CHAPTER IV

GEOLOGY OF THE UPPER GULF OF THAILAND

The stratigraphy of the Upper Gulf of Thailand is poorly

established because the lack of 'ta. However, in this study the

#E the adjacent basement- hlgh

and reconstruction of

sedimentary data of the Hua |
areas are available ‘
depositional environme T} Se ) cies are used in the
correlation and formul%

stratigraphy of the

Upper Gulf of Thailand.

4.1 The Sedimentary Facic P cmen : V‘«‘- Areas of the Upper Gu}l
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can be subdivided into
3 depositional sequence,fz"'lzz- tion and geophysical logs,

by the three markers which-are used /o elate the depositional

sequences through the-Hua sinand th ﬁ' Gulf of Thailand.

Generally, the thr% marker ; pres@ﬂ: in the grabens,

half-grabens in the Upper Gulf but inm the horst or basement-high

mtervenﬁi%ge% NRNTWUAN e v s

because there was no depositiondf the lowest sedimentary sequence inp
tnese sxdap Wliel SN Pk b ddd VJHE,L’lﬁbﬂsmnded
into 4 sedlmentary facies according to intergrate the llthOloglcal
and geophysical characteristics of information from Phetchaburi-j

well as summarized in Figure 4.1. a

-

The lithological characteristics of Tertiary sedimentary

sequences on the basement-high areas of the Upper Gulf are revealed
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Figure 4.1 a Summarized characteristics of the sedimentary

facies in the Hua Hin basin.
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by the three wells which were located in the Upper, Middle and lower
parts of the Upper Gulf. Krabang-1 well was located‘in the north-
eastern basement-high area of the Upper gulf at latitude 12°59° 50" N
and longitude 100°24' 07" E with total depth of 3,622 feet. Nong Kae-1
well was situated at the central basement-high area at latitude i d
32" 49" N and longtitude 100°18' 15" E with the total depth 4,211

the southern basement- -high
&1100%7' 39" E with total

ground seismic surv i 1 h imentary sequence of

feet. The Sattakut-1 well wa
area at latitude 12°08'

depth 4,353 feet (Fi

From the inte geophysical logs and
these basement-high ar Cate d 3-4 sedimentary facies

(Fig. 4.1 b).

Krabang-1 well was lb¢ a-{ the north-eastern basement-high

area. This basement-highf,,,xggéf dgeybetyeen the Sakon and

4
Paknam basins (Figs

basement-high arealjbomp ise S -1men€E}y facies, namely,

sedimentary facies 1, 2,and 3 in desgending order (Figs. 4.1 d & e).

The basal facﬂum i) b B\ iorb ik b pre-tertiary

limestone basement. The thickmess of thigwfacies is Iﬂ.-t!g;jrox1mately

500-1,000 594t | 54 “edihepehbd dutibh-d ki of G

thick bedaed sandstone of variable colours interbedded with red and

to very

brown shale. The sedimentary facies-2 or middle facies overlies the
Late Miocene unconformity which is the upper boundary of the
sedimentary facies-3. The middle facies consists of thick to very
thick bedded of sandstone of variable colours interventing by yellow

clay. The thickness of this facies is approximately 1,000 feet. The
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Figure 4.1 b The sedimentary facies in the Upper Gulf of Thailand.
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The seismic section and geological section along the E-W
direction (seismic line no. 26A,26,see Fig. 3.a for location)
of the Hua Hin basin showing of the location of the

Phetchaburi-1 and Krabang-1 wells.
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top facies or the sedimentary facies-1 overlies unconformably? the
sedimentary facies-2. The sedimentary facies-3 is characterized by
the thick to very thick bedded sandstone interbedding with yellow
clay. This facies is approximately 1,000 feet thick. There are no

record of palynological evidence in the Krabang-1 well.

