-leve l ch an ge s  in s tu dy  area w ere  a ttr ib u ted  on ly to g la c io - 

eus ta tic  cyc le  d urin g  the Post G lacia l M arine T ransgress ion  (PGMT) w itho u t isosta tic  

ad justm ents . Th iram ongko l (1986) a rg u e d  tha t isostasy has p layed  an a dd itio na l role in 

con tro lling  sea-leve l ch an ge s  in s tu dy  area. Sw ennen e t  al. (2001) s tu d ie d  in troduc ing  

m olluscs and  th e ir environm ents in southern  p art o f the G u lf o f Thailand.

C hoow ong  (2002) d iscu sse d  an assessm en t o f e v id en ce  o f sea-leve l ch a n g e s  in 

e xp la in in g  the  evolution o f the coasta l p la in from  the  G u lf o f Tha iland. The d iscu ss ion  is 

p re c e d e d  by a review  o f the  p ub lish ed  lite ra tures re levant to the s tu dy  o f the 

g e o m o rp h o lo g y  and  sea-leve l ch a n g e s  in the  G u lf o f Tha iland. The literatures c o n c lu d e d  

th a t the  evolution  o f the  coasta l p la in o f the G u lf o f Tha iland  resp on de d  to a relative 

ch a n g e  in sea level เท pa rticu la r d u rin g  a rap id  ris ing o f the sea in the early H olocene. เท 

th is paper, the  d iscu ss ion  is a im ed to eva lua te  e v id e n ce  o f sea-leve l ch a n g e s  p reserved  

on the co a s t o f the  G u lf o f Tha iland  inc lu d ing  g eo lo g ica l and  b io log ica l features. 

G e o log ica l ind ica to rs  are sea notches, sea ca ves  and  arches, p la tfo rm s and  beaches 

w ith w ea th e red  fea ture  such  as h on eyco m b  s tructure , fo rm er tidal fla ts and sa lt 

m arshes, and re lic t barriers. B io log ica l ind ica to rs  inc lu de  pa lyno logy, fossil c rabs , shell 

fragm en ts  and  peats. A  result o f eva lua tion  show s th a t e v id en ce  o f sea-leve l ch an ge s  

p rov ides  p re c ise  sc ien tific  key and he lps in e xp la in ing  coasta l evolution in th is area. The 

m orph o lo gy  o f coasta l landform s, d epos itiona l s tra tig ra p h y  o f the co as t and  AM S da ting , 

all co n trib u te  to  exp la in  the  h is tory o f coasta l evolution  in th is paper. These- 

co n tribu tion s  p rov ide  the be tte r u nd e rs ta nd in g  in evo lu tiona ry  h is tory of sea-leve l 

ch a n g e s  เท Thailand.

R obba  e t  al. (2002, 2003) s tu d ie d  g a s tro p o d s  and b iva lves recovered  from  the 

H o locene  B angkok  C lay in the Low er C entral Plain o f B angkok  a long  w ith those  o b ta ined
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from  m odern  sha llow  bottom s เท P hetchaburi coasta l area. The b iva lve  a ssem bla ge s  o f 

the H o locene  B angkok  C lay a p p e a r to paralle l the  rece n t ones recovered  at sea, from  

in tertida l and  sha llow  infra littoral, p re do m in an tly  m uddy, substra tes. The sp ec ies  trea ted  

are  co m p le m e n te d  w ith  taxonom ic  rem arks and  w ith  in form ation  on respective  

e co lo g ica l requirem ents.

C hoow ong  e t  al. (2004) s tud ied  b io log ica l c lues, pa rticu la rly  m arine fossils  in 

H o locene  coasta l d ep os its  from  s tu dy  area. D eta iled  sys tem atic  b io log ica l descrip tio n  

and  coasta l s tra tig ra p h y  p resen ting  in th is p a p e r w ere  co n trib u te d  to unveil the 

ch a ra c te ris tics  o f se d im e n ta ry  se q u e n ce s  in assoc ia tion  w ith  the h is tory o f m arine 

transgress ion  and  regression . S ed im enta ry  se qu en ces  and foss ils  reveal m arine 

e p iso d e s  th a t w ere  d ep o s ite d  m ostly u n d e r in tertida l and  estuarine  cond itions . M arine 

faunas ind ica te  regression  periods  o f the sea. The a ge  o f som e m arine faunas w ere  

de te rm ine d  using  AM S m ethod and g iven the  range o f the ir d epos ition  a bo u t 4 ,000 to

2,000 years BP. Results o f da tin g  confirm  p re c ise  period  o f rap id  m arine g radua l 

reg ress ion  a fte r the m id H olocene.

