CHAPTER V

PETROLEUM POTENTIAL ASSESSMENTS IN THE HUA HIN BASIN

Petroleum is the major contributors of the world energy

supply. The petroleum industry has directly and indirectly initiated,

supported, and incorporated muct accumulated research on

sedimentary basins and its because of petroleum

commonly occurs in sent from intervening

areas of igneous all, a sedimentary

basin is an area nderlain by the thick

sequence of sedimen

Petroleum are hermal maturation of

organic matter incorpbr fill. Initial diagenesis

=
of plant and animal debris
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temperature, w1th:1tiwa~intamgﬁﬁf

ogen and further increase in

u¥, kerogen, in time,

yields hydrocarbow’ liguids an ng generation, the

: )
petroleum moves ;lm fine-grained source F cks into adjacent,

:::“i:::::‘;wmmm:aﬁ%’ 101
accumuxgiiwqialﬁlﬂ? Nﬁwf’j ﬂzlﬁdig Besides,

more re@ent recognition of the important dynamic as of oil and
gas occurrence has added burial history and migration pathway- to the
original 1list. Depositional system analysis answers questions about
reservoir volume and Qistribution, and probably nature and extent of
source and sealing facies. Trap may be produced by structural

flexures or discontinuities by facies distribution patterns, or by a
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combination of both.

Therefore, the recognition of the dynamic component of
petroleum generation and subsurface fluid migration commonly used

application of genetic facies studies with the tectonic studies.

In the Upper Gulf of Tpland the discussion will be

// which is summarized Dby

f%fle rce, reservoir trap, seal

focusing upon the Hua

characteristics of sedi

and proposed model f maturation and lastly

the petroleum poten

ny in this area, as no
commercial hydrocarbon'is’ esé_‘ in /i ‘ in basin. However, the
hetchaburi-1 well shows

i : {7 )
that the sedimentary fa@;gﬁﬂﬁéﬁﬁpﬁ bly to be the good source rock.

The poterts ”'lt;fff“ r Quate quantities of

organic matter to generate significant volume of petroleum. The

relatively Sﬁﬂ m nrmon content (TOC)
is w1de1y app screen for potential source rocks (Ronov, 1959;
“’Q’W‘Tm’ﬂ"?ﬁi W TV AY e

source rock is 0.4%, values of 1% or more are preferable. Burial and
diagenesis of deposited organic matter produces kerogen, the
precursor of o0il and gas. Kerogen is classified on the basis of
chemical composition’into 3 types, namely, I, II and III. Type I is
an oil-prone kerogen that consists of algal amorphous organic

material. Type II kerogen contains a mix of amorphous and herbaceous
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organic material and is also and oil-rich precursor. Type III kerogen
consists of woody and coaly material, and it yields largely gas upon

thermal maturation.

The result of the geochemical analysis of the samples from
many ranges of depth of side wall cores of the Phetchaburi-1 well is

summarized in Table 5.1.

In summary, th ‘1a‘1‘ s@ck of the Hua Hin basin

with particular emph

facies B. These facies
are the lacustrine .z which deposited in
deep part of the ba ial of source rocks

of the Hua Hin basi

grey shale of lacustrine

origin. The upper égrt of thé facies rine rocks where the

be the potential

| 1
source rock whereas e lower part is consider to be latent source

Bl 21 ) i) )
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(Barker,lgSO) with the TOC of 0.48% in the shale of lacustrine
origin. Despite the fact that at least 6 cycles of lacustrine facies
of varying thicknesses ranging from 100 to 500 metres are associated
with fluvialtile facies, the total volume of the source beds is

limited to generate substantial amount of petroleunm.