The environmental reco

}ion of sediments overlying the

north-eastern basement-hig ented by the sedimentary

ngzl wgﬂis analysis 1is based

re and external geometry

facies analysis of
primarily on lithology,
suggesting that the f i e ron “‘mgs dominated in this
basement-high area. The ba ’ f' :i sedimentary facies-3 consists
of the interbedding of $a ) '{;I, ale wi h the sand/clay ratio
of 1:1. The external ge
sand and clay, and the

facies is characterized b

external geometry is tabula F 1iddle and basal facies, only

e
L

the short 1itholoq‘§al*¥é§argﬁjﬁt§tw; e Pecten Company

and the information.of th hout lithological and

geophysical logs aremlsed to as compared with axe facies models of

Walker (1984), Reading }i’ﬁo iall (1982), and Davis
(1983). They ﬁﬁﬂuiﬁﬂﬁe 1 iﬂiﬁaﬁronment. In the
upper faci ;]t is e —‘3 } ﬁ par, w‘:E]he facies
model ogmr ﬁﬁﬁfm ilﬁﬁs ;ﬂa?:l)a 11 (1982)
and Davis (1983) and are concluded to be the shallow marine
environment.

Comparing the sedimentary facies of the north-eastern
basement-high area with the sedimentary facies of the Hua Hin basin,

the sedimentary facies-3 was deposited during the same time as
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sedimentary facies A and B. Similarly, the sedimentary facies-2 and
facies-1 were deposited during the same time with the facies C and D,
respectively (Fig. 4.1 f). Initially, the thick sediments of
lacustrine and fluvio-lacustrine were deposited in the Hua Hin basin
whereas on the basement-high area the activities of the fluvialtile

system were dominated. However, there was an interruption of

“*//x Hin basin by the uplifting
and erosion as represent 4&

Junconformity of Early

Miocene age between the : ies and upper fluvio-
lacustrine facies. e . f “’Q i environment was
d

stern basement-high

sedimentation in the lower parQb

dominated in the Hua
area over the Late final, the marine
environment entirely i g& : : ea and still active

to the present day. Injbrikef, ' mentation within the half-

graben were under the influence. to fluvio-lacustrine,

qc :__‘: d
fluviatile and marine envinggﬁggﬁs;i sending order, whereas the

sedimentation over i area, were under

the influence of fluvi' i ,‘erﬁiart and the marine

environment in the upper part.

| NS NN0I e
A amtﬂimiﬁmﬁif;ﬁ" e

The sedimentary sequence in this basement-high area can be subdivided
into 4 sedimentary facies , namely, sedimentary facies 1, 2, 3 and 4
in descending order (Figs.4.1 h&i). The sedimentary facies-4 is the
basal facies overlyiné the pre- Tertiary basement rocks. The geometry

of this facies is lens-shape with maximum thickness of approximately
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Figure 4.1 f  Stratigraphic correlation of the Hua Hin basin and

the north-eastern basement-high area.



Basement

Figure 4.1 g The seismic Section and geological section along the N-$
direction(seismic line no.17 ,see Fig. 3.a for location) of
study area showing the location of the Nong Kae-1 well.
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Summarized characteristics of Nong Kae-1 well.
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1,000 feet. The characteristics of this facies is mainly the
interbedding of grey to brown limestone with red to brown shale.
Overlying the basal facies is the sedimentary facies-3 with
approximately 1,000 feet thick. The sedimentary facies-3, with
tabular geometry, overlies the Early Miocene Unconformity. The

sedimentary facies-3 consists of

T, yellow shale, calcareous shale

/ he characteristic of this

rénce. The sand/clay ratio

- T——

of the sedimentary faﬁ'—' i-N.. ,‘-'guntary facies-2 overlies
nformity in between.
The sedimentary ed, brown, grey and
yellow shale interbedded grained sandstone
with some conglomerate h 4 d/Clay rat io of 1:2. The uppermost
facies unconformably” i facies-2. The

sedimentary i PpIO: ely 1,000 feet thicks. The

'\a sand/clay is 1:1.

The overall geomgry of is.ﬂtabular. There are

palynological evidentes, the Nong-Kags1l well at the depth of 3,440-

3,550 feet @fummmm&am and sedinentary

facies:-3,ﬁe’s_,iective%j. From sidewall core at the depth of 3,340-
N

3,550 @qe ALH él j_meuiﬂﬂg n&gﬁdﬂo as Eocene

to Early Miocene in age. At the depth of 2,968 feet, the pollen of

tricolpates are represented Tertiary age.

