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The Burma terrane (BT) is presently located west of the 
Sagaing fault and East of the Indo-Myanmar Ranges.

The Indo-Myanmar ranges and Naga Hills constitute an 
other terrane that may have a slightly different 
paleogeography and tectonic history than the the BT.

The India plate is subducting below the Indo-Burman 
ranges.



E-W	subduction	zone	/	
Significant	extrusion	Indochina	

• Relatively	high	latitude	

• Large	clockwise	rotation	BT	

(Cogne	et	al.,	2013;	Replumaz	et	al.,	
2010,	2013;	Royden	et	al.,	2008)

Greater	India	Basin	(GIB)	

• Relatively	high	latitude	

• Little	rotation	BT	

(Van	Hinsbergen	et	al.,	2012,	2018)

Trans-Tethyan	Arc	

• BT	as	part	of	Trans-Tethyan	/	

Incertus	Arc	

• Paleolatitude	less	constrained,	

arc	was	potentially	farther	south	

(Hall,	2012;	Jagoutz	et	al.,	2015,	
Zahirovic	et	al.,	2016)

Position	of	Burma	Terrane	for	3	different	scenarios	of	the	India-Asia	collision	(60	Ma)		

as	part	of	the	Asian	margin	prior	to	Westerweel	et	al.	(2019)

In all models, Burma was part of the Asian margin at 10 to 20°N 



Westerweel	et	al.	(2019)	-	Paleomagnetic	results	95	and	40	Ma: 
Near-equatorial	latitudes	for	Burma	Terrane

Trans-Tethyan	island	arc	
Andean-type	volcanism

~60°C	clockwise	rotation	

2000	km	northward	strike-slip	motion	
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We have collected additional paleomagnetic data from Paleocene 
and Eocene sediments from the northern part of the Salin/Minbu 
basin, all located on the western side of the basin but in areas more 
likely to record local tectonic rotations near the nearby boundary of 
the IBR and the Kabaw fault.
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Characteristic directions were determined after progressive thermal demagnetization
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New paleomagnetic results in Late Cretaceous 
to mid Eocene sediments  from the Salin basin

Paleomagnetic results were obtained in Late Cretaceous 
(Kabaw Fm.) Paleocene (Laungshe Fm.) to mid Eocene 
(Tawbyn Fm.) shales  from the region of Sidoktaya and Saw. 
Paleocene siltstones farther south near Dakton/ Ngape do not 
provide accurate paleomagnetic results (Li et al., 2020).

Normal and reverse polarity magnetisations are found. The 
scatter in inclination decreases after bedding correction.

After inverting the reverse polarity magnetizations into its 
equivalent normal polarity, the mean directions present 
some scatter in declination due to tectonic rotations and 
mainly negative inclination in normal polarity. The negative 
inclination indicates that the sediments were deposited in 
the southern hemisphere.

The paleolatitudes are of the same order of magnitude than 
those expected for a Burma terrane linked to India and 
systematically different from those expected  for Sibumasu.

The scatter in paleolatitude is in part explained by the 
northward motion during the Paleocene-Eocene.


Further work is needed for a precise dating of the sediments 
at each site and to better understand the distribution and 
timing of the tectonic rotations.

Paleomagnetic results in late Eocene sediments (Kalewa, 
Pondaung range) however indicate that the BT as a whole 
did not record significant rotation since the late Eocene.
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The low paleolatitudes determined from the paleomagnetic inclinations in 
Paleocene to Eocene sediments support the previous results (Westerweel et 
al., 2019). We propose that the Burma terrane became part of the India plate 
with little or no relative motion during the Paleogene and did not collide with 
Sumatra as proposed in Westerweel et al. (2019).



This model has strong implications for the 
understanding of the geology of Myanmar

- Sediments filling the basin cannot come from the east. 
- Almost no E-W subduction during the Paleogene 
>>Thus no really active magmatic arc 
- Collision of "Greater Burma" with Asia 

contemporaneous of the collision of "Greater India" with 
Asia 

- Collision with Sibumasu in the late Oligocene  
>> EW shortening and uplift of the Indo-Burman ranges 
 and opening of the Andaman sea



Several publications 
have reported 
detrital zircon ages 
in tens of samples 
from the Central 
Myanmar basins and 
the Indo-Burman 
ranges.


