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Charusiri et al.(2002)
2 2 minor blocks

Luang Namtha Block 

Xam Nua block

(Geochem /dating granites 

4 j  t t i  it  

granites)

4 major tectonic units: 

Oudomxai block -W, 

Paklay block - C, 

Xiangkhoang block -E
Indochina block-S

6 tectonic blocks in Lao  7



Luang Namtha Block

Bo Kaeo S.
Oudomxai block 

Xam Nua B.

Nam Ma SNam Ma S.

Phuluang Bg

(Trung Son B)
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Sone et al  (2012)Sone et al. (2012)





Hypothesis for the researchHypothesis for the research 11

Mesozoic

New interpretation of tectonic 

Permo-Triassic

New interpretation of tectonic 

evolution between 

Nakornthai oceanic plate and Nakornthai oceanic plate and 

Indochina Terrane
Permo-Carboniferous

(Sangsomphong et al., 2012)



Volcanic rocks of Thailand  (need to clarify eastern belt : calc-alkaline 

volcanism = subduction-related   using REE geochemistry)volcanism = subduction-related,  using REE geochemistry)
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Gulf of Thailand
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Nakhon Thai - Indochina



Neusuparp et al. (2006)



Rittisit et al. (2013) for the Nan suture



Rittisit et al. (2013) (in prep.)



(Morley et al., 2012)



(A) Regional distribution of key 

Permo-Triassic tectono-

stratigraphic units both from the 

surface and subsurface (compiled 

from  and ; Ueno and Charoentitirat  from  and ; Ueno and Charoentitirat, 

2011; Barr and Charusiri, 2011). (B) 

Same map as A, but with 150 km 

Cenozoic sinistral translation of the 

block north of the Mae Ping Fault 

removed. The displacement amount 

is from Tapponnier et al. (1986) and 

the resulting rotation is consistent the resulting rotation is consistent 

with the palaeomagnetic results 

obtained from the Khorat Group by 

Charusiri et al. (2006)

Morley et al.  (2012)



 make a critical review on make a critical review on  make a critical review on make a critical review on 

tectonics of Thailandtectonics of Thailand

 propose propose 2 2 new smaller new smaller ObjectivesObjectives

tectonic terranestectonic terranes

 provide some cryptic provide some cryptic  provide some cryptic provide some cryptic 

evidenceevidence



GeologicalGeological, , TectonostratigraphicTectonostratigraphic  
& Geochronological & Geochronological EvidenceEvidence

Tectonic Tectonic  Archaeotectonic Archaeotectonic 

(P  C b i  (P  C b i  E b i )E b i )Stages Stages 

of Thailandof Thailand

(Pre Cambrian (Pre Cambrian -- Eocambrian)Eocambrian)

 Paleotectonic Paleotectonic 
of Thailandof Thailand

(Cambrian (Cambrian -- L. Triassic)L. Triassic)

 MesotectonicMesotectonic MesotectonicMesotectonic

(M. Triassic (M. Triassic -- Cretaceous)Cretaceous)

 NeuvotectonicNeuvotectonic

(E  Tertiary (E  Tertiary -- Present Present -- day)day)(E. Tertiary (E. Tertiary -- Present Present -- day)day)



Sh  Sh  Th i (Sib ) Th i (Sib ) Shan Shan -- Thai (Sibumasu) Thai (Sibumasu) 

VSVS

Proposed Proposed IndochinaIndochina

2 2 
Tectonic Tectonic 

Sh  Sh  Th i + Th i + L  L  Chi  R iChi  R i (LC)(LC)TerranesTerranes Shan Shan -- Thai + Thai + Lampang Lampang -- Chiang RaiChiang Rai (LC)(LC)

VS VS 

Indochina + Indochina + Nakhon ThaiNakhon Thai (NT)(NT)
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Archaeotectonic Stage (Block Formation)Archaeotectonic Stage (Block Formation)

  DetachedDetached cratonic cratonic fragmentsfragments
(E. (E. GondwanaGondwana, , PanPan  --  CathaysiaCathaysia))

  HighHigh  gradegrade  metamorphicmetamorphic  corecore  
complexescomplexes

Archaeo Archaeo --
complexescomplexes
        ofof inferredinferred PrePre  CambrianCambrian ageage

