CHAPTER III
SUBSURFACE GEOLOGY OF THE HUA HIN BASIN

The knowledge on the subsurface geology of the Hua Hin basin
is basically obtained from geological data and geophysical logs of

the Phetchaburi-1 well rou mic reflection survey of

approximately 1,000 1li ). The geological data.

are essentially com ~cutting and sidewall
core descript}ions‘. T 4 parameters, namely,

caliper, gamma ray, istivity.

Information o a'_ '?‘r@ur ;".,ection survey reveals
that the maximum depth ©f &a&ﬂ5€3~ nb sin, from the sea floor to
the present pre-Tertiar & exn er 5,000 metres. The
BB -0 b5 dhietally subdivided

stratigraphic framework of

into 3 depositional ‘sequen ence boundaries and

seismic patterns wh ion sections or the

seismic stratigraphy:The three boundaries of ¢

" : [
important marFT i]ﬁ ﬂemégwﬂcjaﬂ he depositional
sequences thorq}yt e Hua Hin basin and the Upper Gulf of Thailand
: ¢ o . S
e AW MITHANTINY TR o=t
: ‘ | | '

marker indicating the lowest boundary of these Cenozoic sequences

ese sequences are the

‘with the: Aonlapbing character of reflections to acoustic basement.
This marker is defined as the angular unconformity. The pré-Tertiary
basinal basement rocks are believed to be the vPe.rmain limestone,
clastic sediments of Permo-Carboniferous and undifferentiated

Mesozoic clastic sediments. The middle and upper markers are ‘within

-
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Figure 3. a Seismic lines covering the study area and well

locations.
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the Cenozoic sequences. The middle marker shows onlapping to or
cqnforming with the 'top olf the lowest sequence, and showé onlapping
to acoustié basément at the edge of bésin. The marker can be reliably
correiated by strong reflection characteristics and exhibits slightly
erosional truncation. This marker is defined as angular unconformity.

The upper marker is rather conform with the upper boundary of the

middle sequence and is defi sconformity. As the matter: of

fact, the upper mar : at&er@lt to define then the

geological interpret late the top sequence

along the Hua Hin b is well known as, the

Late Miocene uncon £ formity in most of

Tertiary basins in idicates the cessation

of major rifting of commonly marks by the

die out of the faul se relations with the

development of Tertia . Therefore, in Hua Hin

&

basin, the upper marker rsﬂt&”}*ﬁw which is defined by the

s5ion of major rifting

extlnctlon of the i 18:

of the Hua Hin baan

pEj 3‘;]1 ?T in basin can be

further subﬂlﬁ 1nto E’[ 1:?:1‘%, Is on51dering - from the

mformaﬁowfff qx p-]]?vlam ated by the
ﬁwjormtw 1’1&: TJ

marine trqnsgressmn u e uppermost part the Hua Hin
basin was filled by the sediments of marine origin which resulted of
the influence of the/ marine transgression. During the marine
transgression the erosion surface may be formed because of the action
of current aﬁd wave. Therefore, the sedimentar& sequences of the Hua

Hin basin can be eventually subdivided into 4 sedimentary units (Fig.
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3 d).

3.1 The Sedimentary Units of Hua Hin Basin.

\

The sedimentary units of the Hua Hin basin are correlated
from the integration of geblogical data, geophysical logs and ground

seismic survey interpretation.

These 4 sediments

'%a Hin basin are informally
ifs A&D in ascending order ‘

referred to in this st

(Fig. 3.1 a).
3.1.1 Unit A

The unit A i of Cenozoic rocks which

overlies unconformably ent in the Hua Hin basin
and 1is overlain wunco nit B. The unit A is
distributed only in the_ the basin with varying

thicknesses accordil his unit is relatively

widely distributed in e so red wiith that of in

the northern part-ef basin. This is due to t broad shape of the

southern Dbasjin _‘n located in the

southern par@fﬁasm, is approx1mﬁj0nl§es. The overall

geometrq wuramﬁ ?mﬂ m%m ﬁ ens shaped.
[l

The general seismic lection parameters in this sequence are high
to low amplitude and fair to poor continuity, whereas the high
amplitude and fair to good continuity are the characteristics in the

upper part.

Due to the fact that only a few hundred metres of

Phetchaburi-1 well have penetrated this unit, therefore 1lithological
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characteristics of this unit is accordingly limited, and represents

only the uppermost portion.

The unit A can be subdivides into 2 subunits on the basis of

lithological characteristics as follows:

(a) Subunit A-1

This subunit is th e of the unit A which have

" been penetrated approximately ‘ llthology of thls part

is mainly grey, da’!.---ﬂ e 5 MINOP. re dlSh brown shale and

shale interbedding i pag 1 is presumably mainly dark

The uppe»ﬁ‘"""'“”f""‘*"”’“'—*”“" :ﬁsfremely thick and
composing of limest i minor sandstone. The
thickness of this por%;on is approx1mately 390 metres. The 1lithology

ot e B B R o, st

grey to dark g y shale, grey,‘whltlsh grey, greyish en, red, p1nk
e AR ALY 5359 E&lﬂ@u&l shale and
medlum—to fine- grained sandstone. The thickness of shale layers is
approximately 5 to 30 metres whereas that of the limestone layer is

approximately 2 to 12 metres.

The characteristics of the unit A is summarized in Figure.

3.1.1'
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_§ _[sequnit| B8] GR sp |2 -
€EEf: £ !
-E= £p , 5080 x ¢ Description S
E "l [2F]| S [am v
8

llitnbocdino of shale, limestone and

\ ndstone

. whitish grey , greyish

\

,red , yellow, pink and light
ovn . microcrystalline , micritic
ellow , reddish brown, darkish

ey, silty and sandy , calcareous ,

m,iﬁfﬁjlll’a'

[stone : clear ,white, light yellow
red to brown , medium- to fine-grainec ,

moderate socted , siliceous cement

mainly @rey, darkish grey shgle,
minor reddish brown and caicareous

f 1 We "T"f”"j‘"’
HE @ E Okl PR
Q W8N ﬂﬁmﬂﬁq?WE ﬂﬁﬂw

Flgure 3.1.1 Lithological and geophysical chgracteristics of

the Unit A, Hua Hin basin.
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3-1-2 l]rli_tB

The unit B wunconformably overlies the wunit A. This
unconformity, 1is defined as the middle marker and is ueed as the
lower boundary of the unit B throughout the Hua-Hin basin. The unit B
is conformably underlain the unit C. The distribution of the unit B

ith varying thicknesses. The

3/ J“‘-sped to be sheet drape to
ﬂs of this sequence is

is wide-sﬁread throughout tg"'
overall geometry of the .
wedge shape or tabul-;
_approximately 1,200 me
metres. In general, t f e ] i,uk - ,"guration of this unit
is subparallel to par ';}f‘iﬁ- ;.~r,‘\\entinuity and low to

‘ high amplitude.

The subunif Eﬂl 010 mi]res thick sequence of

shale, limestone and gandstone interbedding. The shale layers, 2 to
geac

10 metres thﬁcu%lg’e} V‘I@WW’&H ﬂ:@r and slightly

calcareous, y and sandy ghale in some parts. the limestone
e, BHRIA T HAAFHEIN o o
whitish brown to red, w1th mlcrocrystalllne texture. The sandstone
layers, 1 to 10 metres thick, are characterized by fine- to medium-
grained. In addition, there are dolomite, with trace of ceal in some

parts of this sedimeniary portion.



