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PREFACE 

 

The Northeast India region is one of the most active zones in the world; the region is 

jawed between the two arcs, the Himalayan arc to the north and the Indo-Burmese arc to the 

east. The region bounded by latitude 22-29
0
N and longitude 90-98

0
E, produced two great 

earthquakes (M> 8.0) and about 20 large earthquakes (7.0>M>8.0) since 1897. The Shillong 

Plateau was the source area for the 1897 great earthquake M 8.7, and the Assam Syntaxis 

zone for the 1950 great earthquake M 8.6. Several large earthquakes occurred along the Indo-

Burma ranges. Earthquake is only natural disaster, which cannot be predicted till now and 

may occur at any time and pre-planned strategies for rescue of life and property are not pos-

sible and hence causes maximum devastation than other natural disaster. So, earthquake dis-

aster mitigation and responses takes an important role to reduce the destruction of life and 

property. A mitigation strategy is one of the prime concepts in order to reduce the hazard. 

This includes land use regulations, seismic construction and retrofit codes, improved 

engneering practices and simultaneous basic research on earthquake seismology. Effective 

mitigation will result in the avoidance of many losses that could result from future earth-

quakes. Additionally, although mitigation measures do provide considerable protection, one 

of the key features of earthquake disasters is that they produce unanticipated impacts that 

overwhelm the coping capacities of affected social units. Task force group constituted by As-

sam State Disaster Management Authority (ASDMA), Dispur, Guwahati, Assam recom-

mended for preparing basic reference document by launching literature survey of available 

earthquake hazard assessment and mitigation related studies in Northeastern region for find-

ing out what is available and the gaps if any. Pertaining to future research program towards 

earthquake mitigation aspect, this survey would frame a benchmark for future further re-

search program. Several workers worked on various research topics related to earthquake 

seismology which delivered the prime input to the earthquake hazard mitigation approach in 

Northeastern India. However, the studies may lack some of the crucial inputs which still re-

main unexplored. These inputs are yet to be ascertained. Incidentally, this survey will portray 

the status of present scenario on earthquake hazard mitigation related studies and the gaps if 

any available. 
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CHAPTER 1: INTRODUCTION  

 

1.1 Origin of the proposal: 

The concern raised by the Honorable President of India with regard to the loss of life 

and damage to the property caused by the recent earthquake events, occurred in Sumatra and 

Sikkim region. Major emphasis, has been decided to take up earthquake hazard estimation 

and its mitigation related studies systematically in the regions where a large earthquake may 

recur anytime. Northeastern India is one of the highly seismically active zones in the World 

(Fig. 1). Daily numbers of earthquake occur in Northeastern India (NER) which is not felt 

mostly. Some of these are felt rigorously too. Recently the people of NER experienced few 

felt earthquakes. 

 
Fig.1 Map showing major tectonic features of northeast India region after (GSI, 2000). Two 

great earthquakes (M>8.0) are annotated by larger star symbols, and the large earthquakes 

(8.0>M>7.0) by circles. The digital seismic stations are shown by blue triangles. The hat type 

maximum intensity zone, isoseismal XII (MM scale), of the 1897 great earthquake is shown 

(after Oldham, 1899). The existing one is at Shillong indicated by blue triangle encircled. 

The major tectonic features in the region are indicated; MCT : Main Central Thrust, MBT : 

Main Boundary Thrust, MFF : Main Frontal Fault, DF : Dauki Fault, DT : Dapsi Thrust, 

Dh.F : Dudhnoi Fault, OF : Oldham Fault, CF : Chedrang Fault, BS : Barapani Shear Zone, 

KF : Kopili Fault, NT : Naga Thrust, DsT : Disang Thrust and EBT : Eastern Boundary 

Thrust.  
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One of these events (Sikkim eq., 18th Sep, 2011) shook rigorously the entire NER 

and caused several damage to dwellers with loss of deaths even. Most interestingly there 

were five felt earthquakes within the span of one and 8 half monthôs duration after this earth-

quake. Since the time interval of the felt earthquake was very short, firstly it created a panic 

among the people of NER and secondly it has created avenues for new scientific study per-

taining to earthquake hazard estimation. Simultaneously there is famous quote (Ref. Bilham ) 

ñWhile it is not possible specifically to predict a quake, but if one goes by return period theo-

ry, a major quake is definitely due in North-East, taking into account the Assam earthquake 

of 1950 and Shillong quake in 1897ò. That is if one considers a gap of 53 years between the 

Assam and Shillong quakes, there is every possibility of the occurrence of Major earthquake 

now. The region has experienced some of world's worst quakes, be it the Shillong quake or 

the Assam one, both measuring around 8.5 and reckoned to be two major quakes in human 

history, both in terms of intensity and destruction. While not much headway has been made 

with respect to earthquake hazard and its mitigation related studies in NER, study based on 

literature survey to be carried out is very much relevant to the present seismicity and 

seismotectonics scenario which not only identify the areas where most emphasis is needed 

but also will act as path finder for further planning on R & D features. In this context the Na-

tional Workshop on Earthquake Risk Mitigation Strategy in the Northeast held in Guwahati 

on 24th-25th February 2011 discussed the various problems and challenges of earthquake 

risk management and framed the Roadmap for the same. One of the recommendations of the 

said roadmap is coordination of earthquake hazard assessment studies. The technical commit-

tee formed in Assam, to review & recommend actions regarding Roadmap of earthquake risk 

mitigation in Northeastern India, decided that proposals from knowledge Institutes of the 

state of Assam should be collected to make a literature survey of earthquake hazard assess-

ment studies in Northeastern India. 

 

 

1.2 Project Summary:       

 

          The Northeast India region is one of the most active zones in the world; the region 

is jawed between the two arcs, the Himalayan arc to the north and the Indo-Burmese arc to 

the east (Fig 1). The region bounded by latitude 22-29
0
N and longitude 90-98

0
E, produced 

two great earthquakes (M> 8.0) and about 20 large earthquakes (8.0>M>7.0) since 1897 

(Fig.1). The Shillong Plateau was the source area for the 1897 great earthquake M 8.7, and 

the Assam syntaxis zone for the 1950 great earthquake M 8.6 (Fig.1). Several large 

earthquakes occurred along the Indo-Burma ranges. 

          Earthquake is only natural disaster, which cannot be predicted till now and may oc-

cur at any time and pre-planned strategies for rescue of life and property are not possible and 

hence devastation causes maximum than other natural disaster. So, earthquake disaster miti-

gation and responses takes an important role to reduce the destruction of life and property. 

          A mitigation strategy is one of the prime concepts in order to reduce the hazard. 

This includes land use regulations, seismic construction and retrofit codes, improved engi-

neering practices and simultaneous basic research on earthquake seismology.  Effective miti-

gation will result in the avoidance of many losses that could result from future earthquakes. 

Additionally, although mitigation measures do provide considerable protection, one of the 

key features of earthquake disasters is that they produce unanticipated impacts that over-

whelm the coping capacities of affected social units.  



  

8 
 

          Task group constituted by Assam State Disaster Management Authority (ASDMA), 

Dispur, Guwahati, Assam for preparing basic reference document by launching literature 

survey of available earthquake hazard assessment and mitigation related studies in North-

eastern region for finding out what is available and the gaps if any. Pertaining to future re-

search program towards earthquake mitigation aspect, this survey would frame a benchmark 

for future further research program.  

          Several workers worked on various research topics related to earthquake seismology 

which delivered the prime input to the earthquake hazard mitigation approach in Northeast-

ern India. However, the studies may lack some of the crucial inputs which still remain unex-

plored. These inputs are yet to be ascertained. Incidentally, this survey will portray the status 

of present scenario on earthquake hazard mitigation related studies and the gaps if any avail-

able. All these answers are detailed in Chapter 7. 

                    

 

CHAPTER 2: DATABASE  

 

2.1   Literatures pertinent to Earthquake Hazard Assessment  

List of bibliographic references (alphabetic) published in various National and Interna-

tional journals related to earthquake hazard assesment which are the prime inputs to the 

Seismic Hazard Assesment studies in Northeastern India and its vicinity. A graphical presen-

tation is made alongwith (based on database so far gathered). 

 

A compilation of papers on the Assam earthquake of  August 15, 1950. Dibrugarh Universi-

ty. 

Acharyya, S.K., Ghosh, S.C. and Ghosh, R.N. (1983). Geological framework of the Eastern 

Himalaya in parts of Kameng, Subansiri, Siang districts, Arunachal Pradesh. Geol. 

Surv. India, Misc Pub. No. 43, pp. 145-152.  

Acharyya, S.K., Mitra, N.D. and Nandy, D.R. (1986). Regional geology and tectonic setting 

of Northeast India and adjoining region. Geol. Surv. India Mem. 119,  61-72.  

Acharyya, S.K. (1986). Tectono-stratigraphic history of Naga Hills Ophiolites. Mem. Goel. 

Surv. Ind., Vol. 119, pp. 94-103.  

Acharyya, S.K., Ray, D.K. and Misra, N.D. (1986). Stratigraphy and Palaeontology of Naga 

Hills Ophiolites. Mem. Geol. Surv.  Ind., Vol.119, pp. 64-74.  

Acharyya, S.K., Ray, K.K. and Ray, D.K. (1989). Tectono Stratigraphy and  emplacement  

history of the ophiolite  assemblage from Naga  hills and Andaman Island Arc, India. 

Jour. Geol. Soc. India, Vol. 33, pp. 4-18.  

Acharrya, Subhrangsu K. (2007). Collisional emplacement history of the Naga-Andaman 

ophiolites and the position of the eastern Indian suture. J. Asian Earth Sciences, Vol. 

29 (2007), pp. 229-242.  

Acharrya, Subhrangsu K. and Saha, Puspendu (2008). Geological setting of the Siang Dome 

located at the Eastern Himalayan Syntaxis. Himalayan Journal of Science, Vol.5, Issue 

7(Special Issue).  

