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Preface
 

North East Institute of Science and Technology, Jorhat, Assam, a constituent establishment of 

the Council of Scientific and Industrial Research (CSIR), New Delhi, has been engaged in 

multidisciplinary research and development work relevant to the country in general and the 

North Eastern Region in particular.

 

The institute's vision and mission are to 

empowering

 

excellence in basic and applied research for developing technologies with 

sustainable development to improve the quality of life in North-East India. Among the major 

multidisciplinary divisions in the institute, Geosciences and Technology Division is actively 

working on the active Geodynamics and Tectonics of the northeastern region. The mandate of 

the division (GSTD) is to estimate seismic hazard of the North East India with a vision to

 

understand scrupulously the geodynamics of this region

 

and its vicinity, pursue Earth science 

towards hazard mitigation and to thrive for innovative idea/technology to make the region 

earthquake disaster free.

 

The Northeast India region is one of the world's most seismically active zones, consisting of 

two arcs, the Himalayan arc to the north and the Indo-Burmese arc to the east. The Indo-

Burmese Range (IBR) is formed by the oblique subduction of the Indian plate beneath the 

Burmese sliver plate. It has more seismic potential, with strong uplift and exhumation rates. 

One of the most pressing issues is the tectonics, seismicity, and evolution of the Indo Burma 

Range. There are strong debates regarding the current state of subduction, the pattern of 

subduction (oblique or normal), causes of intraslab earthquakes, complex geodynamics and 

tectonics as well as the rapid exhumation rates, which are the present day conundrums in earth 

system science and needs an immediate response therefore. 

 

The current workshop aims to synergize thought-provoking ideas, innovative methodologies,

 

logical theories, solutions, and trainings to better understand the current geodynamics and 

hazard scenario of this complex Indo Burma Range.
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About GeoIBR’22 

A two days workshop on “Geodynamic Genesis of Indo-Burma Range – A Conundrum in Earth 

Science (GeoIBR'22)" was organized at Dr. J N Baruah Auditorium, CSIR-North East Institute 

of Science and Technology (CSIR-NEIST), Jorhat, Assam from 6th June to 7th June, 2022. 

GeoIBR’22 intends to provide research-based training to undergraduate, postgraduate, research 

scholars and faculties from various colleges and institutes affiliated with 

UGC/AICTE/State/Central /Private Universities across the country. The programme as a whole 

provided a platform for closer interaction between eminent scientists and participants in order 

to bring together thought-provoking ideas, innovative methodologies, solutions, and trainings 

to better understand the current geodynamics and hazard scenario of the complex Indo Burma 

Range. The programme was funded by Science and Engineering Research Board (SERB), 

India, through an Early Career Research Award (ECRA) as part of its scheme and scope in 

Scientific Social Responsibility. It is a matter of pride that more than 660 participants from 

India and abroad have registered and attended the event. This particular workshop was held in 

a Hybrid mode, both Physical and Virtual. Among the 660 applicants, about 60 candidates were 

selected to physically attend the workshop at CSIR-NEIST and the rests were attended through 

virtual mode. All the lectures were streamed live on MS-Teams and archived on YouTube, 

which can be accessed at any time. The workshop was inaugurated by Dr. G. Narahari Sastry, 

Hon’ble Director, CSIR-NEIST, Jorhat. In his inaugural address, Dr. Sastry underlined the 

institute mandate and particularly addressed the way, Geo Sciences and Technology Division 

(GSTD) is progressive towards vision. Later in the programme, Chief Guests Prof. Sunil K. 

Singh, Director, CSIR-NIO provided insightful and innovative lectures about Indo-Burman 

range drives the sediment budget of the Andaman Sea.  

This successful event was graced by some stalwarts of the Indian Geoscientific community 

like, Dr V. M Tiwari, Director, CSIR-NGRI, Hyderabad; Prof. Sunil Kumar Singh, Director, 

CSIR-NIO, Goa; Prof. Sagarika Mukhopadhyay, IIT Roorkee; Dr Kalachand Sain, Director, 

WIHG, Dehradun; Prof. J R Kayal, Ex-Dy DG (Head, Geophysics), GSI; and Dr Vineet K 

Gahalaut, Chief Scientist, CSIR-NGRI, Hyderabad. These eminent scientists of international 

repute have conducted the technical sessions on the new and progressive researches on the 

contemporary geodynamics of IBR region and interacted with the participants to fill the gap of 
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understanding the complex seismicity, evolution and deformation of IBR region. A total of 

four technical sessions, one key-note lecture and a dedicated training session was performed as 

part of the schedule of this flagship event. 

 

This particular workshop was managed very successfully, which witnessed the participation of 

researchers from all  the corners of the country, along with international participation. The 

participants who have participated physically at CSIR-NEIST are provided all types of 

facilities in free of cost, which ranges the food for all times and accommodation along with 

local transport. This is one of the major success and achievements of the event, for which the 

efforts from national and industrial/academic partners are always appreciable. This two days 

flagship event was proudly sponsored by the national official sponsor,

 

Science and Engineering 

Research Board (SERB, through ECRA), the Industrial sponsors in the field of Geosciences 

like Chevron Geomet and Aimil  Ind. Ltd and the academic sponsor-

 

The Kaziranga University, 

Jorhat. The best part of this workshop was the positive remarks and comments by the 

participants, which indeed reflected their feelings in successful understanding the theme, ideas 

and complex geodynamics of IBR, alongside the able management and proceedings of the 

event in a smooth manner by the hard work

 

and efforts of the organizing committee. 