The environmental reconstruction of sediments overlying the
central basement-high area is based on the sedimentary facies

analysis of the Nong Kae-1 well. This analysis is focusing primarily
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on lithology, sedimentary structure and external geometry. The basal
facies overlies the pre- Tertiary basement rocks as compared with the
facies models of Picard and High (1972,1981), Reading (1919) and
Davis (1983) is concluded to be lacustrine sediments of shale
interbedded with limestone and sandstone. This facies 1is the
lowermost part of the Cenozoic sequence which was deposited only in

‘ ‘ yt-high area. The external
wedg A shape. The lacustrine
_.#

Jerl@e sedimentary facies-

the facies models of

the depression of the cent{

geometry of this fac1eM

sediments of the basal 'i'
3. The sedimentary )

Walker (1984), Readi

Miall (1982) and Davis
(1983) is consider and floodplain of
meandering stream of 2 ; ir This sedimentary facies
is characterized by in n ._*2 one, and shale. The external
geometry of this faci e unconformity between
sedimentary facies-4 j ;,f7i3 -g= v Ties—S is defined as Early

Miocene in age. Afite ne pviatile nta a2 of the sedimentary

ed in this basement-high

34

facies-3 the sedimerfj} ﬂ
area. As Compared the Gsechmentary fac1es-2 w1th the facies models of

i ol H SRR sy o

Miall(1982) anauDams (1983) t]g;s facies 1s concluded to be deposited
under tQ wf}ﬁ\a ﬁ im\ﬁdtwqtf}%nﬁqu ﬂﬁsedlmentary
facies 1qs composed of shale interbedded with sandstone with the
sand/clay ration is 2:1. The sandstone is characterized by medium- to
coarse-grained with some conglomerates. The uppermost facies is
facies-1 as compared with the facies models of Reading (1979), Selley
(1980), Miall (1982), Davis (1983), Walker (1984) and MaCave

(1985),and is concluded to be shallow marine environment. facies is
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the shallow marine environment.

Comparing the sedimentary facies of the central basement-high
area with those of the Hua Hin basin (Fig.4.1 j), these are
differences both in thicknesses and depositional environments. The
sedimentary facies-4 was deposited only in the depression of the

central basement-high area whi facies A of relatively greater

thickness was deposited

!lfg)art of the Hua Hin basin
onn!ntQt, in the Hua Hin basin

under similar lacustri
the thick sediments lorlacustrine of the facies B was
deposited whereas in area the fluviatile

sediments were domina cies-3. Afterthat, the
fluvialtile environme ghout the Upper Gulf
represented by facie Hue é~;;: in and sedimentary facies-2
in the central basement- '____'"“"fl_upp most sedimentary sequence
of the study area is repre _‘:; shallow marine sediments as

defined by the {Eii@s ﬂJiﬁ t and the sedimentary

facies-1 in the centt

The Sattakut —1 well was located in the south-eastern

w8 B BRI e i

area is the ri ge between the N- Western ba81n and thﬁ,Ko Kra basin
riect YT BT EHASE T DY b arn cn
be subd;llded into 3 sedimentary facies, namely, sedimentary facies
1, 2 and 3 in descending order (Figs. 4.1 1&m ). The pre- Tertiary
basement rocks are the massive bedded limestone interbedded with red,
brown shale. The basément rocks are Permain rocks which are defined
from fossils which present in these rocks ,such as, the fusulinid at

4,265 feet, crinoid columnar at 4,307 feet and fenestellid bryozoa at
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Figure 4.1 k The seismic section and geological section along the E-W
direction (seismic line no.78, see Fig. 3a for location)
of the study area showing the location of the Sattakut-1 well.
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4,329 feet. The basal facies is the sedimentary facies-3 overlying
the pre-Tertiary basement rocks. The geometry of this facies is len-
shape with maximum thickness of approximately 1,800 feet. The
characteristics of this facies is the series of fining upward of
medium- to fine -grained sandstone with reddish brown shale,

calcareous shale and trace of coal, limestone fragment in some parts.