In Late Cretaceous 
and Paleogene 
sediments, the mid-
Cretaceous 
population of zircons 
is so large that the 
focus in most 
studies is directed to 
this information.


>> however on 
average ~40% of 
the zircons have 
pre-Cretaceous 
ages 0
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Chindwin basin Minbu basin IBR closest to arc River sands CMB Miocene Bengal fan

Most samples have a significant fraction of mid Cretaceous zircons but 
also pre-Cretaceous zircons. 

Data from the Bengal fan (IODP site) are shown for comparison

Stratigraphic age (Ma) Stratigraphic age (Ma)
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The distribution of ages of Pre-Cretaceous zircons in the Central Myanmar Basins is similar 
to those found in the Triassic sediments from the Pane Chaung Formation (IBR) and 
Langjiexue group (North-East Tethyan Himalaya). 
It si also not different from the one found in the Eocene Phokphur sediments from the Naga 
Hills (Northern Indo Burman Ranges)



Greater India

Lx

IBR

NC

160 Ma

Possible Upper Jurassic paleogeography 
prior to the drift of the Burma terrane, 
part of Argoland. This paleogeography 
reconciles a common origin for Triassic 
sediments of the Langxiejue Formation of 
Greater India (Lx), the North Carnarvon 
(NC) basin of northwestern Australia and 
the Triassic Pane Chaung Formation of 
the Indo-Burma Range (IBR). The arrow 
indicates the drainage network from 
Antarctica during the Triassic.  This 
reconstruction is made from a very tight 
fit between India, Antarctica, and 
Australia (Thompson et al, 2019). Then, 
the northern boundary of Greater India is 
not the Wallaby Fracture Zone but the 
northern edge of the Cuvier Basin.
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In the plot below, few samples have zircons with ages close to the expected stratigraphic ages (ages less 
than 10 Myr below the stratigraphic age).

>> few evidence for erosion of a very active magmatic arc

>> Filling of the basins is mainly the result of erosion of basement rocks and Cretaceous magmatic 
rocks and not a Cenozoic active magmatic arc    



Bulk magnetic susceptibility: 


Overall	low	magnePte	content	in	

BT	sediments	

Possibles	causes:


- iniNal	low	magneNte	content	
of	source	lithologies	

- intense	chemical	weathering	
of	the	sedimentary	source	

- sediment	reworking	

- prolonged	sediment	transport
These data do not support an erosion of an active volcanic arc
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Here we compare the distribution of ages of 
zircons in sediments of the Paleogene basins 
(green curve) with a compilation of ages from 
the Gangdese (in blue) and from the Wuntho 
range (Licht et al. 2020) (red).

Sediments with stratigraphic ages older than 
~50Ma have mid-Cretaceous zircons 
compatibles with a source from the 
Cretaceous Myanmar arc as in the Wuntho 
range while Late Eocene sediments contain 
younger Cretaceous zircons not found within 
the Wuntho range.

Taking into account the Hafnium data, a 
contribution from the Gangdese arc seems 
likely.

The Cretaceous Myanmar arc is also covered 
by thick Eocene sediments (Li et al., 2013; 
Zhang et al., 2017, 2021) suggesting that this 
arc was mainly subsiding and not in erosion 
during the Eocene.
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Figure 1. Regional geologic map of Burma (modified after Mitchell et al., 2012; Wandrey, 2006). Locations 
A-A’ and B-B’ of Figs. 7, 8 are shown. 
 
margin. Due to lack of fundamental geological data, 
the predecessors paid more attention to the theoretical 
evolution model. As the typical symbol of active con-
tinental margin, volcanic arc is a key factor in the 
study of structural evolution. To precisely estimate 

the evolution events, recognize the stages of uplifting, 
and determine the genetic types of the magma intru-
sion will directly affect the definition of the attribu-
tion of continental margin and bring new revelation to 
the research on structural evolution of 

Late Mesozoic to Cenozoic Tectonic Events in Volcanic Arc, West Burma Block 
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Figure 2. Formation thicknesses and some related information from the Well Y1 of volcanic arc in West 
Burma Block. 
 