 

In a nutshell, this event, GeoIBR’22 has turned out to be a very informative, socio-realistic, 

knowledgeable and successful workshop. This has successfully achieved the goals for the 

theme, and drawn the genesis of geodynamics of the complex IBR and catered the need of the 

hour to fulfil  the gap of understanding for evolution, seismicity and contemporary tectonics of 

this complex region.   
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Indo-Burman range drives the sediment budget of the Andaman Sea 

 

 

Sunil Kumar Singh FNA, FASc, FNASc 

Director, CSIR-National Institute of Oceanography, Dona Paula, Goa  

 

Abstract:  

The Andaman Sea receives about 550 MT of sediments annually through the Irrawaddy and 

the Salween Rivers. The Irrawaddy is the major river originating in the Northern Myanmar 

with a catchment area of 4.1 × 105 km2 and debouching into the Andaman. The Chindwin is 

its major tributary which joins it in downstream Mandalay. The Salween River originates in 

the Tibetan Plateau and drains an area of ∼2.7 × 105 km2 in the Yunnan Province of China, 

the Kayan and the Mon States of Myanmar before debouching into the Andaman Sea. The 

smaller rivers, the Kaladan, Naf, Lemro, Mayu flowing through the western slope of the Indo–

Burman ranges along the Arakan coast supply sediments to the western shelf of Myanmar. The 

Irrawaddy River flows through the Gangdese batholith, metamorphic rocks and ophiolites, the 

volcanics from a Cretaceous arc, sediments produced during the collision and the Mogok 

Metamorphic Belt containing schists, gneisses, marble, migmatites, and calc-alkaline 

plutonics. Many of the rivers along the Arakan coast and the western tributaries of the 

Irrawaddy such as the Chindwin River drain the Indo–Burman range comprising the Neogene 

and Paleogene sedimentary rocks, ophiolites, serpentinites, metamorphic rocks of Triassic to 

Cretaceous age and the Cretaceous-Cenozoic forearc flysch. Sr-Nd isotope composition along 

with major element compositions of the sediments from the Irrawaddy river and the Myanmar 

Shelf are used to identify their sources over the Andaman Shelf region. Major elemental 

compositions of these sediments constrain mafic lithology containing ophiolites, ultrabasic 

rocks and andesites over the Indo–Burman range as the dominant source of these sediments. 

Non-radiogenic Sr isotope ratios along with radiogenic Nd isotope composition confirm the 

Indo-Burman range as dominant control on the sedimentary budget of the Andaman Sea. 

Intensely focused precipitation over the higher relief of the western slopes of the Indo-Burman 

range causes higher erosion over this mountainous region, supplying enormous amount of 

sediments through the Kaladan and the Irrawaddy rivers to the Western Myanmar Shelf. Such 

intense erosion of the Indo-Burman range enhances its uplift due to isostatic rebound 

contributing significantly to its dynamic evolution. 

 

 



 
 

 

GeoIBR’22  1�� | P a g e  
 

 

Two Days Workshop On  

Geodynamic Genesis of Indo-Burma Range 

– A Conundrum in Earth Science  
 

 
GeoIBR’22 

6
th
 -7

th 
 

JUNE 2022 

Geodynamics of Indo- Burma Range 

North-East India is one of the most seismically active regions of the world because of the 

convergence between the three major plates – India, Eurasia, and Sunda forming two 

convergence zones, i.e., the Himalayas and Indo-Burma Range. In the Indo-Burma subduction 

zone, Indian plate is obliquely subducted beneath the Sunda plate with a relative velocity of 

5cm/yr in between the Indian plate and Eurasian plate, towards a direction of N20E, responsible 

for the formation of this Sliver plate, the Burma plate. A series of fold and thrust belts formed 

in the Indo-Burma Range as a result of convergence, trending from NE-SW at the Naga-Patkai 

range to N-E at the chin hills and NNW-SSE at the Arakan Yoma belt. The 1250 km long IBR 

arc is bounded by Bengal basin to the west and the central Burma basin to the east. Towards 

south, the Andaman Nicobar Island is the continuation of IBR and the northern limit  is 

comprised of the eastern Himalayan syntaxis. The complex tectonic nature of IBR makes it 

important region to study from the seismological and geological point of view. 

The origin of IBR can be explained by the high oblique subduction of Bengal crust 

beneath the Burma plate. The direction of movement of Indian slab is in N170-210E having a 

rate of motion of 5 cm/yr towards North and 1.6-1.9 cm/yr towards East. The obliquity of plate 

motion throughout the Indo-Burma range varies progressively from 58° at 20° N latitude to 

70° at 22° N latitude to 90° at 24° latitude, beyond which the obliquity exceeds 90°. The slab 

pull extension tectonics is the driving force for subduction. The dip amount of the subducting 

slab progressively increases from north to south direction.  The major tectonic and subduction 

events are dated to the Lower Cretaceous to Mid-Miocene age.The IBR can be defined as an 

accretionary wedge of oceanic materials. The fast accretion of Bengal basin sediments leads to 

the development of Indo Burma Wedge. The process involves in the growth of Indo-Burma 

Wedge is N-S dextral shearing, where right lateral shearing in the innermost part and E-W 

shortening in the outermost part are prominent mechanisms in this region.  The Indo Burma 

Wedge is spreading and drifting westward along the southern edge of the Shillong plateau, 

comprised of colliding microcontitents, continental Mesozoic – Paleogene flysch sediments 

and ophiolites. The Kabaw and the Sagaing are two major faults in IBR. The Sagaing fault is 

a right lateral strike slip fault in the eastern margin of this region and the Kabaw Fault, which 

runs through the center of the range, acts as a major tectonic boundary between the Indo-Burma 

Range and the Burmese basin, while the nature of the Indo-Burma plate margin is unclear.