 IntenseIntense foldingfolding plasticplastic toto ptygmptygmaatictictectonictectonic  IntenseIntense foldingfolding, , plasticplastic toto ptygmptygmaatictic, , 
          isoclinalisoclinal

 Amphibolite (Amphibolite (--UpperUpper GreenschistGreenschist) ) 
          duringduring  EocambrianEocambrian

  NoNo  isotopicisotopic  datesdates  confirmsconfirms  thethe  
        PrecambrianPrecambrian

  AgesAges  ofof  gneissgneiss  fromfrom U U -- Pb Pb ZirconZircon  datesdates



Lan et al. (2009)
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Paleotectonic Stage Paleotectonic Stage 
(Accretion (Accretion Rifting Rifting Suturing)Suturing)(Accretion (Accretion -- Rifting Rifting -- Suturing)Suturing)

C b iC b i

Paleo Paleo 

CambrianCambrian

Ordovician Ordovician 
StratigraphyStratigraphy

Paleo Paleo --

tectonictectonic

Ordovician Ordovician 

Silurian Silurian TectonicsTectonicstectonictectonic
Devonian Devonian 

TectonicsTectonics

Carboniferous Carboniferous 

PermianPermian

PlatePlate

PermianPermian

TriassicTriassic
MineralizationMineralization
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StratigraphyStratigraphy
Paleotectonic (con 1)

Camb.Camb.

Ord.Ord.
Shallow marine, siliciclasticsShallow marine, siliciclastics
Open marine, carbonatesOpen marine, carbonates

PlatePlate

Ord.Ord.

Sil Sil -- DevDev

Open marine, carbonatesOpen marine, carbonates
Deep, (volcaniDeep, (volcani--) clastics) clastics

Paleotethys betw. ST & ICPaleotethys betw. ST & IC
Both Both -- S. Hemisphere & low Lat.S. Hemisphere & low Lat.
Cam Cam -- Ord : ST       counter clockwiseOrd : ST       counter clockwise

: IC          ?????: IC          ?????
TectonicsTectonics

Accretional wedges // passive contAccretional wedges // passive contAccretional wedges // passive cont.Accretional wedges // passive cont.
Mild rifting Mild rifting 
Subduction + calc alk. volcanismSubduction + calc alk. volcanismSubduction  calc alk. volcanismSubduction  calc alk. volcanism
+ Caledonian Time+ Caledonian Time
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StratigraphyStratigraphy TectonicsTectonics

Paleotectonic (con 2)

CaCarrb. b. --
Perm.Perm.

StratigraphyStratigraphy TectonicsTectonics

•• Diamictite (deep water)Diamictite (deep water) •• Rifting & Rapid Drifting Rifting & Rapid Drifting 

Perm.Perm.
Pebbly mudstonePebbly mudstone

•• Carbonate (shelf to platform)Carbonate (shelf to platform)
++ h t  t ff  l tih t  t ff  l ti

of ST & ICof ST & IC

PlatePlate

            ++ chert, tuff, clasticchert, tuff, clastic

MineralizationMineralizationPlatePlate

•• LC & NT Ocean FloorLC & NT Ocean Floor •• Gyp  & Coal Gyp  & Coal -- NE ThaiNE ThaiLC & NT Ocean FloorLC & NT Ocean Floor
•• Ord Ord -- E. Perm.E. Perm.

: ST       clockwise & mid Lat. (cold): ST       clockwise & mid Lat. (cold)

Gyp. & Coal Gyp. & Coal NE ThaiNE Thai
Cr Cr ++ Ni, CuNi, Cu

( )( )
•• E. E. -- L. Perm.L. Perm.

: ST       mid to low Lat., southern: ST       mid to low Lat., southern
: IC        ?????: IC        ?????
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StratigraphyStratigraphy TectonicsTectonics

Paleotectonic (con 3)

TriassicTriassic

StratigraphyStratigraphy TectonicsTectonics

 Shallow to deep marineShallow to deep marine


Subduction (Hercynian)Subduction (Hercynian)
 passive in west STpassive in west ST

 arc arc -- trench in NT & LCtrench in NT & LC
 Lagoonal in west ICLagoonal in west IC

Volcanism (violent)Volcanism (violent)
WW--dip isoclinal = E dip isoclinal = E -- thrustthrust
Half graben in west ICHalf graben in west IC Lagoonal in west ICLagoonal in west IC Half graben in west ICHalf graben in west IC

PlatePlate MineralizationMineralization

•• Paleotythys (narrow to close)Paleotythys (narrow to close)
•• L. Perm. L. Perm. -- E. Tr.E. Tr.