M \#//g 1. The sedimentary facies-2

The sand/ clay ratio of thi

overlies unconformabl dime ies-3 and approximately

i

he edding of medium- to

1,000 feet thick. s facies 1is tabular.

The characteristi
fine-grained sands ne and reddish brown
shale and some co sand /clay ratio of
this facies is 2:1. ormably? overlies the
sedimentary facies-2. 1 which is approximately

1,000 feet thicks. The yies=1 is characterized by the

interbedding of

the : olidated. sand with red, brown
clay/claystone. ¢ies is tabular. The

sand/clay ratio oj

hiﬂe are no record of

palynological ev1denge along the C nozoic sequence in the south-

e Bl S99 3 WEINTJ
’;j*'ﬁ ”}v oﬁ' ﬁﬁj mg?::[:lﬁ @mz[rlying the

south-eaqtern b sement-h entary facies
analysis of the Sattakut-1 well. This analysis is focusing primarily
on lithology, sedimentary structure and external geometry suggesting
that the fluvialtile.environment was dominated in this basement-high
area. The sedimentary facies-3 is the basal facies of the Cenozoic

sediments which is deposited in this basement-high area. The basal
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facies overlies the pre-Tertiary basement rocks as compared with the
facies models of Allen (1964), Reading (1978), Selley (1980), Miall
(1982), Davis (1983) and Walker (1984), and is considered to be
deposited under the fluviatile environment with dominated braided
stream. The fluviatile sediments of the basal facies is overlain by
the sedimentary facies-2. The sedimentary facies-2 as compared with
the facies models of ALLcHNUSHA ing (1978), Selley (1980),
Miall (1982), Davis (1 ar A}, and is concluded to be
—
the fluviatile env7’
uppermost facies .

Reading (1979),

_braided stream. The
the facies models of
(1983), Walker

(1984) and MeCav be shallow marine

environment.

Comparing south-eastern
basement-high area with these are
difference both in'jthickne dep Vui ehivironment. The basal

= LY
facies was deposited d ‘ o he facies A and B

deposited and the szmimentary facies-2 and sejgmentary facies-1 were

:::°:i:e;;33;mimm ph B R
""F-l“ﬁ*l ﬁﬁ‘ﬁ‘ﬁ“ﬂﬁm%’”} ﬁg‘nm 4

of the viatile environment were persistent. T e sedimentary -
facies-1 is the uppermost facies which was deposited the same time
with the facies D and in the same environment as shallow marine

environment.
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Figure 4.1 n Stratigraphic correlation of the Hua Hin basin and
the south-eastern basement-high area.
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4.2 Proposed Lithostratigraphy of the Upper Gulf of Thailand

The understanding of depositional systems from the standpoint
of modern sedimentary environments and from the rock record requires
expertise in both sedimentology and in stratigraphy. In a general

way, the study of rock record demands equal both sedi‘mentology and

w environment requires more
e primary tasks for the
po 1ti@ms is the ability to

ear in the rock record

stratigraphy, whereas in

sedimentology than str

successful undersw?e

visualize modern envi

to interpret the pa y the rocks preserved

in the stratigraphic j ‘ > ! ck" geologist must be

modern sedimentary en¥igonment nalyzing their resultant

cen _the environment of

b |deposited. For the

geologist working wgh ancie ary ro@s, the primary data of

rock and the e vironméntamust be interpreted. The lithostratigraphic

unit is the muﬂt’g wpﬂnﬁamﬂacﬂni which uséd to
describ ij'i‘vide the rocst' Lithostratigraphic uniitr is a body of
ata' t

o el b N Gl B NI LA W E B & o cortann

lithological type, or combination of 1lithological types, or by
processing other impressive and unifying lithological features. It
may consist of sedimentary, or igneous, or metamorphic rocks, or in
some cases, of intricéte interbedding of two or more of these. It |is
a three dimensional body and its concept must be based on its

character as a unit through its full extent, Dboth vertically and
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laterally (American Commission on Stratigraphic Nomenclature, 1961).