56

(b) Subunit B-2

The subunit B-2 is characterized by the intercalation of
reddish brown, red, browh, sandy and calcareous shale, siltstone,
sandstone, with the sand/clay ratio of 1:1. The total thickness of

this intercalation is estimated to be 120 metres. The thickness of

metres, whereas that of the.

andstone generally varies

in colour, coarse- to 'mec @lar to subangular.
(c) Subunlt/

This subuni to. reddish brown shale,

%

silty, sandy and cal ed with coarse- to fine-
grained sandstone, angt " 1ha ngular trace of limestone and

dolomite fragments in s g ‘clay ratio of this subunit

-4 is characterlzed by tﬂ 70 metres‘ thick of

red ,brown t aﬁ ?ﬂﬁd’Tﬂ-ﬁoarse to medium-
with he sand 3

grained sands ene, clay ratio of The thlckness of

sandstora mﬂwmthﬁqWﬂﬁ of shale

layers is]2 t0 12 metres.

subunl

(e) Subunit B-5

This subunit- is almost exclusively shalé layers 6f totally
1_40 metres thick. The lithological characteristics of shale is red,

brown, pale yellow. ‘Besides, the coarse- to medium-grained sandstone

P
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layers are present with thickness of approximately 1-2 metres in

some parts. The sand/clay ratio is 2:3.
(f) Subunit B-6

The subunit B-6 is characterized by approximately 120 metres

thick of reddish brown, 1light yellow, silty and sandy shale

interbedded with medium grai ,' dstone and conglomeratic

sandstone, and with limestone ‘ néments in some parts. This
(g) Subunit B

This_ eddish brown shale,
\ imestone and dolomite

fragments. the \ punit is. 1:2. The total

A

thickness of this subun y 80 metres.

4
P Y
The unit ﬂiﬂ : _ b %llow, reddish brown

shale, silty and sangcy shale 1nterb ed with very coarse- to fine-

ot sands@%@qﬁgem‘ﬁ WG 1o trsaments. me

sand/clay rat13‘l of this subunit is 1:1. ZLhe total thyﬁ}mess of this
subunlt%wﬂaﬁaeﬂ §m'34 M ’-] Ig‘ w E] '] a E]

(j ) Subunit B-9

This subunit is the thick 1light brown, yellow to red
claystone, silty ,saﬁdy and minor sandstone. The sand:clay ratio of
this unit is 1:5.The total thickness of this subunit is approximately

150 metres.

'
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(k) Subunit B-10

The subunit is characterized by claystone interbedding with
sandstone, with the sand/clay ratio of 1:1. The total thickness of
this subunit is approximately 350 metres. The claystone layers of 4

to 70 metres thick are generally light brown, yellow to red colour.

The sandstone layers of 3 to s thick are characterized by the

associations of different ‘ “—-'ﬁubangular to subrounded,

moderately sorted, wi eous cement.

f ‘
(1) Subunit

A

This subunit
intercalation of dolo e la "/ app: ately 100 metres thick
in the lower part. a, f'; ies \ he dolomite layers are

mainly white to light nicrocrystalline texture,

silty and calcareggi, ' san t laye e ¢haracterized by white
,vellow, pink ang ; ot ear quartz, fine- to

" coarse-grained , sulﬂounded to rounded and mojuhy moderately sorted.

st ) LSWEThrg™ = =
WARRIDTHUNN TN HA B ree

3.1. .
3.1.3 Unit C

The unit C uhconformably overlies the unit B. The
unconformity underlies the unit C is the Late Miocene one and is

conformably underlain unit D which is the uppermost sequence of Hua

&
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clay sand claystone shale siltstone sandstone conglomerate limestone dalomite Igneous rock
Figure 3.1.2 Lithological and geophysical characteristics of

the Unit B, Hua Hm basin.
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Hin basin. The total thickness of this unit is approximately 500
metres and the unit is distributed wide-spreadly throughout the Hua
Hin basin. The overall geometry of the unit C is considered to be

tabular or sheet.

In general, the reflection configuration of this unit is

parallel with fair’to good Ca{“‘ and low to high amplitude. The
“unit is uniformly distributed thr tothe area with very little

tectonic disturbance.

The unit C-/ ize Lhick layers of sandstone and

clay intercalati j ;lff‘-7’gl rati of 1:1. The sandstone
layers of 5 to 3
quartz, medium- to

to subrounded. s 0f 12, 0 metres thick are generally

The chara ' his un i 4 strated in Figure.
3'10 3.
3.1:4 Unlt D u
The Q:LUD 1sf@hn;§ams§ ;Umentary sequence of the Hua
¢ n.

Hin baﬁ\mﬂrﬁ)ﬁﬂj}muﬁ E])buted wide-

spreadly] throughout the Hua Hin basin. The total thlckness of this
sequence is approximately 400 metres but no record of the sediments
below seabed to 100 metres. The overall geometry of the unit D is

considered to be the .-tabular or sheet.

On the whole, the general reflection configuration is

parallel with fair to good continuity and low to moderate amplitude.

-
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£ _|sed. Unit Z| G6R | sP |Z
Exc S _, edeo, % Description
= £ ~{unit|ynir | £ [Gar MV |3
=5 =
MEL 2 L0 e
Dy S
~ v -

0

0,

150
5?0

'8 ] thick bedded of sandstone
[~ S with clay, trace micga,
= wnt
L 8 . ligl brown to brown, calcareous
- e )
< ] pyrite
: 8. lear, white quartz, medium-
o

\\\"‘ .~ grained , poorly sorted

L 1 ° S } \. sorted, subengular to
fth pyretic, micaceous

300
1000

ldspar in some parts

ratio |

350
1200 100

1300

1400

450
1500

1600

1700

LT

= el = =

cley sand cicystone shcle uluv ncndﬂont conglom“ hm's!ona douomlu < 3 ro:k

ARIRAND TN mn A3 'lﬁ ﬂ o

the Unit C, Hua Hin bas1n.
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This unit is uniform distributed throughout the area..

The unit D is essentially characterized by unconsolidated
clay essentially and sand interbedding, with the sand/clay ration of ’
1:1. The 1lithological characteristics of sand are clear and white

quartz, light brown to pale yellow, with different grain-size

association ,subangular to s / , and moderately sorted. The

thickness of sand layer v: ) 20 metres. The clay is
generally 1light brOémis__l ygale_ brown, silty and

calcareous in some V ”

The ustrated in Figure.

3'1.4.
3.1.5 Palynological Eullddhoed dan Age Determination

obtained from the report of
the palynologlcal analysis X P A' haburi-1 well, of Pecten

-  ddy of cutting and
sidewall cor'e sampl@. pl@ are examined barren
of marine fossils. ‘-From sidewall re at 3,086 feet depth, the

and rare Flo‘vschuetua levippli are id t1f1ed and Uerred to as

wiccencalalfpe] B4l B O Hie ANBARE e, o

study from composite ditch cutting contains few pollens, they are,

Stenochlaena laurifolia, and Florschuetzia levipoli/semilobate
representing Miocene in age. Within the interval of 10,980 to 11,007
feet depth, the pollens of Classopollis classoides, Circulina parva,

Classopollis, Spherioollenites scabratus, Proxapertites sp., and

Verrucosisporites sp. are identified and coﬁsidered to be of Late

s
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q
Figure 3.1.4 lithological and geophysical characteristics of

the Unit D, Hua Hin basin.
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Cretaceous in age.