Di G eronim o (2005) s tud ied  the b en th ic  m olluscan th ao a toco en ose s  as a record  

o f liv ing a ssoc ia tio ns  th a t have existed  p rio r to the  m odem  ones in the  N orthern G u lf o f 

Tha iland. The investiga ted  area e nco m p asse s  the tida l fla ts and  u p p e r in fra littora l 

bottom s fa c in g  the  coastline  o f Phetchaburi p rov ince , a p p ro x im a te ly  150 km southw est 

o f Bangkok. The 14C dates from  th a t area have show n th a t m olluscs in th an a toco en ose s  

a p p e a r to  be  a ffe c ted  by b om b rad io ca rb on  and d id  live a fte r the  1960s. The sta tis tica l 

trea tm en t o f faunal lists perta in ing  to 55 sta tions de linea tes 7 thana to fac ies . The firs t one 

is w id e sp re a d  th ro ug h ou t the  u p p e r in fra litto ra l zone  and  is la rge ly  d om in a ted  by 

N u c u la n a  (J u p ite r ia ) p u e lla ta , T im o c lea  (C h io n eryx ) s c a b r a  and D e c o r ife r  sp.; it con ta ins  

a tota l o f 298 sp e c ie s  and the a verage  s p e c ie s  richness p e r s ta tion is 60. T hana to fac ies  

2, recovered  at a s ing le  station in the inner tida l flat, is d om in a ted  by S c a p h a r c o  in d ica ,  
C e rith id e a  c in g u la ta  and C y c la d ic a m a  o b lo n g a ;  the tota l num ber o f sp e c ie s  is 64.
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T hana to fac ies  3, a lso  w ithin  the  tida l fla t at m ore sa nd y  loca tions, is d om in a ted  by 

C o rb u la  (C a r y o c o r b u la ) lin ea ta , D e c o r ife r  sp. and M a ctra  (M a c tra ) lu zo n ic a ;  the total 

n um be r o f sp e c ie s  is 32. The fourth  is ano the r typ ica l in tertida l thana to fac ies , d om in a ted  

by  P itar (C o s te llip ita r) m a n illa e . A n a d a r a  g r a n o s a  and  A r c o p a g ia  y e m e n e n s i s ;  it 

co m p rise s  a tota l o f 18 sp ec ies . Thana to fac ies  5 and 6 a p p e a r to be in tertida l eco tones, 

rep resen ting  d iffe ren t transitiona l a spe cts , betw een the  infra littoral than a to fa c ies  1 and 

the s tric tly  in tertida l thana to fac ies  4 and 5. The u p p e r in fra littora l than a to fa c ies  7 

deno tes se d im e n ta ry  instab ility . The liv ing a ssoc ia tio ns  o b ta ine d  at the sam e loca tions 

a p p e a r to  be m arked ly  d ep le te d  in both sp ec ies  richness and  tota l n um be r o f 

sp ec im e n s, if co m p a re d  to  the  c o -o ccu rrin g  thana to fac ies . It is a p p a re n t tha t the w hole  

se a -be d  area investiga ted  in th is s tu dy  und e rw en t a d ra m a tic  nega tive  ch a n g e  in 

b en th ic  m olluscan b iod ive rs ity  d urin g  the last d eca de s. This ch a n g e  seem s to be 

re la ted  p rim arily  to the in tensive  traw ling  in sha llow  w ater, p ra c tice d  by local coasta l 

v illage rs . O the r ca usa tive  a ge n ts  are like ly the  sh rim p  fa rm ing  e ffluen t and sew age  from  

coasta l hum an se ttlem ents tha t a ffe c t the  w a te r quality.

R obba (2005) exam ined  4 faunal sam ples: 2 sam p les from  the R ecent Ban Laem  

Phak Bia sand  sp it, and  ano the r 2 sa m p le s  from  the H o locene  sand  b od y  o f Ban Bang 

Ket. Fossil and  m odem  assem b la ge s  are co m p a re d  on the  basis o f overall com position , 

taxa  a bu nd an ces , and o f a u to eco log ica l investiga tion  on life habit, su bs tra te  p re ference , 

fe e d in g  type, d ep th  range and e co lo g ica l m eaning  o f the  identified  sp ec ies . The 

H o locene  a ssem b la ge  o f Ban Bang Ket, co m p a re d  to the  recen t one o f Ban Laem  Phak 

Bia, 1) e xh ib its  g en e ra lly  s im ila r overall com pos ition  and e co lo g ica l s truc tu re , 2) 

con ta ins  m uch o f the dom in a n t sp e c ie s  ch a ra c te riz in g  the  m odem  a ssem bla ge , and  3) 

inc lu de s  all taxa  tha t a re  m em bers o f the  liv ing m olluscan  com m un ity . On th is  basis, the 

m olluscan  a ssem b la ge  o f Ban B ang Ket results to  be the  H o locene  c o u n te rp a rt o f the 

m odem  one o f Ban Laem  Phak Bia, and re flects  the  sam e environm enta l co n d itio n s  

re co rd e d  fo r the  latter. Thus, the sand  b od y  near Ban Bang Ket is in te rp re ted  as a 

H o locene  e qu iva len t o f the sand  sp it o f Ban Laem  Phak Bia.
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