In this study, the stratigraphic framework of the Upper Gulf
has been established from the examination of cutting sample,
paleontological data, wireline logs which are used to establish the
sedimentary facies, environment of deposition and stratigraphic

correlation between wells. The tratigraphic units used in this

study cover the group, the ber. The nomenclature of

various lithostratigr ts-!xadﬁposed as informal name

to serve the discussion. is a name proposed in this

study for the Cenozoi sneath the Late Miocene
Unconformity of the Up h has been studied in
detail in the Hua areas. Unconformably

overlies the Hua Hi : ‘the Choa, aya Group (Fig. 4.2). The

4.2.1 Mua____mcrﬁg

formations, na@llﬁ g-Ka. | matio | n e buri Formation, in
. ! ¢ . Q/,

e AN A YAy -
?Eiu trine ‘environment, e 4

fluvio- , respectively.

4,2.1.1 Nong-Kae Formation

This formatiqn is the lowermost lithostratigraphic unit of
the Hua Hin Group which overlies pre- Tertiary basement in the basins

of the Upper Gulf, such as, Hua Hin basin and small basin of the
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Central High Area. Therefore, this formation is only present in the
grabens or half-grabens and is entirely absent above the horsts of
the study area. The type of the unconformity between this formation
with the pre- Tertiary basement-rocks is believed to be angular
unconformity. The lithology of this formation is characterized by the

interbedding of darkish grey, rey to red shale, calcareous shale

with grey to white limeston: \QB "" ness of this formation ranges
from 300 to 2,800 metre omet is formation is concluded

to be wedge-lens sha; es. This formation is

depqsited under the
4.2.1.2 Phetchaburi

Within the ulf, the Phetchaburi

Formation overlies u Formation with abrupt

change in lithological s & d the angular unconformity.

In the basement-hi
4
pre- Tertiary base

overlies unconformably the

S.h areas ,fﬂﬁfé f

“"’ |
angular unconformifa.

te-unconformity is the
chiﬁfcteristics of this
formation deposited giahthe grabensngre interbedding of shale and

tnestone o Fe bt b il Vbt & o seqvnce o

sandstone, 811tstone and shale, interv 1ng with th sequences of
avete/cibsbibnd Bibbdebno/ Bl ind ’s}%&%ﬁﬂppu part.
In the basement high areas, the lithological characteristics of this
formation is generally shale interbedded with sandstone. The
formation is widespreadly distributed over the Upper Gulf. The
thickness of the formation is over 1,500 metres in the grabens and
half- grabens and ranges from 300 to 600 metres in the basement-high

area. The geometry of this formation is the wedge-shape or tabular
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with varying thicknesses. This formation was deposited under the

fluvio-lacustrine and fluviatile environments.

Phetchaburi Formation can be further subdivided into the P-1
Member, P-2 Member and P-3 Member in ascending order. The P-1 Member

is the facies which was deposited over the Early Miocene Unconformity
ua Hin basin and adjacent areas

tp‘) of this member is the
a&ne of the lacustrine

above the Nong-Kae- Formatio‘
of the Upper Gulf. T . 

interbedding of shaét
facies. The geomeVlr

distributed in the

edge-shape and is only
s P2-Member conformably

overlies the P-1 Memb ithology. The member is

represented by the The lithological

characteristics of thi fining-upward sequences

of sandstone,siltstone g with the sequence of

shale/claystone limestone/ds The geometry of

the member is tabulnfand is distr e [upper part of the of

the Upper Gulf. Thé P-3 M fnly in the basement-

T . ﬂ.
high area with lateral facies change from e P-2 Member. This

;21 100 1) W e s
R IR IR N g 1Y

4.2.2 The Choa Phrava Grou

In this study the Choa Phraya Group is represented by 2
formations, namely, _Krabang Formation and Sattakut Formation in
ascending order. The Krabang Formation was deposited under the

fluviatile environment, whereas the Sattakut Formation was deposited
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under the shallow marine environment.