To sum up, the unit A contains both Late Cretaceous and
Miocene pollens. Therefore, the Late Cretaceous pollens are possibly
of reworked origin. In addition, the Miocene pollens are represented
in the wunit B . However, there are no record of palynological

evidence in unit C and D (Fig.;

the plate motions o War g Late Cretaceous to

caused of the activiti the najon £a . zones in the SE Asia. The
interaction of these f 'lt“ 7 b e cause of the formation of
Cenozoic basins in the fault zones, which are

believed to be fhﬁ opient of the Cenozoic

elements of ﬁ ? QT epozoic basins are
many directio m(ﬁfﬁ] lm:ﬁﬁ -ﬂﬁ ﬂﬁ:etic faults. The
Cenozoic Qe p ‘ i ] !ﬁ to develop
at theiﬁlﬁy sﬂeimlm)]i mﬁtruc urﬂ elements.

- The Hua Hin basin is a small basin in the Upper Gulf. Therefore, the
information of this basin integrated with the interpretation of
region'a'I structural framework can be referred to as the structural

evolution of the Cenozoic basins in the Upper Gulf of Thailand.
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AGE

MIOCENE

MIOCENE

—_—

ﬂuﬂawﬂw§WH1ﬂﬁ ’

Flgure ' 3.1.5. The age determlnatlon from t e palynological

' -] W’l AANFRAN VIR = o

Hua Hin basin.
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3.2.1 Structural Framework of the Upper Gulf of Thailand

In general, most of basins in the Upper Gulf of vThailand
comprise of a series of approximately N-S trending elongate
grabens, half- grabens and horsts. Many geologists, .such as,
Woollands and Haw (1976), Lian and Bradley (1986), Tappoiner (1986),

Polachan (1988),and Charusir"‘ i 9) believed that the formation of

these basins are related 1€ : ent of the major faults,

F . J » .
namely, Ranong-Khlong i—F _in=the~Phai- Malay peninsula, the

Gu 3.2.»1).
\

extends from Burma

fault along the westegr
3.2.1.1 The Three pde

The TPFZ is
across the Thai-Malay Pg Ugh on the western edge of the
Gulf of Thailand. The age - 36 of movement of the TPFZ is

uncertain. ion of the TPFZ was

sinistral and wasd acti ¥ to” Cretaceous by the
evidence of 51gn1fmcant left-lateral offsetaf various rocks ~in

western Thalﬁuﬁ ﬁavl WAEJ ﬁﬁh evidence of _
|
g > western o h

dextral offset.gf mountalin ri alland and Burma
then m*at tﬂ m 'T"a(vll m E]ght—lateral
in Tertlaqv age but were reactivated in Quaternary. Tappomer (1986),
suggested that the Gulf of Thailand was formed By sinistral movement
of the TPFZ and changed the sense of movement to dextral during Late
Cenozoic using the evidence of earthquake in SE Asia. 0’leary (1989),
concluded that the TPFZ was certainly. active during Mesozoic-: and

moved left-lateral as considering from the basement structure along
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EXPLANATION
\. FAULT & FRACTURE -

.
~ =\ NORMAL FAULT

jJ

i
101\
BANGKOK )

4

Figure 3.2.1 The structural framework of the Upper Gulf of
Thailand. (after Nutalaya & Rau,1981 and

DMR 1981,1988)
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this fault. Conseduently, the collision of India with Asia was the
cause of reversal of movement of TPFZ from sinistral in Mesozoic to
dextral in Tertiar&. The major dextral movement on TPFZ is believed
to have occurred in the Eocene to Early Oligocene and it resulted in
large-écale dextral shear stress in the block between this fault.

This shear stress may be expected to cause the extension of the

(1988), attempted to compare

ulf o@nd and Mergui basin. He
‘! e

was |l wrench fault similar to

Tertiary basins in this re
the structural model
further suggested t

the Mergui fault z h was active during

Tertiary. Polachan ded that the TPFZ was

left-lateral in from the offset of

Permo-Triassic grani iland, and changes to

right-lateral in Oligoc€e ovement of the TPFZ is

I

the result in the interprete shear model of the

geeu W%N‘.

crystal block be aggested, that the Gulf is

L
pull-apart basin| -and—formed—by —dext: L le shear tectonics

associated with tEa- . zﬁssw conjugate wrench

faults. Therefore, the NW to SE trepding fault is TPFZ with dextral

e AIUHINUNITIWEING

IRIBN TN e

he sense of movement to

Triassicfto Cretaceous, and possibly change

dextral in Oligocene.

3.2.1.2 Ranong-Khlong Marui Fault Zone (RKMF

The RKMFZ is oriented in the N-NE to S-SW direction which

cut obliquely across the Thai Malay Peninsula. The Ranong and Khlong
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Marui faults lie at the western part of the Gulf of Thailand and
perhaps merge together at the northwestern edge of the Gulf  in the
north and the distance between them increase southwardly. The seﬁse
of movement and age of RKMFZ is very controversial. However, some
geologists suggested interesting information about RKMFZ. Garson

et.al., (1976), suggested that Z has a sinistral movement during

Late Jurassic to Late evidence of the offset

sinistral of the Late 5sic granites with a total
displacement of at piban and Suensilpoﬁg
(1978), concluded t before the Tertiary but
were later‘sinistr ary from the evidence
of the offset of T strally in Phuket area.
Bunopas and Vella (1883 ! m‘. !ﬂ‘. ?_ e faults are the dextral
“ 4 iary by the evidence of
land at that time. Polachan

(1989), studied inﬁdefg%% and Shows'elear evidence of. sinistral

movement of the ’ﬁf / he offsets of t - in the western and
. % s B

southern of Merguiﬂbasl”'” } of QEVFZ which have been

active during Ollgoceiqgio the present.

«SIHEINENINGINT,,

e movement along RKMFZ is at least twice and
e AROTRNN ﬂmW"“}Wﬁﬂ Y et
during Diate Jurassic to Early Cretaceous by sinistral movement and
moved dextrally during Late Cretaceous to Early Tertiary. After all,
during Oligocene to present the faults are later reactivated with

sinistral movement again.
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3.2.1.3 Pranburi Hua-Hin Fault Zone (PHHFZ)

Charusiri (1989), defined PHHFZ and studied the geology,
mineralization and geochronology of this area in detail. The PHHFZ
lies in the west of the Gulf of Thailand, the west of the Hua Hin
basin, and located very close to the coastline in the igneous and

ted in Pranburi- Hua Hin area.

metamorphic complex which are
The Pranburi-Hua Hin a is “/ymphoe Cha Am and Amphoe
Pranburi, Changwat Péﬁi-@k}mﬂpﬂrea is widely accepted
as 'represen;cing a lar"gf-’-, ‘_--.?-g.sapich, Vedchakauclana
and Pongprayoon, 198 cataclastic zone was
developed in Precambri Swer ‘ '_'I’ rocks is believed to be
a part of Shan Thai ; ': 5f”5" ‘major sets of fractures
and faults or lineame . t+'*n} \>:‘ > , N to S, NW to SE and
N-NE to S-SW. The fract gétar 'L:; er Paleozoic sedimentary

rocks, metamorphic complex ,a@?