Adams, B.A., Hodges, K.V., Soest, M.C. van and Whipple, K.X. (2013). Evidence for Plio-

cene-Quarternary normal faulting in the hinterland of the Bhutan Himalaya. Litho-

sphere, Vol. 5, No. 4, pp. 438-449.  

Agarwal, P.N. (1986a). Damage of two RCC bridges during Dec 31, 1984 Cachar Earth-

quake, Northeast India. Bull. Ind. Soc. Earthq. Tech., Pap. No. 246, Vol.  23, No. 1, 

pp. 1-16.  
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2.2   Impact factor analysis of the literatures   

 

        In case of publication pertaining to the subject Geology, Seismology, Geodesy, Seismic 

Hazard, Earthquake Precursor, Geophysics, Geotechnical, Remote Sensing and 

Palaeoseismology, it has been observed that there are several papers already been published 

by various researchers from India and abroad. Most of these are published in  SCI Journals 

only.  

        Significant contributions are made by numbers of researchers on the Geology, most of 

which are published in journal having IF<1.0 only and very few are published in the Journal 

having IF>1.0 (Fig. 1a).  
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                                   (Fig: 1a)                                                                                 (Fig: 1b) 

So far the subject of Seismology is concerned, publications are evenly distributed in 

almost all the the ranges of impact factor. But only a few publications are found to be 

published in the range of impact factor 1-1.5 and 3-4. Out of the total number of publications, 

the highest number of publications are found in low IF journal ie.  ~ 0-1.0 while significantly 

there are some publications placed in the IF range 2.5 - 3.5.  

 

                                                              
                                     (Fig:  2a)                                                                              (Fig:  2b)                

Regarding the subject of Geodetic, very few research papers are published that to in 

the range of impact factor 0-1 and 2.5-4. There is a gap in the range 1-2.5 indicating the 

number of publications to be one or two. Relatively less study reflect further scope in this 

particular subject.  

 

        
                                 ( Fig: 3a)                                                                                ( Fig: 3b)  

Very few papers have been published on the subject, Siesmic Hazard. The figure here 

is showing that out of the published papers mostly are in the range of low impact factor 0-2. 

A few studies are published in journal having intermediate range impact factor equivalent to 

2.5 onwards. There are ample opportunity still exist towards classic work.    
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                                 (Fig: 4a)  (Fig: 4b) 

 

The number of publications published on the subject, Earthquake Precursor is very 

few. Out of these publications a few are in the range 0-1 and 1-3.5. Significantly not much 

precursory related studies are carried out which indicates ample scope of further study.  

 

       
                                  (Fig: 5a)                                                                                (Fig: 5b) 

Publications on Geophysics are very few and most of which are published in the 

jounals having impact factor ranged between 0-0.5. A few publications are published in 

intermediate IF journals which are relatively less in numbers.  Dearth of geophysical studies 

as observed from the figure indicates requirement of more geophysical surveys.  

 

       
                                (Fig: 6a)                                                                                  (Fig: 6a) 

Less than few publications are published on the subject, Geotechnical which are in 

the range of impact factor 0-0.5. As such large scope pertains to Geotechnical studies. 
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                                 (Fig: 7a)                                                                               (Fig: 7b) 

The figure here is showing  that the published papers on Remote Sensing is very less 

having impact factor in the range 0-1. This indicates that more studies are needed towards 

this particular subject. 

 

        
                                 (Fig: 8a)                                                                                (Fig: 8b)   

Very few papers on the subject, Paleoseismology has been published having impact 

factor in the range 0-0.5 and 2.5-3.5. Also, a small number of papers are seen in the range 

greater than IF ~4. However towards development of recurrence period, much more indepth 

studies on palaeoseismology is needed.      

    

           
                                  (Fig: 9a)                                                                                (Fig: 9b) 

 

 

 

 

 

 



  

49 
 

CHAPTER 3: METHODOLOGY  

 

3.1 Objectives:  

 

 ǒ  To create high quality database based on literature survey related to earthquake  

      hazard and its mitigation related studies. 

 ǒ  To determine standard benchmark required for Earthquake Hazard Assessment 

      Studies. 

 

3.2 Procedure: 

 

Literature survey had been done based on the collection of literatures from different 

sources. Collections of literatures are drawn from different institutions like Gauhati 

University, Indian Institute of Technology-Guwahati, Assam Engineering College-Guwahati, 

Manipur University and Dibrugarh University locally. Numbers of resource persons are 

contacted for the necessary reprints they have published. Simultaneously, rigorous search had 

been made through the Internet to collect the literatures related to the project. With the 

collection of literatures a list had been made. A part of which had been uploaded in the 

website. The literatures are further segregated subjectwise. Then impact factor analysis of the 

literatures had been made and a list of literatures having impact factor greater than 2 had 

been selected. A list of abstracts of these literatures was made which had been further 

reviewed. Likewise, a survey on earthquake hazard assessment studies was made in high 

seismically active zones around the world like USA, TAIWAN, IRAN and JAPAN. 

Furthermore, critical parameters had been evaluated by comparing the studies carried out in 

Northeast India and other countries. Henceforth, with these studies an estimation of 

parameters that needed further research was made. 

   

 

CHAPTER 4:   SURVEY OF LITERATU RES IN NE INDIA  

 

4.1  ABSTRACTS OF MOST VALUABLE LITERATURES ON EARTHQUAKE       

HAZARD ASSESSMENT (Impact Factor>2.0 ; Part 1)        

 

Abstracts of the various research publications on seismological and seismic hazard stud-

ies in and around Northeastern India having impact factor above 2.0 are carried out. The 

prime findings in each of the studies are considered as the inputs to the seismic hazard 

assesement in the region. These parameters are indicated below. 

 

¶ Anomalous behaviour of precursor resistivity in Shillong area, NE India. J.R. Kayal 

and B. Banerjee. Geophysical Journal (1988) 94, 97-103.  

 

Abstract: 

Daily measurement of apparent resistivity from 1984 May to 1985 October in 

Shillong Plateau, India, has been carried out for an earthquake-precursor study. The resistivi-

ty changes which occur 7 to 10 days before earthquakes do not necessarily satisfy the 

dilatancy hypothesis, which, of late, has been subjected to criticisms of not being a general-

ized phenomenological explanation of precursor resistivity variation. Prior to earthquakes, 

resistivity may increase or decrease or may not even show any change depending on the ori-
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entation of measuring electrodes, the elastic nature of the geological formation where obser-

vations are made and the direction of tectonic stress. 

 

Key words: Earthquakes, NE India, precursor study, resistivity method. 

 

¶ An analysis of the gravity  field in Northeastern India. R.K. Verma, Manoj 

Mukhopadhyay. Tectonophysics,Volume 42, Issues 2ï4, 20 October 1977, Pages 283ï

317.  

 

Abstract: 

Northeastern India comprises several major tectonic units including the Shillong Plat-

eau, the Upper and Lower Brahmaputra (Assam) Valleys, the Northeastern Himalaya, the 

Naga Hills and the Bengal Basin. The area lies approximately between latitude 23ï28°N, and 

longitude 88ï96°E. A revised Bouguer anomaly map of the area with nearly 400 new obser-

vations is presented. A Pratt-Hayford isostatic anomaly map using all available information 

is also given. The whole area shows a large variation in gravity anomalies, Bouguer anoma-

lies show a variation from +40 mGal over the Shillong Plateau to ī250 mGal over the north-

western part of the Upper Assam Valley. Isostatic anomalies also show a variation, from 

+100 mGal over the Shillong Plateau to ī125 mGal in the Assam Valley. A study of the 

Bouguer anomaly map shows that the gravity field is considerably influenced by low-density 

sediments overlying the Assam Valley as well as the Bengal Basin. A geological correction 

for these sediments was computed for a few selected profiles for which geological infor-

mation was available from seismic and bore-hole data along the Upper Assam Valley and the 

Bengal Basin. The magnitude of the geological correction was found to be of the order of 50 

to 100 mGal for the Assam Valley and 40 to 130 mGal for the Bengal Basin. Models for the 

crust and mantle underlying the Shillong Plateau, the Upper Assam Valley and the Bengal 

Basin were constructed considering the nature of geologically corrected Bouguer anomalies 

as well as isostatic anomalies. Gravity data suggest that the crust underlying the Shillong 

Plateau is probably denser as well as thicker than normal for its elevation. The Assam Valley 

may overlie a crust which is thicker than normal for its topography, and the crystalline solid 

crust underlying a large thickness of sediments of Bengal Basin could be denser as well as 

thinner than the normal continental crust. 

 

Key words: Bouger anomaly; isostatic anomaly; gravity anomaly. 

 

¶ A deterministic seismic hazard map of India and adjacent areas. Imtiyaz A.  Parvez, 

Franco Vaccari and Giuliano F. Panza. Geophys. J. Int. (2003) 155, 489ï508.  

 

Abstract: 

A seismic hazard map of the territory of India and adjacent areas has been prepared 

using a deterministic approach based on the computation of synthetic seismograms complete 

with all main phases. The input data set consists of structural models, seismogenic zones, fo-

cal mechanisms and earthquake catalogues. There are few probabilistic hazard maps availa-

ble for the Indian subcontinent, however, this is the first study aimed at producing a deter-

ministic seismic hazard map for the Indian region using realistic strong ground motion mod-

elling with the knowledge of the physical process of earthquake generation, the level of 

seismicity and wave propagation in anelastic media. Synthetic seismograms at a frequency of 

1 Hz have been generated at a regular grid of 0.2
0
×0.2

0
 by the modal summation technique. 

file:///D:/Project-0273/Project_Bibliography/GPP-0273/An%20analysis%20of%20the%20gravity%20field%20in%20Northeastern%20India.htm
file:///D:/Project-0273/Project_Bibliography/GPP-0273/An%20analysis%20of%20the%20gravity%20field%20in%20Northeastern%20India.htm
file:///D:/Project-0273/Project_Bibliography/GPP-0273/An%20analysis%20of%20the%20gravity%20field%20in%20Northeastern%20India.htm
http://www.sciencedirect.com/science/journal/00401951
http://www.sciencedirect.com/science/journal/00401951/42/2
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The seismic hazard, expressed in terms of maximum displacement (Dmax), maximum velocity 

(Vmax), and design ground acceleration (DGA), has been extracted from the synthetic signals 

and mapped on a regular grid over the studied territory. The estimated values of the peak 

ground acceleration are compared with the observed data available for the Himalayan region 

and are found to be in agreement. Many parts of the Himalayan region have DGA values ex-

ceeding 0.6 g. The epicentral areas of the great Assam earthquakes of 1897 and 1950 in 

northeast India represent the maximum hazard with DGA values reaching 1.2ï1.3 g. The 

peak velocity and displacement in the same region is estimated as 120ï177 cm sī1 and 60ï

90 cm, respectively. 