Table

5.1 a The Geochemical analysis data of rocks fro

the Phetchaburi-1 well.
(after Pradidtan,1987)

Source rock type

( Barker, 1980)

Potential Petrolum

Source Rock

Limited Source Rock

poor

Sedimentary  Facies
Depth (ft) ( TOC) %
| Total of |Depositiongi
Symbol 5 ;
thickness |Environmegt
, Fluvio - ‘
B ~ 3000 ; 3086 0.48
lacustrine
9390-9420 4,33
9570 9600 43 .30
9690-9720 5.0
9960-9990 3.49
10885 oﬁﬂ
A ~ 7000’ Lacustrine}— ——¥
10890-10920 ls: grey shale g 9 9l
10934 & D grey shale 2 : m;;
10959.5 1.60 grey shale 34 86
10980-11007 4.00 grey shale 26 74

Latent

Source Rock

good

very good

good

good

poor

fair

good

fair

good

ovi
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5.2 The Petroleum Generation Potential

In general, the principles for the assessment of a
sedimentary basin being prospective for petroleum are; the
sedimentary depositional environment suitable for quality and

quantity of organic matter accumulated in the source-rock facies, the

nature of sedimentary depositic pects to the reservoir rock

facies and seals, the suffi thermal history of the

.
source rock to enay
followed by the e i

features to provi

ero en into hydrocarbons
primary sedimentary
tectonic event to

provide structural t formi ir rocarbons.

On the whole, i ntar -,{Afw with about 3 kilometres or

more in thickness and o nor mperature gradient of 3

basin with abouq;ﬁp kilametr of iments covering 1,000

square kilometres ea can jdered to be the

petroleum-bearing p;glntiai. the-E}at flow value of the

Hua Hin basi etres. otential source rock facies
‘in the Hua mjjaéjnﬁz 1 ﬂmj xﬂ’c.lﬂﬁgocene to Early
Miocene ﬁlﬁ r of ﬁl‘ osed active
source- rq:w:tg gsﬁoim ﬁjae u ﬁtﬁj of Lopatin

and Waples.

1,

Lopatin’s method has developed for tacking both time and
temperature into account as factors in thermal maturation of kerogen
(Waples,1980). The time-temperature index of maturity (TTI) values

correlate with the thermal regimes corresponding to generation and
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preservation of hydrocarbons. The 'conceptual framework can Dbe

summarized as follows:

a. The rate of the chemical reaction involved in thermal
maturation of organic material appears to double with every 10 degree

°C rise in temperature.

b. Threshold values of ’s time-temperature index of
maturity (TTI) are: =N
15 Onset ofw i
75 Peak oilM '
160 End of oi i
500 Upper TT
1,000 Upper TTI

1,500 Upper TTI

65,000 Last known

Cx T7TI ,
L

consistently agree

petroleun geologistig

The gﬂlﬁﬂ djdﬂsﬁeﬂ Wﬁﬁ ﬂzﬁ the information

of the seismicisection line T 81 -26 Flg. 2 a) whlch lies W to E
R R VNI AN T IN Y
horizon Which is equivalent to the specific rock formation of the Hua
Hin basin have been constructed using subsurface temperature, depth,
and geological time. The geothermal gradient of the Hua Hin basin
measured from the Phetchaburi-1 well is about 3.45°C/100 metres, and
the average surface themperature is 21°C. The three geological models

are presented in Figures 5.2 b, ¢ & d. The calculated results from
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Figure 5.2 b Burial History graph of the Hua Hin basin of -

short-point 1630.
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Figure 5.2 c Burial History graph of the Hua Hin basin of

short-point 1580.

Depth (103 ms)




152

Age ( Ma)
35 30 25 20 15 10 5 o
2| 1 1 1 1 1 1 1 0
{(*g ¥ P
3
40 4
-
60 -
80 -
] -2
(7]
100 A £
m
s o
120 15 <
s 6
8 [
7 25 o
140

200 -

| UG ANENINER:
AANTUNRINNR Y

—1
-

—
-
e
//’
-
‘%/ &

1000
1500

T T T T T

1 1

Figure 5.2 d Burial History graph of the Hua Hin basin of

short- point 1740.
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these three geological models are summarized in Tables 5.2 a, b & c.