=T

area. The NW to Shtt&hﬁihﬁ fract 5 ocflrs in the north of

the area and N-NE S-Sﬁ system appears in the

south. he d1recmon of the fault system ﬂearly reflects as a

rather good ﬁ ﬂ;ﬂ j w W‘%{W gﬁ ﬂ ﬁposed very close

to the coastl

oAk B3 SRR INGANYe, o1 e

oldest rock unit is believed to be Precambrian age. The cataclastic
zone and metamorphic complex in this area show many strong
deformations. In general, the sense of mévement and age of this fault
zone are controversiai. Incidentally, this fault may chqnge the sense
of movement and other reactionary through. However, the evidence of

direction of movement of mineral fragments in mylonite samples and

¢
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several cataclastic features in the major fault zone from the NE-SW
foliation show that the sense of movement of PHHFZ is aétually right-
lateral. The development of right lateral movement of PHHFZ has been
caused by the collision of India and Asia during the Eocene time (55

Ma).

age of PHHFZ, such as,

H“-lserous age : Pongsapich et
bﬁs, and Putthapiban and

Suensilpong (1978) consd 3 ‘:  “PHHFZ is of Eocene age. In

Few geologists

Dheeradilok et al. (198

al. (1983) assigned

other words, the ag astie ro these faults varies
between 33.5 to 36 ,:‘“; )8 ubsequently, from the
radiometric data of PH "4‘1j~"_f‘ ‘anlting was active during
Late Eocene to Early O ! (38K 36 Ma) which is believed to be

closely related to thelini#ial opéfiing of the Gulf of Thailand

vicinity of the PH abou reﬁ, reveal that the age
increases away from ghe fault zone 1th1n the range of "44.8 to 66.2

R TIPS RE (P RIE T S

have occurred during the Eoceng age concg&rent with t e collision of
e 4 1) AR 0 ARV e 1o
zone of t1n tungsten deposit in this area, is between Late Oligocene
to Ear}y Miocene (21 Ma) possibly indicating the last major

deformation in this area.

Besides, Terfiary andesitic and rhyolitic dykes with minimum

age about 17-19 Ma are exposed in this area. This can be referred to
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as the youngest effect during Miocene events.

In conclusion, in this area there are Pranburi-Hua Hin
foliated granitoid rocks that are may be Precambrian or Early
Paleozoic in age and the emplacement of granites which is identified
aé Early Eocene age (50 to 55 Ma). During Late Eocene to Early

Oligocene (33-36 Ma), the nt Pranburi-Hua Hin fault was

active, thereafter a s -w‘ _event occurred during Late

Oligocene to Early Mie
3.2.2 Structural Ele

Structures of d have been recognlzed

ea. There are few small
4

from a study of seism ; thogs .in“th 3\
basins in the upper G 5y cas, “Huat] sn, Sakhon basin, Pak
Nam basin and N-Wester bagifi, .sets of faults occur in the

upper Gulf,namely, NW to S 0§ and N to S (Fig.3.2.2). These

faults are the sy(x} ! ts wh cloped at the same time

as ‘deposition of the Bésides, roll-over and

antithetic faults mually occur on the hangiim-wall of these normal

. ﬂumwwswmm

3.2+2.1 XMW to E, NE to SW and' N to S nwal faults

PADIPIIANENAY.......

revealed to scatter throughout the upper Gulf of Thailand. These

faults are mainly developed along the western margin of small basins
in the upper Gulf and-the orientation of these small basins are hence
controlled by these faults. Most of these faults are tilted block-

fault dipping towards the east direction. These faults are listric
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Figure 3.2.2 The structural elements of the Upper Gulf

of Thailand. 1:Krabang-1 well,

2:Phetchaburi-1 well

3:Nong Kae-1 well
4:Sattakut-1 well
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normal faults which have controlled the development of these small
basins. These faults are believed to be active during Oligocene to
Miocene, and usually died out towards the Late Miocene unconformity.
The development of these faults are possibly closely related to the
Three Pagodas, Ranong- Khlong Marui‘and Pranbufi— ﬁud Hin fault zones

and plate motions of India toxard A51a. Therefore, the act1v1t1es of

these normal faults shou d at the same time with the

,and ___J'nese faults are probably

zones. Palachan(1988),

activities of the PHH
the result of moveme
suggested that the ry basins in the Gulf
of Thailand can be transtensional shear
cople resulting f' ene of India moving
toward Asia by devel ex movement of the NW
to SE trending right the NNE to SSW tfending
left lateral conjugat fﬂ@@t:_i 5fwijr1 g Early Tertiary. In the
Upper Gulf of Thalland,;ﬂﬂ#%k?ﬁ-]'win of these listric normal

e lision of India and
Asia and the intefaﬂ i Zi]fhe Pranburi-Hua Hin
fault is the only fau}t which has been clearly dated. Therefore, the

development pﬂ usg ’}“ﬂ g W@,‘s WEFHlﬂﬁmed according to

the PHHFZ ac%&v1t1es. All in all, t se listric ormal faults
s R ATALIYIAL NBFRE e
role 1n the formation of small basins in the Upper Gulf. The
deposition of sediments in these basins are believed to commence at
once after the basin -formation. Thereafter, the last event of
movement in PHHFZ .was active during Early Miocene then the
unconformityA of the depositional sequences in small basins are

accordingly considered to be Early Miocene in age. Finally, the

p
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activities of these faults died out during the Late Miocene.
3.2.2.2 Roll-over and antithetic faults

Roll-over is among one of important features associated with
the listric normal faults (Bealey 1985). It develops in the hanging

wall of listric normal fault and is revéaled along the curvature of

the listric normal fault in The normal movement along

a curved fault plane t ocks apart as well as to

displace them vertically ‘ ntithetic fault produces
result of adjustm | gap by rupture and
develops in the updi ormal faults. To sum
ub, the roll-over e to the same force
and develop becaus urvaty \ ault plane at depth
(Hamblin 1965). Iﬁ “ the roll-bver and

‘the sequence between the

Early Miocene Unconform;@izﬁaﬁl >'f e wMiocene Unconformity (Fig.

3.2.3 Geological Szguctufés in B;&'n
NN I AR Jriim s

feveals that e conf1gurat102 of the pre— Tertiary basement of Hua
n nd UGG 5 4 PG40 ) 8 o o
SE (Flg.qB.Z.Z). The basin is approximately 10-15 kilometres wide and
100 kilometres 1long. There are 3 main sub-basins witﬂ the maximum ,
depth from sea floor to present pre- Tertiary basement of over 5,000
metres. These sub—baéins are aligned along the western coast of the
Upper Gulf. The northern and southern sub-basins are both aligned in

the N-NW to S-SE whereas the middle sub-basin has a crescentic shape

'
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Figure . 3222 Seismic section (line no. 22A)showing the roll-over and antithetic faults in the Upper Gulf of Thailand.
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convexing towards the western direction of basin. The northern and
middle sub-basins are smaller in size than the southern sub-basin

which is the widest and have niaximum depth about 5,900 metres.

