CHAPTER 1

INTRODUCTION

General

Cenozoic_‘ﬂﬂﬂi—"f : tzfu_< e mportant targets for

lan \*; Cenozoic basins are

petroleum expl
located in (Uttaradit-Nan Suture)
between Indochi shan-Thai block in the
west. This sutug of repeated orogenic
movements since th _ ! ‘ ri.,1989). Regarding the
geology of the a Ceng iﬁr fw in Thailand, Qpproximately'

30 basins a g-_expected to k .--.':;_;.7:..',!1 potential, of
.Y

which 19 basins- -iﬁa, and 11 basins are

in the offshore %iea {(Fig.1l+1 a)

ﬂumwﬂmwmm

Thell petroleum exPloratlon in Thalla began in 1921
< I H ENFAUANL BV socmcive
instead of timber logs. Early petroleum exploration was
conducted by the government in the Fang Basin in Northern
Thailand where oil seeps were earlier found.The
aeromagnetic and gravity surveys were carried out over Chao
Phraya basin in Central Thailand in 1954. Four wells were
drilled 1in Ayutthaya province where a prospect was

identified, but unfortunately no hydrocarbon was found.
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showing relationship between conjugate .
strike-slip faults and the development of N-
S trending pull-apart basins. (1)Sakhon,

(2) Paknam, (3)Hua Hin, (4)N.Western, (5)
Prachuap, (6)Western, (7)Kra, (8) Pattani, (9)
Chumphon, (10) Nakhon, (11) Songkhla (12)Malay

(after Polachan and Sattayarak, 1989)
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1, Fang.
2. Mae Sol
3. Chiang Rai-Payao
4. Chiang Mai

5. Lampang

6. Phrae

7. Pua

8. Nan

9. Mae Sod

10. Phitsanulok

11. Phetchabun

12. Nong Bua

13. Lad Yoo

14. Nakhon Sawan
15. Suphan Buri

16. Kamphoeng Saen
17. Ayutthaya

18. Thon Buri

19. Sakhon

20. Paknam

21. Hua Hin

22. N.Western

23. Western

24, Kra

25. Chumphon

26. Pattani " -
27. Nakhon 3 £
28. Songkhla e =
29. Malay ' X
30. Khiensa *‘{;, f“J
31. Mergui __)J m
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Figure 1.1 a Significant Cenozoic Basins

(after Chinbunchorn et.al.,

in Thailand;

1989)
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In 1954 Thailand changed her attitude by allowing

‘private sectors to engage in the petroleum exploration
and production. A few foreign companies were granted the
exploration permits in the onshore area. After drawing up
the rules for petroleum exploration and production
application, six companies were granted permissions to

explore in the Gulf of

The fir -Qwas drilled in the

in 1968.

Erawan Field. 650 wells were

drilled, and 19 g S oiEof] lds were founded in the
Gulf.
Most :t'! Thailand are in
.. ——
Tertiary age Ist important reservoirs of Miocene age.

S 21’701 1)) o;wm . s
o RN T AT ey

oil (Trangcotchasan et al.

Exploration in the Western basin, one of
Cenozoic basins in the Gulf of Thailand,is still at a
relatively early stage. However, at present some
geological information from the sub-surface in this area

is available, as the concessionaire BG Thailand Limited,
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relinquished the concession of B5/27 to the Thai

Government two years ago.

Exploration in the Western basin which is located
in blocks 5 and 6 was undertaken by the AMOCO Thailand

Petroleum Co. In 1971, the well 6-1-C was drilled in the

The nor : ;;‘ }f." sulf of Thailand appears

to lie near th ‘;‘\ major strike slip

fault systems -SE trending Three

Pagoda Fault runs 5$;.J;{' > ~ border and appears to

extend into the no-wﬂ;*-t.; of the Gulf. The NE-SW
=LY vié

A s

trending Ranorng _Q-ninsular Thailand

and may extend part of the Gulf

(Achalabuti, 19 Polachan an d Sa»[II ayarak,1989). Both

31nlstralﬁﬂﬁr§r?1 qnuﬁxﬂ E:erﬂ.ﬁoth faults have

been repor by varlous au

Pre-Triassic structural elements in Thailand and
the peninsula are generally oriented in the North-South
trend. These structural grains are likely to be present

in the northern part of the Gulf.

Macabe et al. (1987) described dextral movement

of the NW-SE trending Three Pagodas Fault during the
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Figure 1.1 b The study area illustrating the location of
the AMOCO 6-1-C well.



Neogene time.