The TTI value indicates that the petroleum can be generated
between the depth of about 2,900 to 3,700 metres. The o0il can be
generated between the Early Miocene to the Middle Miocene from the

lacustrine facies of Nong Kae Formation, and the Lacustrine facies of

# tion. The source rock facies
is the lacustrine sedi 1ch &ely to be present in the
lower part of the baein#——l' \

5.3 The Petroleum Potg itial fof e Hua Hin Basin

the lower part of the Phet

Considering & '*'-\n sedimentary volume of
the Tertiary sedimepts/i he “Hi i Sin, the availability and
quality of suitable so rine facies of the Nong

Kae and Phetchaburi Fonp at.';gn.s'_ 7 of maturity of source rock

defines the oil w1ndow bgfm th

beneath the sea-bed mu_g hen avea'is confined only to
the lower part o I‘ he | ’ ﬁnf petroleum in the

exploration wells d?lled at the basement -high areas in the Upper

Gulf is poﬂﬁuﬂ’gwg %ﬁ:w;ﬁjf}ﬂlﬁenerated in the

lower part of asin may not be 6mlgrated to these areas.

AALAND I, WNANYIAL. . .

Cenozoic succession within the Hua Hin basin reveals that the fluvio-

pth of 2,900 to 3,700 metres

lacustrine facies of the Phetchaburi Formation with porosity of 10-
15% and the fluviatile facies of the Krabang Formation with porosity
of 17-30% are promisir;g. However, the geometry of the fluviatile sand
body is of shoe-string type which are likely to be discontinuous, and

limited in extent. The absence of petroleum in the fluvialtile
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Table 5.2 a TTI values of Phetchaburi-1 well of Hua Hin basin
of short point 1630 on seismic section line no 26A.

(see Fig.4.4.2 for location)

Temperature Time Temperature Interval Total
interval interval factor TTI TEE
(°c) ~
Horizon-1
20-30 1.
30-40 1 0.011719
40-50 Tie 0.033594
50-60 1 0.064844
60-70 1 0.133594
70-80 1 0.283594
80-90 i 0.558594
90-100 09 1.158594
100-110 1 2.158594
110-120 2. 6.158594
120-130 2 10.758594
130-140 2 29.158594
140-150 2 65.958594
150-160 2 129.958594
160-170 2. 283.558594
170-180 2 ‘ 577.958594
180-190 2 © 1269.158594
190-200 2 12600.358594
200-210 2 5057.958594
210-220 1 D 8334, 758594
Horizon-2
o AUEINERINYANT
30-40 .0 0.007813 1562 o 023438
40-50 % 0.015625 04026562 4050000
a0 q WERNN TS
60-70 2 El’} ﬁ%ﬁ
70-80 . 23 0.125 0.546875
80-90 249 0.25 0 57 1.121875
90-100 3.4 0.5 i e 2.821875
100-110 3.3 1 9.3 6.121875
110-120 33 2 6.6 12.721815
Horizon-3
20-30 3.6 0.003906 0.0148
30-40 3.8 0.007813 0.0297 0.0445
40-50 2.6 0.015625 0.0406 0.0851
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Table 5.2 b TTI values of short point 1580 on seismic section
line no. 26A of the Hua Hin basin.
(see Fig.4.4.2 for location)

Temperature Time Temperature Interval Total
interval interval factor TTI TTI
(°c)
Horizon-1
20-30 2.0
30-40 1.7 0.021094
40-50 Tl 0.047657
50-60 1.6 0.097657
60-70 8 L 0.203857
70-80 1.7 0.416357
80-90 1.6 0.816357
90-100 2.0 1.816357
100-110 2.4 4,216357
110-120 1.6 7.416357
120-130 2T 18.216357
130-140 4.0 50.216357
140-150 3.3 103.016357
Horizon-2
20-30 : Py
30-40 7 0.02773
40-50 1.8 [ 115628 =g 0.05273
50-60 2.0 = ; 0.11523
60-70 2.0 m 0.24023
70-80 17 0.45023
80-90 2.0 ;Ao 25 0 50 0.95023
90-100 1.60023
Mm?‘iﬂmﬁ?ﬂﬂ‘ﬁ
110-120 10.90023
120-130 3.0 .90023
> W’mﬁﬂ‘im NM’T’ NYNNY"
Horizon-§
20-30 4 0.003906 0.0156
30-40 4 0.007813 0.0313 0.0469