Seismic sections show that the formation and deposition in
these sub-basins are controlled by the listric normal faults (Figs.
lts can be categorized into three

to & ) to S. Among these three
fault sets, the majo tl_'_é N&md NW to SE directions.

The development of MY g3

the Pranburi-Hua Hi

3.2.3 a-d). These listric no

sets, they are, NW to.

elated to the movement of
g-Khlong Marui fault
zones. In Hua Hin ly developed in the
hanging wall of listri : Qestern margin. The

antithetic faults are spresent in the Sequence between the Early

formity in the northern

3.2.4 Structural

v/
Due to thm factj
controlled b e ‘ﬁ o w qﬂng Z; therefore th
ovemeﬁt of @Eﬂh e;ﬂaﬂt zonﬁes are :lsely related to the
formatiq ﬁ]e Qﬂ? i ‘.ﬁ q:?ﬂwﬁmrﬁﬂe believed
1gfecﬁ::f plate mo‘nsﬁ 1 ‘

to be t\e India toward Asia during Late

that, the listrD normal faults are
e

Cretaceous to Early Tertiary. Even though the collision of India and
As_i.a has been in progress since the Early Cretaceous, but thé Hua Hin_
basins in is considered t‘o‘has developed during the Oligocene t‘ime
because of the transcﬁrrent of PHHFZ was active during Eocene/Early

Oligocene and the representing of the oldest sediment in the Upper

¢
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Figure 3.2.3 b The seigmic section and geological section &long the E-W

direction (seismic line no. 24, see Fig.3 a for location) of
the Hua Hin basin showing the depositional and structural controls.
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Figure 3.2.3 c The seismic section and geological section along the E-W
direction (seismic line no.16, see Fig. 3.a for location) of
the Hua Hin basin showing the depositional and structural controls.
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Gulf is only defined as Eocene/Oligocene in age.

Because the PHHFZ is located very close to and lies parallel
with the Hua Hin basin, therefore the listric normal faults on the
western margin of the basin are considered to be initially developed

during the major faulting of Pranburi-Hua Hin transcurrent fault.

Besides, the directions of thi jault are similar to the major

% he PHHFZ is also the only

ergth@f movements are clearly

uring Early Oligocene

trending faults in the
fault zone in this

identified. The maj('-’

age (33-36 Mg), and t was active in this area
during Early Miocene
plate motions in thi Lon e\ agtive that time. In addition,
some Tertiary bas similar structural

framework to that are considered to be

The info' n o bions-—a sedimentary sequences

in Hua Hin basin evolution of the

]

basin. The structur%} history of the basin can be summarized into 3

s, of VPSR ARG o

Early Mlocene‘uo Late Mlocene and Late Mlocene to Holocene.

There are three fault sets which were developed in the Hua

241
B q

Hin basin at the same time, they are, N-NW to S-SE, N-NE to S-SW and
N to S normal faul.ts (Fig. 3.2.4.1 ). These faults control the
directio.ns of the sub-basins in the Hua Hin basin. All fault sets

were active at the beginning of the development of the basin in the
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Figure 3.2.4.1 The structural map of the basement of

~ the Hua Hin basin.
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Early Oligocene (33-36 Ma). Some Tertiary basins in Thailand, such
as, Phitsanulok basin (Knox and Wakefield, 1983), Suphanburi basin
(O’leary and Hill, 1989), Pattani basin (Lian and Bradley, 1986), are
Selieved to be formed during Late Cretaceous to Early Tertiary and
the oldest sediments are of Oligocene age. The Indo-Himalayan
collision 1is the major cause of Mae Ping and Three Pagodas faults
#// Tertiary time (0’leary and
/ y

=

i-f-:ggens with intervening

movements that were active

Hill, 1989).
—

In the Hua(

basement high area we

rifting extended progués 7 g0 d during Early Oligocene as

characterized by esifte 2dding with limestone which is

west.,

During Late gllgocene to arllest Miocene, the renewed'

uplifting was ﬂ%é 8 ’3 w H:W‘E wg%ﬂt‘j of sedimentary

unit A in the ua Hin basin. The deforma ion was str est in the
roreners ORI 4 wwnweﬂ ’}fﬁ%i southern
sub- ba51ns. The wuplifting may be the result of the subsequent
‘tectonics in the PHHFZ (23-16 Ma.). The sea-floor spreading in the
Andaman sea is the cause of uplift and erosion in the Mergui basin
during earliest Early.Miocene (Polachan, 1989). Therefore, the late
tectonic activity in the major fault zone and the sea-floor spreading

of Andaman sea may be the result in the renewed uplifting of Hua Hin
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basin represented by the Late Oligocene -Early Miocene unconformity

and the listric normal faults continued to move.

3.2.4.2 Early Miocene to Late Miocene

During the Early Miocene time, the Hua Hin basin continued to
subside and was accumulated by the thick sequence of the interbedding

of shale ,limestone and

ich is referred to the B

o be located in the west

T ———
bsidence of basin. The
AN ,
SN eveloped during this

sequence. The basin depoe

along the normal fault

roll-over and anti

time (Fig. 3.2.4.2)

of Early Miocene, the unconfe: .
L b A2
-“":'J' Tf"‘ l‘-"‘r - 2 'VJ

basin. In the H?‘ Hin n, t om regime may be the

result in the tery ‘*‘! and the influence

of the clastic sediments deposited in the upéﬂb portion of the wunit

AN 1)L Lo 114 10T
DYAF ST A IR R wn sac

continuecﬂ to subside by the relat‘ively slower extension rate than in
the previous time. The upper portion of the unit B was deposited
which are characterized by the interbedding of sandstone, shale,
clay, dolomite and 1imestone. The faulting was died out at the Late
Miocene time. The roll-over and antithetic faults were also ceased

during this time. The Late Miocene unconformity of Tertiary basins of
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Figure 3.2.4.2 The structural map of the Early Miocene age.



‘87

Thailand and adjacent areas is defined by the information from high
alumina- alkali basalts which are widely distributed in southern
Indochina, - northern, southeastern and central  Thailand
(Bunopas,1983). The Late Miocene basalts indicate the climax of E to
W extensional tectoniés in this region. Barber (1985) suggested that
the northward movement of Aust li 6 collide with SE Banda Arc and

the subduction of the P India ocean are ‘the major

eﬁpresented by the Late
:m, in the Hua Hin basin

ined as Late Miocene in

cause of the compr
Miocene unconforjmity(v

the unconformity betw

re@m

iocene time, therefore the

unconformity sho be defined o, Fhereafter, the slow

rifting of the Gu:m- ao Phaya basin was ceased

during the ioc e'r ed by the oto eny of‘w'estern Thailand and
Burma as‘ sh ﬁﬂﬁﬂﬂnﬁzﬂtﬂnﬁn:ﬁmdmg the‘ Lower
Centra in (Nuta ,%B ," r ﬁt io eéJ Pliocene, the
interbed Jlﬁ.:j anﬁi]\e amﬁﬁ))l »uﬁgijs ezvtited.

The information of the marine.t.ransgression from the southern
basins in the Gulf of Thailand ,namely, Malay and Pattani Basiné
shows the timing of initial incursion of the sea in the Gulf as
Eocene to Early Oligocene (Woolland and Haws, 1976; Lian aﬁd Bradley,

1986). In the Upper Gulf area, the depositional envirohment was
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shallow marine represented by the influence of the marine

transgression during the Late Pliocene to Holocene.