ANALYTICAL METHODS 
Zircons and apatite using for U-Pb and fission 

track dating were separated from samples with stan-

dard techniques. U-Pb dating and trace element con-

tent analysis were performed using Agilent 7500a 

LA-ICP-MS at the State Key Laboratory of Geolo- 

gical Processes and Mineral Resources, China Uni-

versity of Geosciences, Wuhan. Detailed analytical 

procedures, operating conditions and data processing 

were the same as description by Liu et al. (2010a, b; 

2008a, b). A GeoLas 2005 was used for ablation and 

the spot diameter was 32 Pm. The time-resolved 

spectra were processed off-line using ICPMSDataCal 

software (Liu et al., 2010a; 2008a). Zircon 91500 was 

used as external standard for U-Pb dating. The pre-

ferred U-Th-Pb isotopic ratios used for 91500 were 

from Wiedenbeck et al. (1995). Concordia diagrams 

and weighted mean calculations were made by using 

Late Mesozoic to Cenozoic Tectonic Events in Volcanic Arc, West Burma Block 
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Figure 8. Position of seismic profile through volcanic arc in West Burma Block. Pli. Pilocene; Mio. Miocene; 

Eoc. Eocene; K2–Pala. Late Cretaceous–Palaeocene; T3, T6, T8, T10. reflectors. Line of section is shown in          

Fig. 1 (B-B’). 

 
anticlines (Fig. 7) by the right-lateral strike-slipping 
of Sagaing fault zone. The tectonic activities in this 
period corresponded to the uplifting process of 
volcanic arc in the study area since the Early Pliocene 
(4.2±1 Ma) obtained by fission track analysis. The 
trench-arc-basin system of active continental margin 
in the study area was basically fixed in the Pliocene, 
which was the result of the collision from Indian Plate 
and intense transpression of strike-slipping from 
Sagaing fault zone towards back-arc basin. 
 
CONCLUSIONS 

(1) Zircon U-Pb age is 102±0.81 Ma on 
basement granite from volcanic arc in West Burma 
Block, in consistency with the ages obtained 
respectively from the northern Wuntho and southern 
Salingyi of sampling point. Therefore, it is confirmed 
the granitic intrusion during late Early Cretaceous and 
continuous zonal distribution of volcanic arc in West 
Burma Block. 

(2) The results of the elemental geochemistry 
analysis show the S-type basement granite from 
volcanic arc in West Burma Block was formed in 

subduction and collision related to volcanic arc of 
convergent plate margins. 

(3) Based on the results of zircon U-Pb dating 
and apatite fission track analysis, it can be concluded 
that the West Burma Block evolved from passive con-
tinental margin to active continental margin because 
of the subduction of Neo-Tethys Ocean during late 
Early Cretaceous (102±0.81 Ma). The West Burma 
Block had evolved into active continental margin by 
the subduction and collision of Indian Plate from Late 
Oligocene to Early Miocene (29±1 to 20±1 Ma). The 
active continental margin trench-arc-basin system of 
the West Burma Block was basically fixed since Early 
Pliocene (4.2±1 Ma). 
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From Li et al. (2013), nearly 2km of late Cretaceous and Paleogene 
sediments cover the Cretaceous magmatic basement, suggesting 
that large areas of the Myanmar arc were subsiding at that time 
and not supplying sediments to fill the Central basins.

Well Y1
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1) During the mid to late Eocene, sources of 

sediments of the Central Myanmar basins may 
include the northern extension of the Burma Terrane 
(BT) and the IBR as well as the Cretaceous 
Gangdese magmatic arc.


2) Sibumasu is likely extruded during the collision and 
this may explain the granulite facies of the 
metamorphic rocks of the Mogok belt. The BT and 
Mogok belt were later juxtaposed across the 
Sagaing fault.


3) No significant relative motion between the BT and 
India during the Paleogene


4) The eastern border of the BT is difficult to constrain 
but was likely not interacting with Sibumasu before 
the Late Oligocene as there is no evidence of such 
deformation in the Mergui basin.

Conclusions

The new paleomagnetic results in early 
Paleogene sediments confirm the anomalous low 
paleolatitudes found in Cretaceous rocks and 
late Eocene sediments.

We have not found geological evidence to discard these paleomagnetic data.