Polachan (1988) suggested that the dextral
movement of the NW-SE strike-slip faults and the
sinistral movement of the NE-SW strike-slip conjd@ate

faults, probably had occurred initially in the Oligocene.

y

bW ai

(Pig.l.2 c}; ref : ‘:~ geom try and distributiom

Pradidtan

“;‘pmoposed a Pre-Tertiary

onal cross- section

basement map (

of the basins t o .of the < Gulf of

"y

Thailand are the

In Southe & Desh ary tectonics have largely

been caused by Indian and Eurasian

plates. The 1Indian arated from Africa during

Late Cretaceous northward movement,

eventually ce¥ @n plate in the

Eocene. With contlnued penetratlgﬂ the north,

Southeast ﬁ g i hﬁe southeast and
progressvﬂﬂﬂ yr Yr ﬂmﬂ the angle of
subdqth ﬂlﬁgﬁ ﬂatﬂ oblique.
Progref31vr]y' 1ncrea31ng que n1r[ uction accelerated
dextral movement of the NW-SE strike-slip fault,

including the Three Pagodas and Mae Ping Faults

(Tapponier.,1986).

The Gulf of Thailand can be divided by the N-S

trending Ko Kra ridge into two areas, the West and the
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Figure 1.2 b Tertiary basins in the northern part of the
Gulf of Thailand. (after Pradidtan
et.al.,1991)
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East. According to Bunopas (1981), the west area, where
numerous narrow and small Tertiary basins are located,
appears to be situated in the Shan-Thai block. The East
area, where the Pattani and Malay basins are located,

appears to be part of the Indochina block.

iland ﬁdered on the east by
| a— :
‘_xq\;;?e_west by Thai-Malay

Geological setting

the Indochina peni
peninsular (Fig; her part of the Western
basin is one 6f v ,-vﬂ:?it'%l i he Gulf of Thailand
which is rested of Adftds e of \Kra basin. This basin

resulted from se ‘:1-“/1¥‘ft ene collision of the

sea floor confiigl Ke o are shallow and

flat basin (Aghalabhu a in the northern

part of the Wijtern Basin 1is very ﬂlallow with average

e ﬂmmﬁw 1y} i i
RN ARTV RS PR 11013 L

analyzed the sedimentary sequences and described the
stratigraphy of this area. They suggested that the
sequence above the Late Middle unconformity is named as
Chao Phraya Group. Then the sequences below the
unconformity in each basin is defined as the basin group

e

name (Fig.1.3 c¢), notably, Western Group, Chumporn Group,
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Figure 1.3 a The Gulf of Thailand and adjacent areas.

(after Bunopas and Vella, 1983)



Figure 1.3 b Bathymetric chart of the Gulf of Thailand.
(after Emary and Niino, 1963)
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Figure 1.3 ¢ The stratigraphy of the Tertiary basins in
the Gulf of Thailand. (1): Lian & Breadley,
1986 ;(2): Woolands & Haw, 1976. (after

Pradidtan et.al., 1990)
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Pattani Group, and Malay Group.

Location of the study area

The study area is situated in the northern part

of the Western basin between longitudes 100°5'E-100°20'E

and latitudes 11°3'N-11°36 shown in Figure 1.1 b. This

area covers only of the Western basin.

The covers appro iLim ' (# kilometres.

The Wel 47/ that was lled by AMOCO is
y ol T A 8
located at lati “<1e R0\ 1 , longitude 100°

Exploration history ‘ the northern part of the Western

basin

he wﬂtern Basin has be covered by the
zzz:::::’:ﬂmfi@mmﬁ’mﬁi’; 0
YRR IUAMINYAE

The Amoco drilled the well §~1-C in
19", November, 1975 to the total depth of 7,000 ft. Non

~commercial hydrocarbon was present.

Later on, the BG Thailand was awarded and

subsequently the BG Thailand Limited relinquished the
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Figure 1.4 a The location of well 6-1-C and AMOCO seismic

lines in the study area.
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Figure 1.4 b Seismic line number 74-107.
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exploration permit the concession of B5/27 to the Thai

Government two years ago.

Objective of the study

-To assess the geology of the northern part of

the Western basin and Wareas with emphasis on the
upper sedimentary

ﬂ asin.
-T0 reco

:\< ?. m\;I evolution of the

\\ pasin in terms of

northern part

sedimentation an

-To condug assessment study of

Cenozoic sedimentsj and:
‘, .

northern part of the ‘nzf-q N
- _.J’J‘/

oleum potential of the

Data source

s ) HD ST IAELID e e(DZZTT
G RCNRTSELed [181 1 o

Exploration ta were given to the DMR after oil

companies had relinquished their concessions. The data
consist of seismic sections , 6-1-C well report,
composite logs and electric wireline logs,

biostratigraphy report, cutting and conventional cores.

l1.Seismic reflection section consists of 18 lines



18
on dip section, and 6 lines on tie section. There are
approximately 640 line-kilometres stack seismic section
of poor quality. So the migrated seismic section from BG
that explored in this area in 1991 has also been

provided.

e. B report (6-1-C) and

3.The ele e | of He-. 6-1-C well 1is composed

0 & 200.

b0 \ samma Ray, Resistivity

s

Study methodo y}.