: ST & IC      across  Equa  Low Lat: ST & IC      across  Equa  Low Lat

•• SS--granite + Sngranite + Sn--WW--REEREE
•• II--granite + Cugranite + Cu--FeFe--PbPb--ZnZn--AuAu--SbSb

porphyry (Kuroko)porphyry (Kuroko): ST & IC      across  Equa., Low Lat.: ST & IC      across  Equa., Low Lat.
: ST       S : ST       S -- Hem., clockwiseHem., clockwise
: IC        N : IC        N -- Hem., With S. ChinaHem., With S. China

porphyry (Kuroko)porphyry (Kuroko)
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TectonicsTectonics  
:: (( == )) : : allall plateplate collisioncollision ((ICIC = = TrTr -- JrJr))
: : easteast  upthrustupthrust              
    STST overover ICIC = E & S = E & S ThailandThailand,   ,   STST overover LCLC  = = && ,,

restrest  
      LCLC  overover  NTNT  & & NTNT  overover  ICIC
:: M jM j f lf lMeso Meso -- : : MajorMajor faultfault systemsystemss     
Stratigraphy Jr Stratigraphy Jr -- KK  
: Continental dep: Continental dep

  
tectonictectonic : Continental dep.: Continental dep.

: lagoonal in west IC: lagoonal in west IC
: marine to non: marine to non-- marine in west STmarine in west ST

MineralizationMineralization
: S: S--granite + Sngranite + Sn--WW--REEREE
: U: U--dep. in Khorat sst.dep. in Khorat sst.PlatePlate

: Progressive clockwise: Progressive clockwise


: W. Burma + ST = Mesotethys closed: W. Burma + ST = Mesotethys closed



Wrong ! Eastward subduction (by new evidence)
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TectonicsTectonics  
: Progressive change in tect. Region (Himalaya): Progressive change in tect. Region (Himalaya)g g g ( y )g g g ( y )
: Extrusion, Phu Phan Uplift: Extrusion, Phu Phan Uplift
: Reactivate fault movement, pull : Reactivate fault movement, pull -- apart basinapart basin
 Th i G lf  S  Chi  A d  S     Th i G lf  S  Chi  A d  S    

Neuvo Neuvo --
: Thai Gulf., S. China, Andaman Seas   : Thai Gulf., S. China, Andaman Seas   

StratigraphyStratigraphy  
++tectonictectonic : more fluvio: more fluvio--lacustrine lacustrine + + superlittoral in the Gulfsuperlittoral in the Gulf

: more massive in Andaman: more massive in Andaman

PlatePlate
: stress : stress -- accumulatedaccumulated
: mild clockwise rotat  (: mild clockwise rotat  (10100 0 India  W & SE India  W & SE : mild clockwise rotat. (: mild clockwise rotat. (1010 India, W & SE India, W & SE 
Asia) Asia) 
: rifting & extension: rifting & extension
Mi li tiMi li tiMineralizationMineralization
Metal : IMetal : I--gr. + Cugr. + Cu--FeFe--AuAu--SbSb

: S: S--gr. + Sngr. + Sn--WW--REEREESS g Sg S
Nonmetal : clay, diatomite, Coal, Gems (basalt)Nonmetal : clay, diatomite, Coal, Gems (basalt)
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GeomorphologyGeomorphology
•• Alluvial terraces & fans in Central ThailandAlluvial terraces & fans in Central Thailand

GeomorphologyGeomorphology
•• Alluvial terraces & fans in Central ThailandAlluvial terraces & fans in Central Thailand•• Alluvial terraces & fans in Central ThailandAlluvial terraces & fans in Central Thailand•• Alluvial terraces & fans in Central ThailandAlluvial terraces & fans in Central Thailand

Mineral DepositMineral Deposit
•• Uplift, denudation & placer deposit of Uplift, denudation & placer deposit of 

