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Preface

North EastInstituteof Scienceand Technology Jorhat Assam a constituentestablishmenof
the Council of Scientific and Industrial ResearcHCSIR), New Delhi, hasbeenengagedn
multidisciplinaryresearchand developmentvork relevantto the countryin generalandthe
North Eastern Region in particulat The institutés vision and mission are to
empowering excellencein basic and applied researchfor developingtechnologes with
sustainablelevelopmento improvethe quality of life in North-Eastindia. Among the major
multidisciplinarydivisionsin the institute Geoscienceand TechnologyDivision is actively
working on the active Geodynamicsnd Tectonicsof the northeasternregion The mandateof
the division (GSTD) is to estimateseismichazard of the North EastIndia with a vision to
understandcrupulouslythe geodynamic®f this regionandits vicinity, pursueEarthscience
towardshazardmitigation and to thrive for innovative idedtechnologyto makethe region

earthquakelisasteffree.

The Northeastindia regionis one of the world's most seismicallyactive zones consistingof
two arcs the Himalayanarc to the north and the Indo-Burmesearc to the east The Indo-
BurmeseRange(IBR) is formed by the oblique subductionof the Indian plate beneaththe
Burmesesliver plate It hasmore seismicpotentia) with stronguplift and exhumatiorrates
Oneof the mostpressingssuess the tectonics seismicity andevolution of the Indo Burma
Range There are strong debatesregardingthe current stateof subduction the patternof
subduction(oblique or norma), causesf intraslabearthquakescomplexgeodynamicsand
tectonicsaswell astherapidexhumatiorrates which are the presentdayconundrumsn earth

systemscienceandneedsanimmediateresponséherefore

The currentworkshopaimsto synergizethoughtprovokingideas innovativemethodologies
logical theories solutions and trainingsto better understandhe currentgeodynamicsand

hazardscenarioof this complexindo BurmaRange
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A two days wor ks hop on -ButhaRadge AGonundruminEariths i s o
Science (GeolBR'22)" was organized at Dr. J N Baruah Auditorium, -G8 East Institute
of Science and Technology (CSNREIST), Jorhat Assam from 8 June to ¥ June, 2022

Ge ol BR’ 22 ividetreseardfbased wainipgp wndergraduate, postgraduate, research
scholas and faculties from various colleges and institutesffiliated 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 thoughirovoking ideas, innovativenethodologies, solutions, and trainings

to better understand the current geodynamics and hazard scenario of the codmpRurima
Range. The programme wéasnded byScience and Engineering Research Board (SERB),
India, through an Early Career Researchafav(ECRA) as part of its scheme and scope in
Scientific Social Responsibilityit is a matter of pride that more than @articipantsfrom

India and abroad have registerettl attendethe event. This particular workshop was held in

a Hybrid mode, both Bfsical and Virtual. Among the 6@pplicants, about 60 candidates were
selected tphysically attendhe workshop aCSIR-NEIST and the rests were attended through
virtual mode. All thelectures were streamed live on M®&ams and archived on YouTube,
which can be accessed at any tiribe workshop was inaugurated by Br.Narahari Sastry
Hon’ bl e Di-NEISTt JorhatIn HisSnawyural address, Dr. Sastry underlined the
institutemandate angarticularly addressed the wayeo Sciences andethnology Division
(GSTD) isprogressive towards visioLater in the programmehief Guests Prof. Sunil K.
Singh, Director, CSIRNIO provided insightful and innovative lectures abtndo-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, CSIRNGRI, Hyderabad; Prof. Sunil Kumar Singh, Director,
CSIRNIO, Goa; Prof.Sagarika Mukhopadhyay, IIT Roorkee; Dr Kalachand Sain, Director,
WIHG, Dehradun; Prof. J R Kayal, Exy DG (Head, Geophysics), GSI; and Dr Vineet K
Gahalaut, Chief Scientist, CSIRGRI, Hyderabad. These eminent scientists of international
repute have condtted 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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understandinghe complexseismicity evolution and deformationof IBR region A total of
four technicakessionsonekey-notelectureandadedicatedraining sessiorwasperformedas

partof the scheduleof this flagshipevent

This particularworkshopwasmanagedery successfullywhichwitnessedhe participationof
researcherérom all the cornersof the country alongwith internationalparticipation The
participantswho have participatedphysically at CSIR-NEIST are provided all types of
facilities in free of cost which rangesthe food for all timesandaccommodatioralongwith
localtransport This is oneof the major succesandachievementsf the event for which the
efforts from nationaland industrialacademigartnersare alwaysappreciableThis two days
flagshipeventwasproudlysponsoredby thenationalofficial sponsoyScienceandEngineering
ResearctBoard (SERB throughECRA), the Industrialsponsorsn the field of Geosciences
like ChevronGeometandAimil Ind. Ltd andtheacademisponsor TheKazirangaJniversity,
Jorhat The best part of this workshop was the postive remarksand commentsby the
participantswhich indeedreflectedtheir feelingsin successfulinderstandinghetheme ideas
and complexgeodynamicf IBR, alongsidethe able managemenand proceedingof the

eventin asmoothmannerby the hardwork andeffortsof the organizingcommittee

Il anut sthlealWleGd o '2BRatsur metdb eave 1 nf or,ma terdalistic
knowledgeableand successfulvorkshop This has successfullyachievedthe goals for the
theme anddrawnthe genesiof geodynamic®f the complexIBR andcatereal the needof the
hourto fulfil thegapof understandindor evolution seismicityandcontemporaryectonicsof

thiscomplexregion
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Sunil Kumar Singh eua rasc, Fuase