4
1212061 b 0 N
fullQ Wjﬁgﬂ?gwgﬂnﬁq W,Ecjryrasgrimentation

pattera as tectonic evolution, the petroleum

geology of the northern part of the Western basin was
studied using the following steps:

(1) Information on regional geology of the Gulf
of Thailand are critically reviewed to serve as a
background of the present study.

(2) Stratigraphic marker horizon were identified
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using composite logs and biostratigraphic report.

(3) The relationship between the well data and
seismic sections has been established.

(4) Seismic interpretation.

(5) Thé onset of oil generation was determined by
using Lopotin's method.

(6) Heat flow anal

The ear _ :i'f;iai“ ulf of Thailand was
carried out by i ;'"- k " (1963), covering the
bottom and dispe 3gé§ ﬁ;:~fv “Surficial deposits and

pke (1971) gave the
3}‘ the extent and

i

approximate de}gh of the main Tertiar

Y INENINGINT

WTQIQT] jfmil Mﬂjwaﬁ]ﬂ ﬁrst paper

dealing with the offshore oil industry drilling results

first compr**ﬁ?
basins of the Gulf

in Thailand. In 1980, he reportéd the geological history
and hydrocarbon potential in the Gulf of Thailand,
particularly the gas and condensate fields of the
concession block No.23 which is one of potential area of
the Union 0il Company. After that, he described the

natural gas deposit of two gas-condensate fields
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belonging to Union 0Oil and Texas Pacific companies in

1981.

Paul and Lian (1975) described the specific well
data and seismic data from Union Oil concession block and
presented the basement structural map of the northern

Sunda shelf.

Woolands wa : ﬁblished a paper on
S—
, \\F\w\‘ﬁ:\ in the Gulf of -

Thailand in mor ey the results of the

Tertiary stratigr
three wells dri cént sub-basins in the
Gulf. These we the BP Petroleum
Development of Th
proposed that the

Bunopas and -

opening of the e results of the

rifting of Sumda she i riod of spreading

during Late CfgaceousEary Tertiar ﬂ sing the evidences

“"l‘ﬂ‘wﬁ NS HEINS
geolowmm mgand and ng]j s;g]lewed he

Lekuthai, Sangsuwan and Thongpenyai (1984)
‘utilized the exploration drilling data in Chumporn basin,
to analyze the petroleum potential in terms of source

rocks, and geothermal gradient.
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Lian and Bradley (1986) described the geology of

‘the gas fields in Pattani basin, and proposed that the

3-D seismic techniques could solve the complex structural
and stratigraphic problems. Besides, they identified the
source rocks and determine the gas composition as well as

the heat value in different gas fields.

Pradidtan 0 the chance to find the

petroleum in thew s Qnd through the study
of the geologfg---—‘ ion of : Hua Hin basin. 1In

1989, he sugge cha “ er t\'cs and control of
lacustrine deéo ‘basins in Thailand
using the data f B basins.
Nakornthap (1988) proposed that
the petroleum may in the pre-Tertiary

sediments usifigs '"ﬂ“  : b&sin at Nang Nuan

Y ) :
ation and Production

\@AH EJ\? &J?JE ’]ﬂSattayarak (1989)
assequVl‘ ﬁﬂ]ﬁ.\mﬁm WHW Ertermontane

basing in ailand. They suggested that these basins were

0oil ‘field of¥

Co.,Ltd.

developed during Tertiary time under nonmarine
depositional system,and sequences of Lower to Middle
Miocene lacustrine deposits are the petroleum source

rocks.

Burri (1989) proposed that most of basins in SE
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Asia were originated during Early Tertiary as a result of
extensional rifting associated with collision of India

with Asia.

Polachan and Sattayarak (1989) suggested that the

development of North South trending Tertiary basins in

Thailand were related X movement of NW to SE and

faults as evidenced of

ﬁst Asia and recent
——

N-NE to S-SW trendifc

the clockwise

earthquake in t SE trending faults

are the Red Riy Pagodas and Sumatra

while N-NE to S- fing" faults are Uttraradit, Ranong
and Khlong Marui : | ' Indian craton with
southern Asia cotation of Southeast

Asia, that subs ‘o movements on the

strike-slip faults.

» 'W_-.T—a : \.“
Pradidté 4] '-‘ the sedimentary

o
sequences of tlm Western, Chumphon “'a

PIOPOSt’v'd tﬁﬂtﬁﬁgﬂpﬂﬁWQﬂ mns in the Gulf

of Thaila

Qﬂ?ﬂ\?ﬂ‘ig}l URINYIA Y

huthaun proposed her thesis that the

d Malay basins and

potential source rocks in Hua Hin basin are lacustrine
facies and the potential traps are both stratigraphic and

/or structural types.

Lekuthai (1991) prepared two structural contour

maps in tha Kra basin, the pre-Tertiary basement and the
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top of syn-rift sequence maps. The depo-centres and the
basin outlines from that two maps including the restored
fault in the pre-Tertiary basement map indicate that the
Kra basin has extended in the same direction as the Three

Pagodas fault movement.

AULINENINYINT
PIAATUAMINYAE
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