&
The renewed subsidence was initiated during Late Pliocene

and has been continued to Holocene time as presented by the block

faulting in the Lower Central Plain (Nutalaya, 1984). Some of the

W

the main drainage lines lia ‘ : tral i continuously to

faults in the Upper Gulf r during the time, and control

both the present-day ea floor of this area ‘and

the Upper Gulf areg poonly consolidated sediments have been

regressions of world : ‘ 7_"" e effected the shallow seas
that cover the SE Asié are 'giﬂf”f« ”:~ngkok soft clay revéal

that the last trasgre -1gprj§ﬁﬂ§ g: ing the Middle Holocene.

Thereafter, the Lower Q9§;5§H: lad H_ﬁ_-rged a few metres ffom the
sea, this actlviéw ast tectoni esvidence related to
the tectonic actl | ies i During Pliocene to
Holocene the intefglddlng of unconsolldated gand and clay has been

deposited xﬂhuﬁl K}ﬂﬁﬂﬁw mﬂ% as the unit D.

The unit D is &ccumulated undﬁ§ the shallow sea env1ronment.

3 sollalile L@iﬂ?&ﬂ?ﬂ’l‘ﬂtﬂﬂ th

The sedimentary units of some Cenozoic sediments of the Hua
Hin basin ‘earlief described in this study serve as a fundamental
basis for the sedimentary facies analysis. The sedimentary facies is
defined in descriptive term as a certain volume of rock that can be

characterized by a set of features, such as grain size, geometry and
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structure, that distinguish it from other rock units (Anderton,1985).
The interpretative .term of sedimentary facies is a label §ummarizing
the 1nterpretat10n of the processes and env1ronments of dep031t10n of
a certain rock unit. The sedlmentary fac1es analysis is the

description and classification of any body of sediments followed 'by

the interpretation of its proc-‘.»;/Fnd environment of deposition. A -

/'wered to be genetically or

environmentally is :'ma-m is wused to represent

 related depositional‘!ﬂvr—--

ional system.

tchaburi-1 well had
penetrated sedimen in addition to the
erefore the subsurface
.very limited. Most
sedimentary facies from s.study are/ rred to from 'this well.

Besides, some sedimentarx;ﬁﬁ%@ﬁj f ‘each .sedimentary sequence of the

Hua Hin basin  ;& not be - ln the Phete aburi-1 well, and

coul

consequently mom this study. . The

sedimentary facies ' used to the reconstructlon of depositional

it 8 (IR s

system from ac1es a35001a§aon. Desplte the fa t that some

e 1D LA B s

system 1s not critically affected.

The detailed subsurface geological analysis has allowed the
distinction "of the sedimgntary units within the Hua Hin‘ basin as
previously.described._Each of the sedimentary units is considered in
terms of sedimentary facies for further uses in the reconstruction of

depositional environment. The sedimentary facies in'this study is
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characterized by 3 main parameters, they are: lithology, sedimentary

structure, some aspects of external geometry and fossil.

The foregoing discussion will be focusing upon the

descriptive and the interpretative sedimentary facies, respectively.

The lowermost sedimenta; nit of Cenozoic sediments in the

Hua Hin basin is the uni %/ornﬂably overlies  the pre-
Tertiary basement roc é‘ analyzed in terms of
e —

‘-MCal data available for

the uppermost 440

sedimentary facies A
the analysis of
metres thick e where the maximum
thickness of the 2,800- metres. The
lithology of the the interbedding of
shale with limestone ed oi’ sa_mdsf.one in some
parts.I The pollen of Classopol ‘::"4_;7 i Circulina parva,

Classopollis ]ardlﬂel, s, Proxapertites sp.,

’ sedimentary facies
(Pecten,1984). The Eeral is fﬁies is wedge-shaped or
wedge-lens shaped and sest in the lowermost part of the basin. The

characterlstla uﬂﬂ wCEJ W :3 WA&LI} ﬂ ‘ind presented in

Flgure

awqmﬂm URIAINYIA Y

verlylng unconformably the unit A is the umt B which is
generally characterized by the interbedding of shale , 1‘1mestonev and
siltstone in the loﬁer part and tile series of fining u;;wardv sequence
from sandstone or siltstone to shale intervening with the thick '
sequence of shale, calcareous shale in the ﬁpper part. There are 2

sedimentary facies in this unit ,namely, sedimentary facies Bl and B2
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in ascending order; The sedimentary facies Bl, with approximately 500
metres thick, unconformably overlies the top of the interbedding of
limestone and shale of sedimentary facies A. The external geometry of
this facies is considered to be sheet-draped to wedge-shaped. The
lithological characteristics of this facies are mainly interbedding

of shale, limestone and sandstone. The pollens of Stenochléena

laurifolia and Florschuetzia li milobate are present in this

sedimentary facies(Pecte he sedimentary facies Bl

< A
ﬁThe overall geometry
wedge- ed or tabular. The

succession of the

is 1,300 metres thic

of this facies

sedimentary facie
seriés of fining-u >, siltstone to shale
intervehing with t claystone, . calcareops
shale/claystone, san il ". ‘ & e minor sandstone andb
dolomite/limestone, witl btio. off 1:1. In this _

sedimentary facies is rep of Gramineae, Queercus,

Alnus, Pinus, and Florschuetzia

1evipoli(Pecten,198:). ofiﬁhe facies association

B is summarized and presented in Figyre. 3.3.b.

ﬂ yCElJS ’sge;ﬂaﬂ Wrz Th‘e unit Dby the Late Miocene
““°°“f°arw T ey o

sedimentary facies C is mainly characterized by the series of
fining upward sequeﬂce of sandstone and clay with the sand/clay ratio
of 1:1. The overall geometry of this facies is taﬁular or sheet
covering over thé study area. the facies is approximately 500 metres
thick. The characteristics of the facies C is supmarized and

presented in Figure.3.3.c.
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Figure 3.3 b Summarized the depositional environments of

Facies association B.
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Figure 3.3 c Summarized the depositional'environments of

Facies association C.
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The uppermost unit of sedimentary sequence within Hua Hin
basin ‘is the unit D which unconformably? overlies the unit C and is
represented by the sedimentary facies D. The sedimentary facies D is
characterized by association of éand and clay with the sand/clay
ratio of 1:1. The facies is approximately 400 metres thick. The

overall geometry of the unit abular covering over the study

~areas. The characteristics . facies D is summarized and

presented in Figure.3.
3.4 Proposed Depositd

The sediment 25 withi ua Hin basin have been
analyzed for the ‘iInterp environments. The
characteristics of namely, lithology,

and fossil are used to

sedimentary structure,

compare w1th the models. Consequently, all

} from the analogous

possible dep051t§3FqA ﬁﬁ#ﬁ

study of sedimentar -\J cies models. All in

all, the dep051tiglal env 3 conclul}d from the detaiied

analysis Ofﬁ rosgﬁe deﬁsmlchal environments into the most

PR

NINBINT
YNy

As a matter of fact, the Hua Hin basin was developed as the

possible one

AR 0

half-graben and has been subsided during\ﬁhe deposition of facies A.
The Hua Hin basin was formed by the listric normal fault, during
rapid subsidence to. form the graben, and the sedimentary facies"
associated faults, such as, alluvial fan, talus, etc. may vbe

deposited in the basin. The sedimentation of Cenozoic sediments in.