 

Key words: Design ground acceleration, deterministic modelling, Indian region, seismic haz-

ard, synthetic seismograms. 

 

¶ A rupture model for the great earthquake of 1897, northeast India. V.K.  Gahalaut 

and R. Chanaer. Tectonophysics, Volume 204, Issues 1ï2, 30 March 1992, Pages 163ï

174.  

 

Abstract: 

We assume that the unusually deep, extensive and long-lasting floods of 1897 along 

the section of the Brahmaputra River north of the western Shillong plateau were due to local 

ground subsidence associated with the great earthquake which occurred on June, 12 of that 

year in the western part of northeast India. Numerical simulations of ground-level changes 

due to slip on a buried low-angle thrust fault, dipping due north, then show that the northern 

limit of the rupture zone of this earthquake should have been along the E-W-flowing Brah-

maputra River, about 40 km north of the northern edge of the Shillong plateau and about 70 

km south of the Himalayan mountain front. A similar interpretation of a ground tilt observa-

tion suggests that the western limit of the 1897 rupture zone was along the western margin of 

the Shillong plateau. The E-W and N-S dimensions of the rupture zone are estimated to be 

170 km and 100 km respectively, so that it enclosed the western half of the Shillong plateau 

and areas north of it up to the Brahmaputra River. The rupture depth could not be estimated 

from the available data on ground-level changes, and was constrained at 15 km beneath the 

southern margin of the Shillong plateau, on other evidence. The above thrust fault should be 

of the nature of a detachment at midcrustal depth, which arose because the continental crust 

associated with the Indian Shield terrains of the Shillong plateau and Mikir Hills immediately 

to the east could not subduct under the continental crust of the Eurasian plate to the north and 

east. It is tentatively suggested that, although this detachment may extend under the Hima-

laya, it may not be the detachment on which the great earthquakes of 1905, 1934 and 1950 

have occurred in the northwestern, central and eastern Himalaya, respectively. It is also sug-

gested that a distinction should be made between the seismicity of the Himalaya and the 

seismicity of the Himalayan convergent plate margin (HCPM). An earthquake of the Hima-

layan seismic belt is also an earthquake of the HCPM, but the converse need not hold true. 

Since the inferred northern limit of the 1897 rupture zone is about 70 km south of the Hima-

layan mountain front, it is suggested that this earthquake belongs to the HCPM but not to the 

Himalayan seismic belt. Thus, conservatively, a seismic gap of about 700 km may exist 

along the Himalayan seismic belt between the eastern and western limits of the ruptures 

zones of the great 1934 and 1950 earthquakes respectively. 

 

Key words: Low-angle thrust fault; rupture zone; detachment; rupture model. 

http://www.sciencedirect.com/science/article/pii/004019519290277D
http://www.sciencedirect.com/science/article/pii/004019519290277D
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¶ A seismic hazard map of India and adjacent areas. K.N. Khattri ,  A.M.  Rog-

ers, D.M. Perkins and S.T. Algermissen. Tectonophysics, Volume 108, Issues 1ï2, 10 

September 1984, Pages 93ï108, 111ï134.  

 

Abstract: 

We have produced a probabilistic seismic hazard map showing peak ground accelera-

tions in rock for India and neighboring areas having a 10% probability of being exceeded in 

50 years. Seismogenic zones were identified on the basis of historical seismicity, 

seismotectonics and geology of the region. Procedures for reducing the incompleteness of 

earthquake catalogs were followed before estimating recurrence parameters. An eastern 

United States acceleration attenuation relationship was employed after it was found that in-

tensity attenuation for the Indian region and the eastern United States was similar. The larg-

est probabilistic accelerations are obtained in the seismotectonic belts of Kirthar, Hindukush, 

Himalaya, Arakan-Yoma, and the Shillong massif where values of over 70% g have been 

calculated. 

 

Key words: Seismic hazard; peak ground accelerations; historical seismicity; 

seismotectonics; geology. 

 

¶ A seismotectonic study of the Burma and Andaman arc regions using centroid mo-

ment tensor data. M. Ravi Kumar, N. Purnachandra Rao and S.V. Chalam.  

Tectonophysics, 253 (1996), 155-165.  

 

Abstract: 

The concept of a "mean slip angle" is introduced. This enables a classification of fo-

cal mechanisms in any region into predominantly strike-slip, thrust and normal categories. 

Based on this concept, the Harvard Centroid Moment Tensor (CMT) data, in the Burma and 

Andaman arc regions from 1977 to 1992, comprising 167 focal mechanism solutions, are ex-

amined and categorized. Distinct trends on the surface and in depth sections emerge on ex-

amination of these categories. For instance, in the Burmese arc there is a clear segregation 

along the slab between strike-slip type mechanisms down to a depth of about 90 km and 

thrust events which occur exclusively below this depth. In addition, a study of P- and T-axis 

orientations indicates that the stress pattern in the subducted slab is different from that farther 

east. Whereas the P axes of the thrust and strike-slip mechanisms in the slab show a predom-

inantly NNE trend, commensurate with the direction of motion of the Indian plate with re-

spect to the Eurasian plate, those in the region to the east, show, interestingly, an average E-

W-oriented compressive regime. The northern and southern parts of the Andaman are region 

exhibit distinct tectonic patterns. Whereas in the southern part the disposition of focal mech-

anisms along the slab and the P- and T-axis orientations indicate active subduction, the 

mechanisms in the northern part exhibit a peculiar segregation into clusters of thrust, normal 

and strike-slip types, without conforming to the local trend of the arc. A similar study in the 

western Aleutian trench region indicates a much simpler subduction pattem. 

 

Key words: Centroid moment tensor; focal mechanisms; strike-slip, thrust and normal cate-

gories.  
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¶ Constraints on the structure of the Himalaya from an analysis of gravity anomalies 

and a flexural model of the lithosphere. H. Lyon-Caen and P. Molnar. J. Geophys. 

Res. (1983), 88(B10), 8171ï8191, Doi:10.1029/JB088iB10p08171.  

 

Abstract: 

The intracontinental subduction of India beneath the Himalaya presents several simi-

larities to that occurring at island arcs. We study one of those similarities by analyzing gravi-

ty anomalies across the Himalaya assuming that the topography is supported by the Indian 

elastic plate, flexed under the weight of both the overthrust mountains and the sediments in 

the Ganga Basin. We first examine in detail the effects of each of the following parameters 

on the configuration of the elastic plate and on the gravity anomalies: the flexural rigidity, the 

position of the northern end of the elastic plate (the amount of underthrusting of such a plate 

beneath the range), and the density contrasts between the crust and mantle and between the 

sediments and the crust. A plate with a constant flexural rigidity of about 0.7×1025 N m (be-

tween 0.2 and 2.0×1025 N m) allows a good fit to the data from the Lesser Himalaya and the 

Ganga Basin. Such a plate, however, cannot underthrust the entire Himalaya. Instead, the 

gravity anomalies show that the Moho steepens from only about 3° beneath the Lesser Hima-

laya to about 15° beneath the Greater Himalaya. This implies a smaller flexural rigidity be-

neath the Greater Himalaya (0.1 to 1.0×1023 N m) than beneath the Ganga Basin and the 

Lesser Himalaya. Even with a thin, weak plate beneath the Greater Himalaya, the weight of 

the mountains depresses the plate too much unless an additional force or moment is applied 

to the plate. The application of a bending moment/unit length to the end of the plate of about 

0.6×1018 N m is adequate to elevate the Indian plate and to bring the calculated gravity 

anomalies in agreement with those observed. Both, the smaller flexural rigidity and the bend-

ing moment can be understood if we assume that part or all of the Indian crust has been de-

tached from the lower lithosphere that underthrusts the Greater Himalaya. We study the tec-

tonic implications of these results by means of a series of idealized balanced cross sections, 

from the collision to the present, that reproduce several important features of the geology of 

the Himalaya and predict an amount of eroded material comparable to that in the Ganga Ba-

sin and the Bay of Bengal. These cross sections include high-grade metamorphic rocks near 

the Main Central Thrust and a steeper dip of it there than in the Lesser Himalaya. They pre-

dict rapid uplift only in the Greater Himalaya and at the foot of the Lesser Himalaya. 

 

Key words: Intracontinental subduction; elastic plate; flexural rigidity; density contrasts; 

bending moment. 

 

¶ Crustal structure of Bengal Basin and Shillong Plateau: Extension of Eastern Ghat 

and Satpura Mobile Belts to Himalayan fronts and seismotectonics. R.P. Rajasekhar 

and   D.C. Mishra. Gondwana Research , Volume 14 (3) Elsevier ï Oct 1, 2008.                           