4,2.2.1 Krabang Formation

This formation is predominantly characterized by the
association of fine- to coarse-grained sandstone interbedded with
red,brown, grey, yellow shale/claystone/clay. The formation overlies

the Phetchaburi Formation w ” Ete Miocene wunconformity in

between. The geometry o tabular and the thickness

is between 300-500 metres : . distributed throughout
| the Upper Gulf d under the braided

/meandering fluviati

This formatioh ie ?ﬁ\ S Dermos ithostratigraphic unit of
-"'_l the Krabang Formation and

is generally -,:ssociation of sand and

clay/claystone —f" ec - u--na-unJ;‘ environment. The

,

formation is wide—éﬁjé:{Nw%7 : oughout the study area. The

external geometry of }he formation 1s rather uniform tabular and the

ey %E}Q%ﬂ% "%’%ﬂ n3

Besplte the fact that the development of basins in the Upper
Gulf of Thailand is gengrally.believed to have been formed during
Late Cretaceous to Early Tertiary, many lines of evidence indicate
that the oldest sediments in the Upper Gulf is of Eocene to Miocene
in age. The sediments in the Upper Gulf are mainly non-marine

clastics of Paleogene age covered by the marine sediments of Late
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Neogene to Quarternary age.

During Paleogene Period, a few basins were developed in the °
Upper Gulf. The listric normal faults control the formation and
directions of these basins. The lacustrine sediments were deposited

in the lowermost part of these basins overlying unconformably the

pre- Tertiary basement ro ” acustrine unit is generally

characterized by the in with limestone. The basins

__.J

with intervening bw 2 @rmed by the rotation

fault-blocks and the major listric normal

faults during earl e which culminated a

the uplift, erosmn}\d rifti asir@ During Early to Late

Miocene time, these basins continuesgto subside and were accumulated

by the thick ﬂufﬂhgfﬂ&]rmi gﬂsﬂ’lﬂﬁstone and medium-

grained clastlcs of the fluvié-lacustrinewfacies. At @the same time,
e nftsalticl EhEk 35 Hadbtlied B Wb Bl hign ares
overlymg unconformably the basement rocks. Therefore, at that time
when the paleo-lakes were formed in the basins of the Upper Gulf, and
influence of the fluvialtile environment was dominated over the

basement-high area.
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During the late Miocene time, the normal faults were ceased
and marked by the abrupt disappearance of the paleo-lakes in basins
in the Upper Gulf, then the Late Miocene Unconformity is defined at
that time. This unconformity is well-known and wide-spreadly
distributed throughout the SE Asia. The sedimentary unit overlying

this unconformity is characterized by fine-to coarse-grained clastics

’/// accumulated throughout the

unit of shallow ' marine

Upper Gulf and are ov E&F
T ——

~

Thailand is believedto 1 i afec ' te Miocene. However,

facies.

The marine tr part of the Gulf of

during Late Pliocene .1 _;‘~jw*'f'; n in the Lower Central
“throughout the Upper Gulf and is

represented by the shallow-marin f the uppermost part in

—aal
Ve

this area. This facies is.Character d by fine-to medium-grained

clastics and depwﬁipéajwu, | £.the Upper Gulf. The

major marine regri have been effected

J‘.‘
J
the shallow sea t the SE Asia during the

marine transﬁﬁoﬂ‘;fjt Efﬂ%{w ﬁdﬁto be during the

Middle Holocenqutlme. The last tectonics related to the study area is

the BRI Bret ST faaperfan e s

during the Holocene time. Then ,during Late Pliocene to Holocene the

Pleistocene. The last

shallow marine facies is deposited in the uppermost part of the Upper
Gulf,and is still represented as the shallow marine surficial

deposits in the present day.

Due to the fact that, overall configuration of the Upper Gulf

of Thailand is not a simple one ,but complicated by different
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architecture of baéins. Therefore, the sedimentation patterns and the
‘depositional environments within this area vary considerably from
place to place. Howevers, it is noted that the broad pattern of
sedimentary facies of the Cenozoic sequence within the Upper Gulf
reveals that the influence of lacustrine and fluvio-lacustrine are

~ confined essentially to the deeppart of the basins and fluvialtile

Y )
U
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