2
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the Hua Hin basin under the present investigation began under the
lacustrine environment. The sédimentary facies A.as compared with the .
.facies models of Picard and High (1972 and 1981), Reading (1979) and
Davis (1983) is interpreted the lacustrine sediments and represented
b& well laminated of shale interbedded with limestone and mihor

sandstone. The maximum thi the sedimentary facies A is

approximately 2,800 metré y facies A is the lowest

of the Hua Hin basi sﬁbsidence the initial
sedimentation in the imentary facies whichr
associated faulting. basin was under the

lacustrine environme

environmental

and the

After the lacustrlne sedimen tlon of the sedlmentary facies

et [T e S——

in the reglon. This caused the erosion d tilting o he facies A.
ne ARSI RLBIRNE ARG = o
Late Olf%ocene to Early Miocene age earlier discussed in 3.2.4.
During the deposition of faéies B, the area of Hua Hin basin was
extended wide—spreadiy in the upper part and the deeb half- graben
configuration was abandoned. This is believed to have the influence
on the fluvialtiie sedimentation in the upper sequence of the facies

association B.
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The lacustrine sediments of the sedimentary facies A 1is
overlain by the lacustrine sediments of sedimentary facies Bl. The
sedimentary facies Bl, as compared with the facies models of Kukai
(1971), Picard and High (1972 and 1981), Reading (1979) and Potter
(1980) is considered to be tﬁe lacustrine sediments represented by

the interbedding of well lamin shale, limestone and sandstone.

The thickness of the:s s Bl is approximately 500
metres. Therefore, ’ &;‘ sedimentary facies A
followed by the upl{ ion, Ya Hin basin was again
subsided and contin .._ e d i ed -- the influence of
lacustrine environme was presumably
the result of noved@ntght , listRic lormal, fault which control the

development of thi :f‘.’ many, ep: s of subsidence are

¥ .
represented by the mediu graiﬁéﬁiku tic influx under the influence

of high energy regime in an that of the facies A. The
subsidence rate.?af : t of the facies B1
and consequently the {fﬂlu)toward the top of

this facies.

Aftexﬂtﬁﬂ:&}%ﬁ%ﬁwmﬂﬁm the area of

Hua Hin ba31ﬁuwas filled up q; the approx1mate1y X, 300 metres thlck
ot o QAR R FAIHRAIR AR o
by erles of fining-upward sequence intervening with the
shale/claystone interbedded with minor sandstong and/or carbonate
rocks. A series of fining-upward sequence of this sedimentary facies,
as compared with the-facies models of Allen (1964), Walker (1984),
Reading (1978), Selley (1980), Miall (1982) and Davis (1983) \ié

concluded to be the channels and banks of high sinuosity meandering
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stream of fluvialtile environment. On the other hand the
shale/claystone interbedded with minor sandstone and carboﬁate rocks
of this sedimentary facies B2, as compared with the facies models of
Petersen et al., (1963), Muller and Irion (1969), Picard and High

(1972,1981), Reading (1979), Potter (1980) and Davis (1983),> is

concluded to be lacustrine fnment.- Therefore, during the

/‘é’basin had undergone many

i inﬁrepresented by several

deposition of facies

episodes of subside

In short, facies association B

the area of Hua ' subsided wunder the
iﬁfluence of the dec ¢ this ‘r-e.gion. During the
time when lower por e acle deposited under the
of the Hua Hin basin was
characterizedb as a half-g ihetn, . this, the half-graben of the
basin was "'ﬁiﬁa;;;:=z;:==:4-:;x ion o s :_io portion of this

facies was depos: ustrine environment,

throughout the Hua H}n basin and other areas in the 'Upper Gulf of

Thailand. hﬁ%ﬁﬂéﬁ%ﬁ% ﬂqaﬂ ‘jlas terminated at

the end of t deposition of the facies assocmtlon of fluvio-

o RS SO I TIE 6 8

The characterlstlcs of facies association B and their
environmental interpretation are summarized and presented in Figure

3'3' b.
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3.4.3 Depositional Environment of Facies C

The facies C unconformably overlies the facies association B.
This Late Miocene unconformity is well-known and widely distributed
in the SE Asia indicating the time of final E to W extension of the
Cenozoic basins in this region. After the end of deposition of the
facies association B, ‘ ‘ ‘ in and adjacent area were
characterized by iy &-and the facies C was
TE———
iescence to slow subsidence

uniformly deposited u

episodes throughou

.3\}zed by the series of

fining upward sequenc Sari .* "; \knd the overall geometry

\

ll~

of this facies imentary facies C as
(1965), Walker (1984),

st >3 ‘_' o 5
Reading (1979), Selley (1986 Davis (1983) is defined to be the

channels and ba the fluvialtile

environment.

‘ﬁ il — 3 L"

0 0

The characteglstlcs of th facies association C and the

enmonmentalﬂqg,g qqqng;;q@ W QA Gented 1n Figure
SRR JpagInenae

3.4.4 De
The uppermost facies of Cenozoic sediments in the Hua Hin

basin is the facies D. After the uplifting during the Pliocene, the
renewed subsided was initiated at the Late Pliocene to Pleistocene
time with evidence in the Lower Central Plain (Nutalaya, 1984). The

facies D was deposited under the slow rate of subsidence in the area

’
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of Hua Hin basin during Pliocene to Holocene. As a matter of fact,
the Tertiary sedimentation thfoughout the SE Asia was influenced by
the episodes of transgressions and regressions. From the study of
Beddoes (1980), the first marine transgression was defined during
Eocene to Early Oligocene, followed by the second widespread marine

transgression in this region

Miocene regression occurred

f g' )@er Middle Miocene. The
episode of maximuf mmg Late Miocene to
f. oueg “Earl

'liocene transgression.

j Late Oligocene to the end of
Early Miocene time. After L’n

and followed by minor

Early Pliocene an

Throughout the Plioce re several periods of
fluctuation of t ‘ would have éaused»
.regressions- gnd 'ins in this region

(Hutchison, 1986).. jor~ marine ssion of world-wide

glaciations during the Plets ocene time have effected the shallow
S BN =
-sea in the SE Asia, Therinitial mar ' gression in the southern
| R i :

f Ying Eocene to Early
Oligocene (Wool’lancﬂ & Haw, lan &&radley,l%) and the

incursion of the sea insthe Northernfipart of the Gulf was = considered

o v sl UL LT EATE e o
- oA fé‘%inm 3T ﬁﬁiﬁi’iﬁ‘ﬂ Foovt

defined as Mlddle Holocene (Somboon, 1990). The marine fluctuation in
SE Asia during Middle Paleogene to Holocene are summarized and
presented in Figure 3.4.4.a. To sum up, the sedimentation in the Hua
Hin basin and adjacen£ area was influenced by the marine flﬁctuations

during Pliocene to Holocene.

\
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Figure 3.4.4 a The eustatic changes in sea level of SE Asia.