 

Abstract:          

Gravity data from the East India and the Bangladesh are processed and compiled to-

gether to provide a composite complete Bouguer anomaly map of this region. Modelling of 

gravity profiles across the East Indian Shield (Chhotanagpur Granite Gneiss Complex, 

CGGC), the Shillong Plateau and the Bengal basin in Bangladesh, constrained from seismic 

studies suggest crustal thickness of 37ï38 km and thrusted high density rocks in the middle 

crust under the East Indian Shield reducing to 30ï32 km with thick sediments of 12ï14 km 

under Bangladesh. Reduced crustal thickness under Bangladesh is attributed to oceanic type 
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of crust, which is connected to Indian continent along Hinge zone characterized by linear 

gravity highs connecting east coast of India to the Shillong Plateau. Thrusted high density 

rocks under the CGGC and the Shillong Plateau are in comparison to those under the Eastern 

Ghat and the Satpura Mobile belts (EGMB, SMB) respectively suggest the north ward and 

east ward extensions of these orogenies. Margins of the thrusted block under Shillong Plateau 

when projected on surface coincide approximately with the south dipping Dauki and the 

Brahmaputra faults which coincides with central bulge due to lithospheric flexure indicating 

their surface expositions. 

 

Keywords: Shillong Plateau; lithospheric flexure; Bengal basin; hinge zone; Satpura and 

Eastern Ghat mobile belts. 

 

¶ Crustal structure variations in northeast India from converted phases. M.R. Ku-

mar, P.S. Raju, E.U. Devi, J. Saul and D.S. Ramesh. Geophys. Res. Lett. (2004), 31, 

L17605, Doi:10.1029/2004GL020576. 

 

Abstract: 

Teleseismic receiver functions from a ten station network deployed in northeast India 

region sampling the Shillong plateau, Mikir Hills, Himalayan foredeep and the Himalayan 

convergence zone, are analyzed to obtain the crustal structure in this seismically active but 

less studied region. The Shillong plateau and Mikir hills, away from the convergent margins, 

reveal remarkably simple crust with thickness (Ḑ35 km) and Poisson's ratio (Ḑ0.25), akin to 

the Indian shield values. A surprisingly thin crust for the uplifted Shillong plateau may be 

explained invoking presence of an uncompensated crust that popped up in response to tecton-

ic forces. In contrast, crustal signatures from Assam valley suggest a thicker crust and higher 

Poisson's ratio with evidences for a dipping Moho. Predictably, the crust is much thicker and 

complicated in the eastern Himalaya further north, with values in excess of 50 km. 

 

Key words: Converted phases; teleseismic receiver function; Poisson's ratio; Indian shield 

values. 

 

¶ Crustal properties in the epicentral tract of the Great 1897 Assam Earthquake, 

Northeastern India. S. Mukhopadhyay, R. Chander and K.N. Khattri. 

Tectonophysics (1997), 283, 311-330.  

 

Abstract: 

The velocity structure for the upper and middle crust in the epicentral tract of the 

Great 1897 Assam Earthquake (western half of the Shillong massif) was estimated using lo-

cally recorded microearthquake data. The relatively homogeneous upper crustal layer has P 

and S wave velocities of 5.9 4- 0.2 and 3.4 4- 0.1 km/s, respectively, with a thickness of 11 to 

12 km. The average P and S wave velocities in the middle part of the crust down to a depth 

of about 26 km were estimated to be 6.3 4- 0.6 and 3.5 4- 0.2 km/s, respectively. The larger 

scatter in P velocity estimate of the mid-crustal layer was investigated using synthetic exam-

ples. Our preference is for the model in which this crustal region is assumed to comprise of a 

number of thin layers with alternate low and high seismic velocities. From theoretical con-

siderations we confirm that it is possible to estimate the velocity structure for a horizontally 

layered model using the velocity estimation procedure (a combination of the Wadati, 

Riznichenko and Bune method) we have used. We also carried out detailed model analysis to 
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check how effective this velocity estimation procedure is for the type of array data we have. 

Combining the estimated velocity structure with our earlier work on seismicity of this area 

we propose that the upper homogeneous crustal layer in the Shillong massif may be moving 

relatively southward across an intracrustal thrust zone. We suggest that the Great 1897 As-

sam Earthquake may represent the most recent episode of this relative southward movement 

of the massif. 

 

Keywords: Shillong massif; velocity; Great 1897 Assam Earthquake; Riznichenko method. 

 

¶ Crustal structure and earthquake focal depths beneath Northeastern India and 

Southern Tibet. Supriyo Mitra, Keith Priestley, Anjan Kr. Bhattacharyya and V.K. 

Gaur. Geophys. J. Int. (2005) 160, 227-248.  

 

Abstract:  

We use broad-band teleseismic data recorded at eight sites along a north-south profile 

from Karimganj (24.84
o 

N, 92.34
o 

E), south of the eastern Shillong Plateau, to Bomdilla 

(27.27
o 
N, 92.41

o 
E) in the Eastern Lesser Himalaya, to determine the seismic characteristics 

of the crust in Northeastern India. We also analyse data from the Chinese Digital Seismic 

Network station at Lhasa and INDEPTH II stations located on the southern Tibetan Plateau 

north of our profile, to extend the seismic images of the crust further northwards. Although 

the northeastern Indian and the Tibetan stations do not lie along a linear profile across the 

Himalaya, the well-recognised uniformity of the Himalaya along strike make this comparison 

of the two profiles meaningful. Receiver functions calculated from these data show that the 

crust is thinnest (~ 35-38 km) beneath the Shillong Plateau. Receiver functions at 

Cherrapunji, on the southern edge of the Shillong Plateau, have a strong azimuthal depend-

ence. Those from northern backazimuth events show that the Moho beneath the southernmost 

Shillong Plateau is at a depth of ~38 km while receiver functions from southern backazimuth 

events indicate that the Moho beneath the northern most Bengal Basin is at a depth of ~ 44 

km. Receiver functions from sites on the Brahmaputra Valley demonstrate that the Moho is 

deeper by ~5-7 km than below the Shillong Plateau, a result which agrees with the hypothesis 

that the Shillong Plateau is supported by shearing stress on two steep faults that cut through 

the crust. Further north of the eastern Himalayan foredeep, the Moho dips gently northwards, 

reaching a depth of ~48 km beneath Bomdilla in the Lesser Himalaya, and 88 km below Lha-

sa in Tibet. Using the crustal velocity models obtained from receiver function inversions, we 

redetermined focal depths of well-recorded earthquakes across this part of the Indo-Tibetan 

collision zone and find all of these to occur within the crust. Hence we find no evidence for 

bimodal depth distribution of earthquakes beneath this region of northeastern India.  

 

Keywords: Crustal structure; earthquake depths; Eastern Himalaya; India; Shillong Plateau; 

Tibetan Plateau. 

 

¶ Deep geoelectric structure over the Lower Brahmaputra valley and Shillong Plat-

eau, NE India using magnetotellurics. S.G. Gokarn, G. Gupta, D. Walia, S.S. 

Sanabam and Nitu Hazarika. Geophys. J. Int. (2008) 173, 92ï104 doi: 10.1111/j.1365-

246X.2007.03711.x.  
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Abstracts: 

Magnetotelluric studies over the Shillong plateau and lower Brahmaputra sediments 

have delineated the Dauki fault as a NEïSW striking thrust zone with a dip angle of about 

30º, along which the low resistivity layer of Bengal sediments and the underlying oceanic 

crust subduct to the northwest. At present, about 50 km length of these sequences has sub-

ducted beneath the Shillong plateau and is traced up to depth of about 40 km. Another thrust 

zone, sub parallel to the Dauki thrust is observed in the lower Brahmaputra valley, corre-

sponding to the Brahmaputra fault. This is interpreted to be an intracratonic thrust within the 

Indian plate. These results suggest that a large fraction of the seismicity over the Shillong 

plateau is associated with the NEïSW striking Dauki thrust, contrary to the earlier belief that 

this fault zone is relatively aseismic. The present studies also suggest that the Shillong plat-

eau and the adjoining sedimentary layers act as a supracrustal block, not directly participating 

in the subduction process. However in response to the compressive tectonic forces generated 

by the Himalayan and Indo-Burman subduction processes the Shillong plateau, together with 

the Brahmaputra sediments overlying the Indian crust drift eastwards relative to the Bengal 

sediments along the surface expression of the Dauki fault leading to a dextral strike slip 

movement. We thus propose that the NE Indian crust responds to the compressive forces dif-

ferently at different depths, governed by the rheological considerations. At deeper levels the 

crustal readjustments take place through the subduction along the Dauki and Brahmaputra 

thrusts where as, at the shallow levels the relative deformability of the supracrustal blocks 

have a strong influence on the tectonics, leading to the strike slip mechanism along the sur-

face expression of the Dauki fault. 

 

Key words: Magnetotelluric studies; geoelectric structure; thrust zone; intracratonic thrust; 

aseismic. 

 

¶ Deep structure and tectonics of the Burmese Arc: Constraints from earthquake and 

gravity data. M. Mukhopadhyay and S. DasGupta. Tectonophysics (1988), 149, 299-

322.  

 

Abstract: 

Active subduction of the Indian plate is currently occurring beneath the Burmese arc 

along an east dipping Benioff zone which extends to a depth of about 180 km. The overriding 

Burma plate has an appearance of an inland seismic slab that is deflected downwards in the 

vicinity of the Benioff zone. A crustal seismic zone some 60-80 km east of the Benioff zone 

correlates to backarc activity. A triangular aseismic wedge in the top part of the crust outlines 

the Central Belt molasse basin east of the Burmese foldbelt. Fault plane solutions show that 

the Burmese Benioff zone is characterized by shallow angle thrusting at its upper edge 

whereas down-tip tensional events dominate its lower edge. Most of the backarc seismicity is 

accounted for by the Sagaing transform or by the activity of the Shan scarp normal fault zone 

at the margin of the Asian plate. A gravity anomaly pair with amplitude of 175 mGal coin-

cides with the 1100 km long Burmese arc lying in a north-south direction. The gravity anom-

alies along a profile in central Burma and in adjacent areas of the Bengal basin are interpret-

ed in terms of plate subduction as well as near-surface mass anomalies. This suggests that 

sediments below the Central Belt may have an average thickness of the order of 10 km but 

may be as thick as 15 km at the subduction zone. The oceanic crust underlying deeper parts 

of the Bengal basin experiences phase transition at about 30 km depth in a Benioff zone envi-

ronment east of the Burmese  fold belt. Several thrust planes are present within the folded 
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and deformed Cretaceous-Tertiary sediments of the fold belt; these are often associated with 

ophiolites and basic to ultrabasic rocks. A low density zone, at least 60 km wide, underlies 

the andesitic volcanic axis in the overriding plate. 

