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Present Day Tectonics of the Sunda Shelf
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Structural model illustrating Structural model illustrating 
linkage between the core complex linkage between the core complex 
and basin development in northern and basin development in northern 
Thailand (after Dunning Thailand (after Dunning et al. et al. 
1995).1995).

Thrust or Thrust or NappeNappe tectonic model for tectonic model for 
the development of the Tertiary the development of the Tertiary 
basins in northern Thailand by basins in northern Thailand by 
distribution of the Kdistribution of the K--ArAr age data in age data in 
across section Lampangacross section Lampang--Sirikit Sirikit 
Reservoir. (after Ahrendt Reservoir. (after Ahrendt et al.et al.
1993).1993).

Figure 2.21
Figure 2.22

1
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The sinistral Mae Chan Fault acts as a 
northern boundary while the dextral 
Mae Ping Fault is a southern 
boundary of the northern Thailand 
wedge. The main E-W extension 
occurred within the northern Thailand 
wedge as a product of N-S 
compression regime (Elders et al.
2000)

The sinistral Mae Chan Fault acts as a The sinistral Mae Chan Fault acts as a 
northern boundary while the dextral northern boundary while the dextral 
Mae Ping Fault is a southern Mae Ping Fault is a southern 
boundary of the northern Thailand boundary of the northern Thailand 
wedge. The main Ewedge. The main E--W extension W extension 
occurred within the northern Thailand occurred within the northern Thailand 
wedge as a product of Nwedge as a product of N--S S 
compression regime (Elders compression regime (Elders et al.et al.
2000)2000)
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Petroleum Geology (1)Petroleum Geology (1)Petroleum Geology (1)

•• Reservoirs and sealsReservoirs and seals

All formations with good porosity sand can be a reservoir, All formations with good porosity sand can be a reservoir, 
generally found in Lower generally found in Lower PratuPratu Tao (fluvial sand intercalated with Tao (fluvial sand intercalated with 
ephemeral lake clay), ephemeral lake clay), LanLan KrabuKrabu (fluvio(fluvio--lacustrine) and some in lacustrine) and some in 
KhomKhom Formations. A potential for seals are associated within all Formations. A potential for seals are associated within all 
formations but excepted in the younger coarse grained sediments formations but excepted in the younger coarse grained sediments of of 
the Ping and Yom Formations. the Ping and Yom Formations. 

The host block that is located next to the E to NE of the The host block that is located next to the E to NE of the 
Sukhothai Depression could be next target where it is shallow upSukhothai Depression could be next target where it is shallow up to to 
NE area of the northern Phitsanulok Basin.NE area of the northern Phitsanulok Basin.

The W to NW of the Sukhothai Depression where the part of The W to NW of the Sukhothai Depression where the part of 
distal fans would play an important role for reservoir. distal fans would play an important role for reservoir. 

However, the eastern part of northern Phitsanulok Basin is However, the eastern part of northern Phitsanulok Basin is 
still interesting for some of stratigraphic play.still interesting for some of stratigraphic play.
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Petroleum Geology (2)Petroleum Geology (2)Petroleum Geology (2)

• Source rocks and maturationSource rocks and maturation
Major source rock is in Chum Major source rock is in Chum SaengSaeng and and NongNong BuaBua

Formations. Generation and expulsion took place at depth exceediFormations. Generation and expulsion took place at depth exceeding ng 
4,000 m in Sukhothai Depression.4,000 m in Sukhothai Depression.

•• Migration and entrapmentMigration and entrapment

Hydrocarbons have been found up to 5 km from the main Hydrocarbons have been found up to 5 km from the main 
kitchen and filled within the structural fault traps (kitchen and filled within the structural fault traps (PratuPratu TaoTao--A1) A1) 
whereas stratigraphic traps have been found at about 16 km NE towhereas stratigraphic traps have been found at about 16 km NE to
ENE of the kitten (Mae Nam Nan area).ENE of the kitten (Mae Nam Nan area).