(after Beddose, 1980)
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The sedimentary facies D is characterized by the interbedding
-of clay and sand. Evidences from the sedimentation during Pliocene to
Holocene in Chao Phraya basin in the Lower Central Plain in the north
and Western basin, Chumporn basin, Pattani basin as well as Malay
basin in the southern indicate the marine transgression (Pradidtan.

entation of facies D was concluded

et. al, 1990). Therefore, the sedi
:rj“ sedimentary facies D, as

ﬂ.—(ﬂ";gzz), Reading (1979),

to be wunder the marine:-~-'
compared with the fac
Selley (1980), Mial 1983) loway & Hobday (1983),
Walker (1984) and | ), Fraser (1989) are

considered to be the current-sand which

The characteristi ~sedim X succession has been

the sea-floor spreéaing ".'Theig activities combined
with other factor , climate,@gource of sediments, etc. within
e o B AETIREART
Cenozmq ﬁlmenta seﬁencgs of the Héa Hin basin %was 1n1t1a11y

DB NI NN IDEL:. o0 e

basin which formed the deep half-graben. Thereafter, the upper part

deposite

of basin was filled up by the fluvio-lacustrine environmént.
Consequently, the fluvialtile sediments were'wide-spreadly deposited
over the Hua'Hin basiﬂ and other area in the Upper Gulf of Thailand.
Finally, the marine sediments were accumulated in the uppermost part

of basin and adjacent areas {(Fig. 8.4.4.b).
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3.5 The Hua Hin Basin Model

In conclusion, from the previous investigations on the
Tertiary basins in the Gulf of Thailand, there are three main ideas
about the development of these basins. The first idea is defined
during 1974 to 1987 by many geologists, such as, Achalabhuti
(1974,1980, 1981, Paul s i ?7;»), Bunopas (1980), Mitchell
(1985), Gatinsky (1986 _ 1) gnd Pradidtan (1987). It is

believed that the dev t-f fertia 4 basins in the Gulf is

concluded to be the tions in SE Asia during the

Late Cretaceous \vities of plates in SE

Asia were closely of India toward Asia, the

sea-floor spreadin t of granites in this

region. Most of geo asins as the rift basin
model. However, few as, Mitéhell (1985) and
Hutchison (1986) cla551f - as.the back-arc basin model.
During 1986 to 1 1"chison (1986), Lian
and Bradley (1988 “nu _:‘; ed the new idea about
the construction of these basins. Thls is the second idea which is

believed thﬁ ﬁﬂz{‘}% ﬁﬁ%ﬂﬂlﬂoﬁThalland are the

shear basin fbdel or contln%?tal wrench basin model formlng by the

mer G RGR) FUAMA HB Y o

comblnaahon of the first and second ideas is formulated into the

-+

he

third idea by many geblogists, such as, Daly, Hooper and Smith
(1987), Chinbunchorn, Pradidtan and Sattayarak (1989) and Polachan
and Sattayarak (1989). In this idea, the developmeﬂ; of the Tertiary
.basins in the Gulf of Thailand are the result of the plate motion in

SE Asia during Late Mesozoic to Early Cenozoic combined with the
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interactions of wrench faults in this region. These basins are

classified as the rift/ pull apart basin model.

On the whole, most sedimentary basins develop in the series

of many stages with each stage is a response to a particular tectonic

&

setting at different geological

have a complex tectonic. a diverse assemblage of

structural styles an For the purpose of

E— W o—

interpreting modern am"-’

models are suggested ‘ i ;ﬂ he epositional systems,

in, a series of basin

geological structures ¥ e =MV‘1 ting for each one.

These basin models preting the regional

plate tectonic histo

NPTl
AT i’

There are sever ications of basin models
that have been used in thi%ﬁg@@d f  h.as, Miall (1984), Ingersoil
> ‘ d b, As noted for the
study, the many basj|“ ‘¢ development stages.

The each stage has a different tectonic setting, structural style and

‘o LY
ceporitionsl @ELE JNUNTNYING
a -

he _structural stylef%f the HuazHin basin isysdominated by
mainly iﬁﬂlaﬂzﬂ ﬁmoumrlrg m EJ lalcg.llal faults,
accompanied by the antithetic faults and roll-over. The normal faults
control the development of the Hua Hin Dbasin and influence the
configuration of the basin. The basin is elongated mainly in the N-
NW to S-SE trend. The basin is approximately 9-10 kilometres wide and
100 kilometres long is aligned along the west coast of the Upper Gulf

of Thailand from Phetchaburi to Prachuap Khirikhan provinces. The




Table 3.5 a Classification of the types of sedimentary basin.

(after Miall,1984)
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1. Divergent margin basins

Rift basins

2. Convergent margi

Trenches ‘¢
Forearc ba
Interarc ar

Con .
SutuJ zone

Basin type "'n

mummmmmm

9Fault termlnatlon basins

Pull-apart basihs in en echelon fault 8ystems

o sl SAINABANENA ...,

Foreland basins

Peripheral basins

Infra—suture embayment basins
Associated iranscurrent fault basins

5. Cratonic basins




Table 3.5 b Basin Classification.
(after Ingersoll 1988)

Divergent setting

- Terrestrial rifts valley
Proto-oceanic rift
Continental rises and te
Failed rifts and s ‘
Intracatonic basir

Trenches
Trench-sl

Remnant ocean
Per1pheral fo

Transform setting

Transtengional basinc
~Transpre tJ
Transrota

Hybrid settings

&2@3&&&‘2%%%% 4N

=

'mil

108
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major normal faults which controlled the formation of the basin lie
on the west of the basin corresponding to the depocentic features in
the west. The faults are the listric normal fault which is believed
the effect of the inter actions and movements of the transcurrent
faults in the area. They are, Pranburi- Hua Hin, Three- Pagodas and

tivities of these transcurrent

Ranong- Khlonge Marui faults, -

plate movement in this
d the main cause of the

formation of these tran / “Jw during the Late Cretaceous to

faults are believed t
region. The collisi

Early Tertiary. After he plate motions, such
as, sea-floor g were still active

this basin. The sedimen ‘,'ﬁ;f“;g' ociated faulting were deposited

lacustrine environment weEEEEEE“ d i lower sequence of

)
basin. Thereafterijpbﬁ middle se inf yas represented by

the fluvio- lacustrifie sedimen viatile sediments were

deposited over the Iﬂea in the Uppef Gulf anE]is finally covered by

NN NS

Upon c paring the Hua Hin basi w1th the b models of
et RN ﬂ@m&%ﬂﬂ’}% mal&d that the
Hua Hin ba51n had been developed in many stages. At the Late Mesozoic
to Early Cenozoic, the plate collisions in the SE Asia produced the
compression shear stress in this region which caused by _the
activities of major transcurrent faults. Transtensional stage and
Back arc stage possibly developed at that time. Subsequently, the

cratonic crust attenuations are represented by the rifting stage with

-
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extension stress régime. During the rifting stage, the effects of
shear and compressional, extensional stress are represented by the
activities of transcurrent faults, subsequently plate collision and

sea- floor spreading.

As a result, the Hua Hin basin may be initially developed as

. However, there ié no
evidence of magmatic azc . ntation, therefore at
that time the basin the transtensional
basin model. Then thes$ active represented
by the _rifting s cranstensional stage.
Therefore, iﬁ the prese é Hua Hin basin is
concluded to bev the asin or assoCiated

transcurrent fault basi;

AULINENINeINg
PRIAATUAMINYAE
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