40-50 2 0.015625 0.0313 0.0782




Table 5.2 ¢ TTI values of short point 1740 on seismic section
line no. 26A of the Hua Hin basin.
(see Fig.4.4.2 for location)
Temperature Time Temperature Interval Total
interval interval factor TTI TTI
(°c)
Horizon-1
20-30 1:0
30-40 1.7 0.017188
40-50 1.0 0.032813
50-60 1.3 0.073438
60-70 1.4 0.161385
70-80 1.0 0.286358
80-90 1.6 0.686358
90-100 1.0 1.186358
100-110 1.7 2.886358
110-120 ST 5.286358
120-130 1.6 11.686358
130-140 h i 25.286358
140-150 1= 7 52.486358
150-160 2.0 116.486358
160-170 2.0 244,486358
170-180 1.6 449.286358
180-190 2+4 § 1063.686358
190-200 1.5 1831.686358
200-210 4,0 5927.686358
210-220 1.0 7975.686358
Horizon-2 ¢ a Y,
sn  GULGHE T URN3
30-40 0.0199223
40-50 0.015625¢ 0. 0449223
50-60 4223
wﬁiaﬂfﬁ%uw’g N
70-80 q 1 80223
80-90 2.0 0.25 0 9080223
90-100 1.6 0.5 0.8 1.7080223
100-110 257 1 2.7 4,4080223
110-120 4.0 2 8.0 12.4080223
120-130 3% 4 13:2 - 25.6080223
130-140 1.0 8 8.0 33.6080223
Horizon-3
20-30 3.8 0.003926 0.0148
30-40 3.8 0.007813 0.0297 0.0445
2.4 0.015625 0.0375 0.8020

40-50

156
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sediments in both formations of the Phectchaburi-1 well might be
explained by the selective petroleum-barren shoe-string sand bodies.
It is concluded that there might be some petroleum-bearing shoe-
string sand bodies in the basin where petroleum was migrated from the

underneath sources rocks of the Nong Kae Formation and lower part of

! [Z&of petroleum potential in

re both source rocks and

Phetchaburi Formation.

It 1is noted th&

the pre-Cenozoic limes

reservoir rocks of ttlng from those of

Cenozoic deposits promising. However,

“there is no concretegevi su % this hypothesis.

The Hua Hi is .the sBruc - ntrol basin developed
e - <
by the listric normal , which was generated and

accumulated in the ba51 ; by the listric normal

faults. Besides, eﬁfqm aral’ confi ionsywithin the listric normal

faults in this bagin clines and antithetic

faults may form ;E}drocar-- - E}stric normal faults

developed durﬁg the Sedimentation @fsthe Nong Kae Formation and the

LbBh d BB QI B A Nide miocene tine.
Therefo tru tural hydrodarbon trapssin the Hua GHin basin are
possmg w::l ‘ imoll m’-] g ﬂﬁn Qdﬁl Phetchaburi

Formations.

Phetchaburi

Althoﬁgh, no commercial hydrocarbon was found in the Hua Hin
basin from the exploration of Pecten Company ,but the information of
the quality of source rocks, the maturity of sources rocks, the

potential of reservoir rocks including structural and stratigraphic
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traps suggest that the possibility to discover petroleum in the Hua
Hin basin is still open. Besides, the petroleum potential in the pre-
Cenozoic basement rocks at relatively greater depths is also

promising.

AUEINENTNEINS
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