 

Key words: Gravity data; Benioff zone; triangular aseismic wedge; Sagaing transform fault; 

Shan scarp normal fault; backarc seismicity.    

 

¶ Deformation of the subducted Indian  lithospheric slab in the Burmese arc. N. 

Purnachandra Rao and Kalpna. Geophysical Research Letters, Volume 32, Issue 

5, March 2005, Doi: 10.1029/2004GL022034.  

 

Abstract: 

Stress inversion of focal mechanism data in the Burmese arc region indicates distinct 

stress fields above and below 90 km along the subducted Indian lithospheric slab. In the up-

per part, the ů1 and ů3 axes trend NNE and ESE respectively, in conjunction with the ambient 

stress field of the Indian plate. However, in the lower part of the slab there is no preferred 

orientation of the ů1 or ů2 axes, but a very well defined ů3 axis is observed, that trends steeply 

in the down-dip direction. It is inferred that while the upper part is governed by the NNE ori-

ented horizontal plate tectonic forces, the lower part is governed entirely by tensile forces 

due to gravitational loading on the subducted slab. A model of attempted slab detachment at 

the base of the lithospheric contact zone is suggested, which is supported by results of high-

resolution seismic tomographic studies in this region. 

 

Keywords: Stress inversion; focal mechanism; ambient stress field; high-resolution seismic 

tomography.  

 

 

¶ Earthquake focal mechanism studiesðA review. Kailash Khattri . Earth-Science Re-

views, Volume 9, Issue 1, March 1973, Pages 19ï63.  

 

      Abstract: 

This article reviews the development of the study of the focal mechanism of earth-

quakes. The representation of focus by point and finite sources are reviewed. The use of ini-

tial motion and spectral amplitude of P-waves, the polarization of S-waves and the applica-

tion of numerical methods in determining optimum solutions are discussed. A survey of the 

recent advances in the application of surface waves, free oscillations and static dislocations 

for the determination of focal mechanisms is given. A brief outline of the major results of the 

interpretation of the focal mechanism solution of earthquakes in terms of regional stress dis-

tributions and the geodynamic processes that are currently taking place is also included. 

 

Key words: Focal mechanism; spectral amplitude; polarization. 

 

¶ Earthquake focal mechanisms, moment tensors, and the consistency of seismic activ-

ity near plate boundaries. C. Frohlich and K. D. Apperson. Tectonics (1992), 11(2), 

279ï296, Doi:10.1029/91TC02888 (http://dx.doi.org/10.1029/91TC02888).  
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Abstract: 

Catalogs of moment tensors for more than 8000 earthquakes provide a more objective 

and complete description of the earthquake source than do focal mechanisms derived from 

first motions, and therefore moment-tensors provide a valuable resource for tectonic analysis. 

We here present background information about the properties of moment tensors and exam-

ples of moment tensor analysis. We also introduce a new statistic, the seismic consistency 

Cs, which measures the similarity of earthquakes within a group. Cs is 1.0 if earthquakes are 

all alike and 0.0 if they cancel one another. Triangle diagrams provide a practical method for 

defining the fraction of normal, strike-slip and thrust fault components for an earthquake and 

are a new graphical method for displaying source properties of groups of earthquakes. We 

apply these methods to the Harvard centroid moment tensor catalog to study the characteris-

tics of shallow earthquakes (<50 km depth) within 200 km of typical ridge-transform and 

subduction zone plate boundaries. In this way, we have reached four major conclusions. 

First, even along relatively simple plate boundaries, there is considerable variation in the type 

and orientation of earthquake mechanisms. Second, along individual plate boundaries, groups 

of thrust, normal, or strike-slip earthquakes generally have Cs equal to 0.8 or higher. Thus for 

many types of tectonic analyses it is unnecessary to add moment tensors to study seismic de-

formation; rather, it is sufficient to add scalar earthquake moments of the individual events. 

Third, moment tensors for some individual earthquakes are quite different from those pro-

duced by slip along a planar fault. However, summing up moment tensors shows that the de-

formation pattern produced by groups of earthquakes is generally more like fault slip than the 

pattern of typical earthquakes within the group. Fourth, by dividing the sum of moments by 

the velocity of plate motion and the length of the boundary, we calculate Rmom, the efficiency 

of seismic moment produced along individual plate boundaries. For the 12.75 years of data 

available, normal fault earthquakes along spreading ridges produce moment less efficiently 

than strike-slip earthquakes along transforms. These in turn produce moment less efficiently 

than thrust earthquakes along subduction zones. 

 

Key words: Moment tensors; focal mechanisms; seismic consistency; Harvard centroid mo-

ment tensor catalog; scalar earthquake moments. 

 

¶ Earthquake mechanisms and tectonics in the Assam-Burma region. B.K. Rastogi, J. 

Singh and R.K. Verma. Tectonophysics, Volume 18, Issues 3ï4, July 1973, Pages 

355ï366.  

 

Abstract: 

Eleven new focal mechanisms from earthquakes in the Assam-Burma region have 

been determined using P-wave first-motion directions reported in the Bulletins of the Interna-

tional Seismological Centre (Edinburgh). Out of them, eight mechanisms indicate thrust 

faulting, two normal faultings and one strike-slip faulting. In the thrust type of mechanism 

solutions, sense of motion on the shallow dipping of the two nodal planes is consistent with 

underthrusting beneath the arc-like mountain ranges. Seismic slip vectors strike in almost 

northerly direction along the eastern Himalayas and in almost easterly direction along the 

Burmese arc. A predominance of thrust faulting is consistent with geological evidences of 

thrusting and uplift in the Himalayas and the Assam-Burma region. 

 

Key words: Focal mechanisms; thrust faulting; normal faulting; strike-slip faulting; nodal 

plane. 
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¶ Earthquake mechanisms in the Himalayan, Burmese, and Andaman Regions and 

continental tectonics in Central Asia. T.J. Fitch. J. Geophys. Res. (1970), 75(14), 

2699ï2709, Doi:10.1029/JB075i014p02699.  

 

Abstract: 

Focal mechanisms are presented for thirteen earthquakes between Hindu Kush and 

Sumatra, including four shallow-focus events along the Himalayan mountain front and two 

events at intermediate depth beneath the Burmese mountains. All mechanisms are based on 

first-motion P- and S-wave data recorded by long-period instruments. The mechanisms along 

the Himalayan front confirm the existence of thrust faulting for which there is post-Mesozoic 

geologic evidence. Additional evidence for thrust faulting in central Asia comes from focal 

mechanisms based on other seismic data published recently by Russian investigators. The 

axis of minimum compression (the T axis) at intermediate depths beneath the Burmese 

mountains is oriented approximately down the dip of the seismic zone, as are T axes at in-

termediate depths in several other seismic zones. A mechanism solution consistent with 

strike slip faulting and another consistent with normal faulting were derived from two shal-

low earthquakes in western China. One shallow earthquake within the Himalayas yielded a 

normal faulting mechanism, as did one event from the western margin and two events near 

the northern border of the Andaman Sea. Slip vectors consistent with underthrusting beneath 

the Himalayas have a nearly uniform north to northeasterly strike. This evidence, as well as 

the frequency of occurrence of large-magnitude earthquakes, suggests that seismic slip at 

shallow depths may account for the convergence between the Indian Ocean and the Eurasian 

plates along the Himalayan mountain front. 

 

Keywords: Asia: Tectonophysics; Earthquakes: Mechanism; Faults: Thrust; Seismology: 

Seismic Sources; Tectonophysics: Crustal Structure. 

 

¶ Earthquake processes of the Himalayan collision zone in eastern Nepal and the 

southern Tibetan Plateau. T.L. de la Torre, G. Monsalve, A.F. Sheehan, S. Sapkota 

and F. Wu. Geophys. J. Int. (2007) 171, 718ï738 doi: 10.1111/j.1365-

246X.2007.03537.x.  

 

Abstract: 

Focal mechanisms determined from moment tensor inversion and first motion polari-

ties of the Himalayan Nepal Tibet Seismic Experiment (HIMNT) coupled with previously 

published solutions show the Himalayan continental collision zone near eastern Nepal is de-

forming by a variety of styles of deformation. These styles include strike-slip, thrust and 

normal faulting in the upper and lower crust, but mostly strike-slip faulting near or below the 

crustïmantle boundary (Moho). One normal faulting earthquake from this experiment ac-

commodates eastïwest extension beneath the Main Himalayan Thrust of the Lesser Hima-

laya while three upper crustal normal events on the southern Tibetan Plateau are consistent 

with eastïwest extension of the Tibetan crust. Strike-slip earthquakes near the Himalayan 

Moho at depths >60 km also absorb this continental collision. Shallow plunging P-axes and 

shallow plunging EW trending T-axes, proxies for the predominant strain orientations, show 

active shearing at focal depths 60ï90 km beneath the High Himalaya and southern Tibetan 

Plateau. Beneath the southern Tibetan Plateau the plunge of the P-axes shift from vertical in 

the upper crust to mostly horizontal near the crustïmantle boundary, indicating that body 
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forces may play larger role at shallower depths than at deeper depths where plate boundary 

forces may dominate. 

 

Key words: Focal mechanisms; Tibetan Plateau; earthquake depths; The Himalaya, Nepal; 

continental collision. 