The above mentioned petroleum geology is some example 
from the northern Phitsanulok basin where most areas are already
occupied by several oil companies. However, the source rock is not a 
problem with most Tertiary sedimentary basins because the middle
part of syn-rift or rift fill sequence is dominated by lacustrine 
environment which is believed to be a good potential for petroleum 
and coal deposits. 
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Idealized stratigraphic section over former Idealized stratigraphic section over former ThaiShellThaiShell area (northern area (northern 
part of the Phitsanulok Basin.part of the Phitsanulok Basin.
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Typical grey shale source rock deposited in a shallow lacustrineTypical grey shale source rock deposited in a shallow lacustrine environment, environment, 
ViviparusViviparus Sp. and coal beds are very common (Srisuwon 2002).Sp. and coal beds are very common (Srisuwon 2002).

Example from Example from 
Phrae BasinPhrae Basin



The 1st DMF Technical Forum 18th May 2007The 1The 1stst DMF Technical ForumDMF Technical Forum 1818thth May 2007May 2007

Typical channel and floodplain deposits on the Typical channel and floodplain deposits on the 
upper and lower parts of Tertiary sequence in upper and lower parts of Tertiary sequence in 
northern Thailand basins (Srisuwon 2002).northern Thailand basins (Srisuwon 2002).
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Burial HistoryBurial History

Morley Morley et al.et al. 20012001
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Conclusion (1)Conclusion (1)Conclusion (1)

•• Northward moving of Indian to Eurasian Plates has been a Northward moving of Indian to Eurasian Plates has been a 
major cause in oblique extension during Mid Tertiary.major cause in oblique extension during Mid Tertiary.

•• Basement fabric and its orientation also play an important roleBasement fabric and its orientation also play an important role
during the period of extension.during the period of extension.

•• Mild inversions have been seen on most seismic sections; very Mild inversions have been seen on most seismic sections; very 
gentle angle anticline and some onlap feature, this may be gentle angle anticline and some onlap feature, this may be 
affected by the Waffected by the W--NW moving of Pacific and Australian Plates NW moving of Pacific and Australian Plates 
during Late Tertiary. There are also seen in Mae during Late Tertiary. There are also seen in Mae MohMoh, Mae , Mae ThaTha
and Phrae basins.and Phrae basins.

••It is not easy to explain the origin of the basin by any single It is not easy to explain the origin of the basin by any single 
model. It is sometimes depended on basin location related to  model. It is sometimes depended on basin location related to  
major faults and orientation of base rocks underlain the basins.major faults and orientation of base rocks underlain the basins.
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Conclusion (2)Conclusion (2)Conclusion (2)

•• Most large Tertiary basins are still interesting for petroleum Most large Tertiary basins are still interesting for petroleum 
potential where lacustrine can be developed during the rift fillpotential where lacustrine can be developed during the rift fill
stage and buried deep enough to reach the oil window. However, stage and buried deep enough to reach the oil window. However, 
the volume of remaining source rocks is another factor to be the volume of remaining source rocks is another factor to be 
considered. considered. 

•• Original shape of most small and shallow basins do not mean Original shape of most small and shallow basins do not mean 
the same as seen in present day. At least 450 m up to 1,500 m the same as seen in present day. At least 450 m up to 1,500 m 
have been eroded during Mid Miocene and possibly Pliocene. have been eroded during Mid Miocene and possibly Pliocene. 
Different amount of lost section would be related to each inheriDifferent amount of lost section would be related to each inherit t 
fabric and location.fabric and location.

•• Fractured basement reservoir cannot be ruled out.Fractured basement reservoir cannot be ruled out.

•• A good database of source rocks in different ages over the A good database of source rocks in different ages over the 
country is on the plan. country is on the plan. 
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Srisuwon (2002)Srisuwon (2002)

Early Rift Fill StageEarly Rift Fill StageEarly Rift Fill Stage
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Srisuwon (2002)Srisuwon (2002)

Rift Fill StageRift Fill StageRift Fill Stage
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Srisuwon (2002)Srisuwon (2002)

Rift Fill with Inversion StageRift Fill with Inversion StageRift Fill with Inversion Stage
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Srisuwon (2002)Srisuwon (2002)
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