Mineral DepositMineral Deposit
•• Uplift, denudation & placer deposit of Uplift, denudation & placer deposit of 

Neuvo Neuvo --
major Snmajor Sn--AuAu-- and Gem mineraland Gem mineralmajor Snmajor Sn--AuAu-- and Gem mineraland Gem mineral

tectonictectonic TectonicTectonic
•• Impact of Impact of 00..7 7 Ma Thailand tektiteMa Thailand tektite

TectonicTectonic
•• Impact of Impact of 00..7 7 Ma Thailand tektiteMa Thailand tektite

•• Continuous WContinuous W--tilting of Thai Pennin.tilting of Thai Pennin.

-- emergence of Eemergence of E--coast (Gulf)coast (Gulf)

•• Continuous WContinuous W--tilting of Thai Pennin.tilting of Thai Pennin.

-- emergence of Eemergence of E--coast (Gulf)coast (Gulf)

-- submergence of Wsubmergence of W--coast (Andaman)coast (Andaman)

•• Hot spring, high heat flow regionHot spring, high heat flow region

-- submergence of Wsubmergence of W--coast (Andaman)coast (Andaman)

•• Hot spring, high heat flow regionHot spring, high heat flow region

•• present day & historical EQpresent day & historical EQ•• present day & historical EQpresent day & historical EQ



Paleolattitude of Shan-Thai and Indochina blocks
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Evidences of Evidences of 22 New TerranesNew TerranesEvidences of Evidences of 2 2 New TerranesNew Terranes

 Structural SynthesisStructural Synthesis Structural SynthesisStructural Synthesis

––West dipping thrust and intense foldingsWest dipping thrust and intense foldings

 Lithological RelationshipLithological Relationship

––OceanOcean--floor basalt  chert & lst  platform in Loeifloor basalt  chert & lst  platform in Loei
EvidencesEvidences

OceanOcean floor basalt, chert & lst. platform in Loeifloor basalt, chert & lst. platform in Loei

––serpentinite bodies, dismembered ophiolite serpentinite bodies, dismembered ophiolite 

(Chiangrai  Loei  Pak Thong Chai  Srakaew  (Chiangrai  Loei  Pak Thong Chai  Srakaew  (Chiangrai, Loei, Pak Thong Chai, Srakaew, (Chiangrai, Loei, Pak Thong Chai, Srakaew, 

Narathiwat)Narathiwat)

––Fang, deep water  + chert beds with Fang, deep water  + chert beds with 

Carboniferous volcanic rocksCarboniferous volcanic rocks



Evidences (con 1)

E id  f E id  f 22 N  TN  TEvidences of Evidences of 2 2 New TerranesNew Terranes

 GeochemistryGeochemistry

–– Volcanics Volcanics indicateindicate sourcesource toto thethe easteast ofof Loei Loei 

andand  LumnaraiLumnarai  ((IntasopaIntasopa, , ‘‘9191))
–– Detrital Detrital SpinelSpinel inin NamNam DukDuk Fm.Fm. == toto thethe easteastDetrital Detrital SpinelSpinel inin NamNam DukDuk Fm.Fm.     toto thethe easteast

((ChutakosinonChutakosinon  etet  al.al., , ‘‘9797))
R i lR i l G lG l RegionalRegional GeologyGeology

–– ExtensionExtension  ofof  NTNT  & & LCLC  toto  LaosLaos  & & YunnanYunnan  
alongalong thethe faultfault zonezone



Ellipsoids and development of major faults in Thailand



S. Thipyopass et al., 2013 prep)1



Seismic line survey AN2

F1F2



MoreMore GeochronologicalGeochronological, , 

h i lh i l W kW k dd

MoreMore GeochronologicalGeochronological, , 

h i lh i l W kW k ddgeochemicalgeochemical WorkWork andand

MoreMore PaleontologyPaleontology and and 

geochemicalgeochemical WorkWork andand

MoreMore PaleontologyPaleontology and and 
THE END THE END 

MoreMore PaleontologyPaleontology and and 

PaleomagneticPaleomagnetic  StudStudiesies

MoreMore PaleontologyPaleontology and and 

PaleomagneticPaleomagnetic  StudStudiesies