 

¶ Earthquake swarms precursory to moderate to great earthquakes in the northeast 

India region. H.K.  Gupta and H.N. Singh. Tectonophysics, Volume 167, Issues 2ï4, 

10 October 1989, Pages 285ï298. 

 

Abstract: 

The northeast India region has seen ten  earthquakes since 1897, including 

two great earthquakes of M = 8.7 in 1897 and 1950. The last  earthquake occurred 

on August 17, 1952. With the exception of three earthquakes others are found to be associat-

ed with periods of background/normal seismicity, precursory swarms, quiescence and 

mainshocks (and the associated foreshocks and aftershocks). The dataset has been critically 

examined for completeness considering the current capabilities for defining locations and 

also considering other parameters. Regression equations relating the mainshock magnitude 

(Mm), the average magnitude of the largest two events in the swarm (Mp) and the time inter-

val (Mp) between the beginning of the swarm and the mainshock have been developed. The-

se are: Mm = 1.37Mpī 1.41 and Mm = 3log10Tpī 3.27. It is important to recognize precurso-

ry swarms and quiescence in real time; indeed, we believe we have recognized one such se-

quence in the vicinity of the Arakan Yoma Fold Belt. On the basis of Mpī andTpīvalues, the 

lateral extent of swarm activity and the fact that no event of M > 6 has occurred since 1975 in 

the preparation zone defined by the 1963ï1965 swarm, we estimate that an M~ 8 earthquake 

could occur at any time in the area bounded by 21° and ° N and 93° and 96° E. The focal 

depth of this impending earthquake is estimated to be 100 ± 40 km in view of the focal 

depths of the other events in the swarm. 

 

Key words: Precursory swarms; background/normal seismicity; quiescence; mainshock;  

regression equation. 

 

¶ Estimation of crustal discontinuities from reflected seismic waves recorded at 

Shillong and Mikir Hills Plateau, Northeast India. Saurabh Baruah, Dipok K. Bora 

and Rajib Biswas. Int. J. Earth Sci. (Geol Rundsch) (2011) 100:1283ï1292, 

Doi:10.1007/s00531-010-0541-2.  

 

Abstract:  

In this study, an attempt is made to determine seismic velocity structure of the crust 

and upper mantle beneath the Shillong-Mikir Hills Plateau in northeast India region. The 

principle of the technique is to relate seismic travel times with crustal thickness above the 

Conrad and Moho discontinuities. Broadband digital waveforms of the local earthquakes 

make a precise detection of the seismic phases possible that are reflected at these discontinui-

ties. The results show that the Conrad discontinuity is at 18ï20 (±0.5) km beneath the 

http://www.sciencedirect.com/science/article/pii/0040195189900796
http://www.sciencedirect.com/science/article/pii/0040195189900796
http://www.sciencedirect.com/science/journal/00401951
http://www.sciencedirect.com/science/journal/00401951/167/2
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Shillong-Mikir Hills Plateau and the Moho discontinuity is at 30 ± 1.0 km beneath the 

Shillong Plateau and at 35 ± 1.0 km beneath the Mikir Hills. 

 

Keywords: Conrad and Moho discontinuities; Reflected seismic waves; Shillong and 

Mikir Hills Plateau; Travel time. 

 

 

¶ Evidences for cessation of Indian Plate Subduction in the Burmese Arc Region. N. 

Purnachandra Rao and M. Ravi Kumar. Geophysical Research Letters, Volume 26, 

Issue 20, (/doi/10.1002/grl.v26.20/issuetoc), pages 3149ï3152, 15 October 1999.  

 

Abstract: 

The issue of whether subduction is still active in the India-Burma plate boundary 

zone has been rather controversial. While the presence of an eastward dipping Indian litho-

spheric slab is undisputed, different opinions have been voiced regarding the continuance of 

subduction at present. Analysis of the Harvard CMT data in comparison with major 

subduction zones of the world demonstrates that the Burmese arc is a unique region where 

there is a subducted slab but the direction of plate motion is nearly perpendicular to the 

down-dip direction. We propose a major right-lateral shearing of the Indian plate along with 

its subducted slab past the Burmese plate in the NNE direction. 

 

Key words: Burmese arc; Harvard CMT data; right-lateral shearing. 

 

¶ Focal depths of intracontinental and intraplate earthquakes and their implications 

for the thermal and mechanical properties of the lithosphere. Wang-Ping Chen and 

Peter Molnar. Journal of Geophysical Research, Vol.88, No. B5, Pages 4183- 4214, 

May 10, 1983.  

 

Abstract: 

We investigate the distribution of focal depths for earthquakes that do not appear to 

be associated with zones of recent subduction, using both new results from analyses of indi-

vidual events recorded at teleseismic distances and published data for both microearthquakes 

and larger events. The deepest events in oceanic regions occur in old lithosphere (>100Ma), 

and excluding earthquakes in active mountain belts, the deepest crustal events occur in old 

cratons (tectonic age Ó 800 Ma). Therefore, the temperature at the source region is likely to 

be an important factor determining whether deformation occurs seismically or not. From es-

timates of the temperatures at depths of the deepest events, we conclude that those limiting 

temperatures are about 250
o
ï450

o
C and 600

o
ï 800

o
C for crustal and mantle materials, re-

spectively. In several regions of recent continental convergence, in addition to shallow crus-

tal seismicity , there is seismic activity in the uppermost mantle. The lower crust, however, is 

essentially aseismic. We infer that both the upper crustal and the mantle seismic regions cor-

respond to zones of relatively high strength and that they are separated by a zone of lower 

strength in the lower crust where aseismic, ductile deformation predominates. This simple 

interpretation is qualitatively in agreement with extrapolated values of brittle and ductile 

strengths of geologic materials studied under appropriate pressure and temperature conditions 

in the laboratory. A low-strength zone in the lower crust might allow detachment of crystal-

line nappes from the underlying mantle (and lower crustal) lithosphere. The apparently great-

er strength of mantle materials than crustal materials at the same temperature implies that 
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oceanic lithosphere is much stronger than continental lithosphere, and this difference may 

account for why plate tectonics works well in oceanic regions but not in continents. 

 

Key words: Intracontinental and intraplate earthquakes; teleseismic; aseismic; nappes.    

           

¶ Ground motion estimation at Guwahati city for an Mw 8.1 earthquake in the 

Shillong plateau. S.T.G. Raghu Kanth, S. Sreelatha and Sujit  Kumar  Dash. 

Tectonophysics, Volume 448, Issues 1ï4, 25 February 2008, Pages 98ï114.  

 

Abstract: 

In this paper, the ground motion at Guwahati city for an 8.1 magnitude earthquake 

on Oldham fault in the Shillong plateau has been estimated by stochastic finite-fault simula-

tion method. The corresponding acceleration time histories on rock level at several sites in 

the epicentral region have been computed. These results are validated by comparing them 

with the estimates obtained from MedvedevïSponheuerïKarnik (MSK) intensity observa-

tions of 1897 Shillong earthquake. Using the local soil parameters, the simulated rock level 

acceleration time history at Guwahati city is further amplified up to the ground surface by 

nonlinear site response analysis. The results obtained are presented in the form of peak 

ground acceleration (PGA) contour map. The maximum amplification for PGA over Gu-

wahati city is as high as 2.5. Based on the simulated PGA, the liquefaction susceptibility at 

several locations in the city has been estimated. The results are presented in the form of con-

tours of factor of safety against liquefaction at different depths below the ground surface. It is 

observed that over a large part of the Guwahati city, the factor of safety against liquefaction 

is less than one, indicating that the city is highly vulnerable to liquefaction in the event of this 

earthquake. The contour maps obtained can be used in identifying vulnerable areas and disas-

ter mitigation. 

 

Key words: Stochastic finite-fault simulation method; MSK intensity scale; peak ground ac-

celeration; liquefaction. 

 

¶ Interpr eting the style of faulting and paleoseismicity associated with the 1897 

Shillong, Northeast India earthquake: Implications for regional tectonism. C.P. 

Rajendran, K. Rajendran, B.P. Duarah, S. Baruah and A. Earnest. Tectonics (2004), 

23, TC4009, doi:10.1029/2003TC001605.  

 

Abstract: 

The 1897 Shillong (Assam), northeast India, earthquake is considered to be one of the 

largest in the modern history. Although Oldhamôs [1899] classic memoir on this event 

opened new vistas in observational seismology, many questions on its style of faulting re-

main unresolved. Most previous studies considered this as a detachment earthquake that oc-

curred on a gently north dipping fault, extending from the Himalayan front. A recent model 

proposed an alternate geometry governed by high-angle faults to the north and south of the 

plateau, and it suggested that the 1897 earthquake occurred on a south dipping reverse fault, 

coinciding with the northern plateau margin. In this paper, we explore the available database, 

together with the coseismic observations from the region, to further understand the nature of 

faulting. The geophysical and geological data examined in this paper conform to a south dip-

ping structure, but its location is inferred to be in the Brahmaputra basin, further north of the 

present plateau front. Our analyses of paleoseismic data suggest a 1200-year interval between 

http://www.sciencedirect.com/science/article/pii/S0040195107003940
http://www.sciencedirect.com/science/article/pii/S0040195107003940
http://www.sciencedirect.com/science/article/pii/S0040195107003940
http://www.sciencedirect.com/science/journal/00401951
http://www.sciencedirect.com/science/journal/00401951/448/1
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the 1897 event and its predecessor, and we identify the northern boundary fault as a major 

seismic source. The Shillong Plateau bounded by major faults behaves as an independent tec-

tonic entity, with its own style of faulting, seismic productivity, and hazard potential, distinct 

from the Himalayan thrust front, a point that provides fresh insight into the regional geody-

namics. 

 

 Keywords: Earthquake, tectonics, paleoseismology, faulting, seismicity, northeast India. 

 

¶ Mapping of b-value beneath the Shillong Plateau. P.K. Khan. Gondwana Research, 

Volume 8, Issue 2, April 2005, Pages 271ï276.  