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 x 105 km2 and debouching into the Andaman. Thei€hénd

its major tributary which joins it in downstream Mandalay. The Salween River originates in
the Tibetan Plateau and drains an area2# x 105 km2 in the Yunnan Province of China,

the Kayan and the Mon States of Myanmar before debouching intorttienfan 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 batholithametphic rocks and ophiolites, the
volcanics from a Cretaceous arc, sediments produced during the collision and the Mogok
Metamorphic Belt containing schists, gneisses, marble, migmatites, andlkaline
plutonics. Many of the rivers along the Arakanasband the western tributaries of the
Irrawaddy such as the Chindwin River drain the k8larman range comprising the Neogene

and Paleogene sedimentary rocks, ophiolites, serpentinites, metamorphic rocks of Triassic to
Cretaceous age and the CretaceBasozoic forearc flysch. SNd 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 theseediments constrain mafic lithology containing ophiolites, ultrabasic
rocks and andesites over the IrBorman 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 tAiBundan

range causes higher erosion over this mountainous region, supplying enormous @mount
sediments through the Kaladan and the Irrawaddy rivers to the Western Myanmar Shelf. Such
intense erosion of the IneBurman range enhances its uplift due to isostatic rebound
contributing significantly to its dynamic evolution.
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Geodynamics ofindo- Burma Range

North-EastIndia is one of the most seismicallyactive regionsof the world becauseof the
convergencebetweenthe three major plates — India, Eurasia,and Sundaforming two
convergenceonss, i.e.,theHimalayasandindo-BurmaRangeIn theIndo-Burmasubduction
zone,Indian plateis obliquely subducteeneathithe Sundaplate with a relative velocity of
5cm/yrin betweerthelndianplateandEurasiarplate towardsadirectionof N20E,responsible
for the formationof this Sliver plate,the Burmaplate.A seresof fold andthrustbeltsformed
in theIndo-BurmaRangeasa resultof convergenceyendingfrom NE-SW atthe NagaPatkai
rangeto N-E atthe chin hills andNNW-SSEatthe ArakanYomabelt The1250km long IBR
arcis boundedby Bengalbasinto the westandthe centralBurmabasinto the east.Towards
south, the AndamanNicobar Island is the continuationof IBR and the northern limit is
comprisedof the easterrHimalayansyntaxis.The complextectonicnatureof IBR makesit
importantregionto studyfrom the seismologicaindgeologicalpoint of view.

The origin of IBR canbe explainedby the high oblique subdution of Bengalcrust
beneaththe Burmaplate. The directionof movementof Indianslabis in N17°-21°E havinga
rateof motionof 5 cm/yrtowardsNorthand1.6-1.9 cm/yr towardsEast.The obliquity of plate
motion throughoutthe Indo-Burmarangevariesprogressivelyfrom 58° at 20° N latitudeto
70°at22°N latitudeto 90° at 24° latitude,beyondwhich the obliquity exceed®0°. The slab
pull extensiortectonicsis the driving force for subduction.The dip amountof the subducting
slabprogressivelyncrease$rom northto southdirection. The majortectonicandsubduction
eventsare datedto the Lower Cretaceouso Mid-Mioceneage.ThedBR canbe definedasan
accretionay wedgeof oceaniamaterials.The fastaccretionof Bengalbasinsedimentdeadsto
the developmenbf Indo Burma Wedge.The processnvolvesin the growth of Indo-Burma
Wedgeis N-S dextral shearing,whereright lateralshearingin the innermostpart and E-W
shorteningin the outermostpart are prominentmechanismsn this region. The Indo Burma
Wedgeis spreadingand drifting westwardalong the southernedgeof the Shillong plateau,
comprisé of colliding microcontitentscontinentalMesozoic— Paleogendlysch sediments
ard ophiolites.The Kabawandthe Sagaingaretwo major faultsin IBR. The Sagaingfault is
aright lateralstrike slip fault in the easterrmarginof this regionandthe Kabaw Fault, which
runsthroughthecenterof therange actsasamajortectonicboundarybetweerthelndo-Burma

Rangeandthe Burmesebasin,while the natureof the Indo-Burmaplatemarginis unclear
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