 

Abstract: 

The seismic parameter óbô has been computed over rectangular grid of dimension 0.3° 

- 0.8° at four depths range: 0-13 km (first layer), 13.1-26 km (second layer), 26.1-39 km 

(third layer) and 39.1-52 km (fourth layer) beneath the Shillong Plateau area. The four depths 

were carefully selected based on the crustal structure and distribution of hypocentres. The 

dimension of each grid was chosen so as to have enough events that can represent the b-value 

at the respective layer. Finally, two-dimensional mapping was done at these depth-levels 

considering the respective b-value over each grid. This analysis includes viz., low b-value all 

through the first layer, and a trend of increasing b-value, which was initially towards north, 

changes to northwest. Eastern and western parts of the second and third layers document al-

most moderate b-values, whereas the north-south-oriented central part of layer second is ap-

parently dominated by low b-values, which seems to divide the area broadly into three paral-

lel zones based on b-values. In the deeper part (fourth layer) beneath the Shillong Plateau a 

moderate b-value that was initially trending towards north becomes high near the northeast-

ern part. This phenomenon may be associated with higher heterogeneity of the medium, and 

interestingly, this region lies between the lower crust and upper mantle, possibly documents 

lower degree of seismic coupling, where the Shillong Plateau is being supported by the 

strong Indian lithosphere at these depths. In addition, minima were noted towards the south-

ern parts of layers first, second and third, which may presumably be related with steeply 

Bouguer gravity anomaly. It is thus less clear that the occurrence of earthquakes beneath the 

Shillong Plateau whether is attributed to faults or lineaments at intermediate to deeper level. 

However, a correlation between high b-values in few parts of each layer and deep-seated mi-

nor faults cannot be ruled out. 

 

Key words: Crustal structure; b-value; Bouguer gravity anomaly; seismic coupling; strong 

Indian lithosphere. 

 

¶ Microearthquake activity in some parts of the Himalaya and the tectonic model. J.R 

Kayal. Tectonophysics, Volume 339, Issues 3ï4, 30 September 2001, Pages 331ï351.  

 

 Abstract: 

Microearthquake data from temporary/permanent networks in different parts of the 

Himalaya shed new light on understanding the earthquake generating processes and their re-

lation to tectonic models of the region. The microearthquake activity in Arunachal Pradesh, 

northeastern Himalaya, is found to be pronounced at the Main Boundary Thrust (MBT) and 

to its south; the subcrustal earthquakes (depth 50ï80 km) occur much below the plane of de-

tachment of the tectonic models proposed by  and . The MBT is not the seismogenic fault; 

http://www.sciencedirect.com/science/article/pii/S1342937X05711266
http://www.sciencedirect.com/science/journal/1342937X
http://www.sciencedirect.com/science/journal/1342937X/8/2
http://www.sciencedirect.com/science/article/pii/S0040195101001299
http://www.sciencedirect.com/science/article/pii/S0040195101001299
http://www.sciencedirect.com/science/journal/00401951
http://www.sciencedirect.com/science/journal/00401951/339/3
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the earthquakes are generated by strikeïslip movement on deep seated hidden faults, trans-

verse to the MBT. The high seismic activity in the Shillong Plateau, about 200 km south of 

the MBT in the northeast region, is due to the influence of Himalayan collision tectonics to 

the north and Burmese arc subduction tectonics to the east. The activity in the Plateau is not 

directly related to the Himalayan thrust belt or seismic belt. These are mostly crustal earth-

quakes (depth 10ï30 km), and are caused by local active faults/lineaments. In the eastern 

Himalaya, in the Sikkim and Darjeeling area, the seismic activity is found to be clustered 

mostly to the north of the MBT. The earthquakes occur at a depth range 0ï50 km; the majori-

ty of them occur below the detachment plane by thrust-faulting. In the central part, in the Ne-

pal Himalaya, lateral variations of the seismic activity are observed, which represent lateral 

segmentation of the MBT by transverse tectonic features. In the western Himalaya, however, 

the tectonic models fit well with the microearthquake data. In the Himachal Pradesh of the 

western Himalaya, the microearthquakes are mostly recorded in the MBT zone, and the hy-

pocentres (depth 0ï20 km) are confined above the plane of detachment or on the Basement 

Thrust. The earthquakes mostly occur to the south of the Main Central Thrust (MCT), which 

suggests that the MCT is not seismogenic; it is rather a dormant fault. No single tectonic 

model explains the Himalayan earthquakes. 

 

Keywords: Microseismicity; b-value; aseismic; seismotectonics; fault-plane solution. 

 

 

¶ Microearthquakes at the main boundary thrust in Eastern Himalaya and the pre-

sent-day tectonic model. J.R. Kayal,  De Reena and P. Chakraborty . Tectonophysics, 

Volume 218, Issue 4, 28 February 1993, Pages 375ï381.  

¶  

Abstract: 

Two microearthquake surveys were carried out at the Main Boundary Thrust (MBT), 

Eastern Himalaya. Temporal as well as spatial variation in microseismicity was observed. 

The vertical section of the hypocentres shows subcrustal earthquakes down to a depth of 80 

km to the south of the MBT and composite focal mechanisms show strike-slip solutions or 

transverse tectonics which do not agree with the conceptual tectonic model. 

 

Key words: Microearthquake; MBT; strike-slip solutions; transverse tectonics. 

 

¶ Moho geometry and upper mantle images of northeast India. D. S. Ramesh, M. Ravi 

Kumar,  E. Uma Devi,  P. Solomon Raju and X. Yuan. Geophysical Research Letters, 

Volume 32, Issue 14, 28 July 2005, Doi: 10.1029/2005GL022789.  

 

Abstract: 

Images of the crust and mantle beneath northeast India obtained by 2D migration of 

1000 broadband P-receiver functions clearly trace a northward dipping Moho from the Hima-

layan foredeep reaching depths up to 50 km further north beneath the Himalayan conver-

gence zone. Also, these images reveal presence of largely coherent 410-km and 660-km dis-

continuities that conform to the IASP91 model. Marginal variations in the depth of the 410-

km interface are observed, that appear region specific. The thickness of the mantle transition 

zone does not deviate significantly from a global average of  250 km. Interestingly, our re-

sults reveal consistent presence of a signal from an interface around 300 km. Origin of such a 

boundary, known as X-discontinuity and unrelated to the Lehmann discontinuity, is dis-

http://www.sciencedirect.com/science/article/pii/004019519390326F
http://www.sciencedirect.com/science/article/pii/004019519390326F
http://www.sciencedirect.com/science/article/pii/004019519390326F
http://www.sciencedirect.com/science/journal/00401951
http://www.sciencedirect.com/science/journal/00401951/218/4
http://onlinelibrary.wiley.com/doi/10.1002/grl.v32.14/issuetoc
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cussed. Possible presence of the X-discontinuity from the Indian region is reported here for 

the first time. 

 

Key words: Moho geometry; X-discontinuity; Lehmann discontinuity. 

      

¶ Occurrence of anomalous seismic activity preceding large to great earthquakes in 

northeast India region with special reference to 6 August 1988.  H.N. Singh, D. 

Shanker and V.P. Singh. Physics of the Earth and Planetary Interiors, 148 (2005), 

261ï284. 

 

Abstract: 

Seismicity database from 1860 to 1985 of northeast India region bounded by the area 

20Ǔï32ǓN and 82Ǔï100ǓE have been analyzed for the identification of precursory 

swarm/anomalous seismic activity preceding large to great earthquakes with MÓ7.5. It is ob-

served that with the exception of three earthquakes (1908, 1912 and 1918), the large earth-

quakes of 1897, 1946, 1947, 1950 and 1951/1952 were preceded by well-developed epoch of 

swarm/anomalous seismic activity in space and time well before their occurrence. The seis-

micity is observed to fluctuate in the order of low-high-low ranging from 0ï0.5, 01ï33 to 0ï

0.7 events/year prior to these mainshocks during the epochs of normal/background, 

swarm/anomalous and gap/quiescence respectively. The duration of precursory gap is ob-

served to vary from 11 to 17 years for mainshocks of M 7.5ï8.0 and from 23 to 27 years for 

M 8.7 and this period is dependent on the magnitude of the mainshocks. Using the values of 

magnitude of mainshock (Mm), average magnitude of swarm (Mp) and the precursory time 

gap (Tp), the following predictive equations are established for the region: Mm = 1.37Mp ī 

1.40 and Mm = 3 log Tp ī 3.27. All the major earthquakes with mb Ó6.1 occurred during 

1963ï1988 have been investigated for their association with anomalous seismici-

ty/precursory swarms using the events with cutoff magnitude mb Ó4.5. Eleven such events 

have occurred in the region during the period except one earthquake of 29 May 1976. All the 

remaining 10 earthquakes were associated in some forms of anomalous seismicity epochs. 

Well-defined patterns of anomalous seismicity are observed prior to 1964ï1965, 12 August 

1976 and 30 December 1984 (mb 5.6). All these mainshocks are preceded by seismicity pat-

terns in the order of low-high-low similar to that observed prior to the mainshocks from 1897 

to 1962. The anomalous seismicity epoch is delineated with extremely high annual earth-

quake frequency, which was preceded and followed by extremely low seismicity epochs of 

background and gap/quiescence phases. Consequently, seismicity rates during anomalous 

seismicity epoch have always been above normal (1event/year) whereas it is always below 

normal during the preceding and the following epochs. A prediction was made using the 

1964 swarm based on the Mp and Tp values that a large earthquake with M 8±0.5 with focal 

depth 100±40 km could occur any time from 1986 to 1990 in an area bound by 21Ǔï25 5ǓN 

latitudes and 93Ǔï96ǓE longitude in Arakan Yoma fold belt. It is interesting to note that the 6 

August 1988 earthquake with magnitude 7.5 and focal depth 115 km had occurred within the 

delineated zone. In addition, three consecutive swarm activities are identified in a limited ar-

ea within the Eastern Syntaxis and these were not followed by any mainshock till date and 

could be potential zone for future earthquake. 

 

Keywords: Anomalous seismic activity; Quiescence; Precursory swarm; Precursory time 

gap; Seismicity rates. 
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¶ Partial and complete rupture of the Indo-Andaman plate boundary 1847-2004. R. 

Bilham, E.R. Engdahl, N. Feldl and S.P. Satyabala. Seism. Res. Lett. (2005), 21p. 

  

Abstract: 

We review seismicity along the Nicobar/Andaman plate boundary prior to the Mw=9 

earthquake of 26 December 2004, with particular attention to reverse slip in the central and 

northern parts of the rupture zone 600-1300 km north from the epicenter. Slip is partitioned 

between convergence and strike-slip motion, which in the northern Andamans is assisted by 

back-arc spreading. Subduction zone earthquakes prior to the rupture occurred largely to the 

east, and at deeper depths than the area ruptured in the shallow 2004 megathrust. Large thrust 

earthquakes in 1847 (Mw>7.5), 1881 (Mw=7.9) and 1941 (Mw=7.7) appear to have occurred 

on intermediate regions of the down-dip boundary, areas that have been surrounded and 

probably incorporated into the 2004 rupture. Preliminary reports of 1-4 m of subsidence of 

the Nicobar islands and 1-2 m uplift of western shorelines of the Andaman islands are con-

sistent with a down-dip fault width of 150-180 km, and a slip of 7-23 m. Based on prelimi-

nary reports from the Port Blair tide gage, slip in the Andaman islands, 800 km north of the 

epicenter, appears to have started no sooner than 36 minutes after the main shock, some 30 

minutes after the primary mainshock rupture is inferred to have arrived from the epicenter, 

but consistent with large aftershocks occurring in this region 85 minutes after the mainshock, 

and suggestive of slow slip. The delayed slip was not accompanied by shaking except that 

from aftershocks. GPS measurements in the Andaman islands prior to the earthquake indicate 

a plate convergence rate of 14 mm/year suggesting that great earthquakes with similar slip to 

the 2004 event cannot occur more frequently than once every 1000 years. A shorter recur-

rence interval of 400 years is calculated for the epicentral region where convergence rates are 

higher. The apparent indifference of the 2004 earthquake to the lowered slip deficits caused 

by previous major earthquakes, and its release of significant seismic moment without evi-

dence for comparable shaking, has implications for the analysis of historical earthquakes in 

other plate boundaries. 

 

Key words: Rupture zone; strike-slip motion; reverse slip; down-dip fault; GPS. 

 

¶ Plate motion of India and interseismic strain in the Nepal Himalaya from GPS and 

DORIS measurements. Pierre Bettinelli, Mireille Flouzat, Laurent Bollinger, Jean-

Philippe Avouac, Francois Jouanne, Pascal Willis, Gyani Raja Chitrakar. J. 

Geod.(2006), Doi:10.1007/s00190-006-0030-3.  

 

Abstract:  

We analyse geodetically estimated deformation across the Nepal Himalaya in order to 

determine the geodetic rate of shortening between Southern Tibet and India, previously pro-

posed to range from 12 to 21mmyrī1. The dataset includes spirit-levelling data along a road 

going from the Indian to the Tibetan border across Central Nepal, data from the DORIS sta-

tion on Everest, which has been analysed since 1993, GPS campaign measurements from 

surveys carried on between 1995 and 2001, as well as data from continuous GPS stations 

along a transect at the longitude of Kathmandu operated continuously since 1997. The GPS 

data were processed in International Terrestrial Reference Frame 2000 (ITRF2000), together 

with the data from 20 International GNSS Service (IGS) stations and then combined using 

quasi-observation combination analysis (QOCA). Finally, spatially complementary velocities 

at stations in Southern Tibet, initially determined in ITRF97, were expressed in ITRF2000. 
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After analysing previous studies by different authors, we determined the pole of rotation of 

the Indian tectonic plate to be located in ITRF2000 at 51.409±1.560Ǔ Nandī10.915± 

5.556ǓE, with an angular velocity of 0.483±0.015Ǔ. Myrī1. Internal deformation of India is 

found to be small, corresponding to less than about 2mmyrī1 of baseline change between 

Southern India and the Himalayan piedmont. Based on an elastic dislocation model of 

interseismic strain and taking into account the uncertainty on India plate motion, the mean 

convergence rate across Central and Eastern Nepal is estimated to 19 ± 2.5mmyrī1, (at the 

67% confidence level). The main Himalayan thrust (MHT) fault was found to be locked from 

the surface to a depth of about 20km over a width of about 115 km. In these regions, the 

model parameters are well constrained, thanks to the long and continuous time-series from 

the permanent GPS as well as DORIS data. Further west, a convergence rate of 13.4 ± 

5mmyrī1, as well as a fault zone, locked over 150 km, are proposed. The slight discrepancy 

between the geologically estimated deformation rate of 21 ± 1.5mmyrī1 and the 19 Ñ 

2.5mmyrī1 geodetic rate in Central and Eastern Nepal, as well as the lower geodetic rate in 

Western Nepal compared to Eastern Nepal, places bounds on possible temporal variations of 

the pattern and rate of strain in the period between large earthquakes in this region. 

 

Keywords: GPS; DORIS; Interseismic deformation; Tectonic plate convergence; Himalayas 

of Nepal. 

 

¶ Plateau Pop-up during the 1897 Assam earthquake. R. Bilham and P. England. Na-

ture(Lond), 410, 806-809, 2001.  

 

Abstract: 

The great Assam earthquake of 12 June 1897 reduced to rubble all masonry buildings 

within a region of NE India roughly the size of England, and its felt area exceeded that of the 

1755 Lisbon Earthquake1. Hitherto it was believed that rupture occurred on a north-dipping 

Himalayan thrust propagating south of Bhutan 2,3,4,5. We show here that this view is incor-

rect. The northern edge of the Shillong Plateau rose violently more than 11 m during rupture 

of a buried, 110-km-long, reverse fault, dipping steeply away from the Himalaya. The stress 

drop implied by the rupture geometry and the prodigious fault slip of 18±7 m, explains ob-

served epicentral accelerations exceeding 1 g vertically, and surface velocities exceeding 3 

m/s1. Our finding represents the first quantitative observation of active deformation of a 

"pop-up" structure, and confirms that faults bounding such structures can penetrate the whole 

crust. Plateau uplift in the past 2-5 million years has caused the Indian plate to contract local-

ly by 4±2 mm/year, reducing seismic risk in Bhutan, but increasing it to the large populations 

of northern Bangladesh. 

 

Key words: Shillong Plateau; rupture geometry; epicentral acceleration. 

 

¶ Pop-up tectonics of the Shillong Plateau in the great 1897 earthquake (Ms 8.7): In-

sights from the gravity in conjunction with the recent seismological results. G.K. 

Nayak, V.K. Rao, H.V. Rambabu and J.R. Kayal. Tectonics (2008), 27, TC1018, 

Doi:10.1029/2006TC002027.  

 

Abstract: 

It was reported that a hidden 110-km-long south dipping fault, named Oldham Fault, 

was responsible for the 1897 great earthquake (Ms 8.7) in the Shillong Plateau by reverse 



  

68 
 

faulting due to ópop-upô tectonics of the plateau in northeast India. Here we report the results 

of our geophysical investigations, where we critically examine the crustal structure of the 

plateau on the basis of gravity modeling and attempt to shed light on the hitherto debated 

hidden Oldham Fault at the northern boundary of the Shillong Plateau. Our gravity model, 

constrained by broadband seismological data, suggests that the Moho beneath the Shillong 

Plateau is at a shallower depth of about 35 km when compared to the Bengal basin to the 

south and the Assam valley to the north, which is about 42 km. Thinning of the crust under 

the plateau may be a consequence of the ópop-upô mechanism. To examine the possible ópop-

upô of the plateau during the great 1897 earthquake, we have estimated the energy released 

by this earthquake and compared it with the energy required for the ópop-upô of the plateau, 

using a simplistic rigid model. It is found that the Shillong Plateau between the Oldham Fault 

and Dauki-Dapsi Thrust would require an energy of 4.5 _ 1019 J, which does match well 

with the energy released by the great earthquake of Ms = 8.7.  

 

Keywords: Shillong Plateau; pop-up tectonics; Bouguer gravity. 

 

¶ Precursory variation of seismicity rate in the Assam area, India. K. Khattri and M. 

Wyss. Geology, Vol. 6, No. 11, pp. 685-688, Doi: 10.1130/0091-7613 (1978) 

6<685:PVOSRI> 2.0.CO,2.  

 

Abstract: 

The seismicity data from 1825 to the present for the Assam (northeastern India) re-

gion show that seismicity rates there deviate from normal before and after major earthquakes. 

Along this 1,000-km-long section of a plate boundary, all shocks with magnitude M > 6.6 

were preceded and sometimes followed by periods of significant seismic quiescence. No ma-

jor earthquakes occurred without an associated seismic quiescence, and no such quiescence 

occurred at times other than before or after a major event. The most remarkable periods of 

quiescence lasted about 28 and 30 yr before the two great (M = 8.7) Assam earthquakes of 

1897 and 1950. Other periods of anomalously low seismicity preceded main shocks of mag-

nitudes 6.7 (in 1950 and 1975), 7.8 (in 1869), and 7.7 (in 1947), with durations of 6, 8, 23, 

and 17 yr, respectively. These durations fit (with approximately the scatter of the original da-

ta) a published relation between precursor time and magnitude. Since these changes of seis-

micity rate were observed at the edges of and within the Assam gap, defined by the 1897 and 

1950 great earthquakes, it is likely that a future major or great earthquake in this gap will be 

preceded by seismic quiescence. Whether a preparatory phase for an earthquake has begun in 

the Assam gap cannot be stated for certain because of the changing earthquake detection ca-

pability in the area and because of poor location accuracy. 

 

Key words: Seismic quiescence; Assam gap; precursor time and magnitude.  

  

¶ Seismic activity at the MCT in Sikkim Himalaya. Reena De and J.R.. Kayal. 

Tectonophysics, Volume 386, Issues 3ï4, 16 August 2004, Pages 243ï248.  

 

Abstract: 

A microearthquake survey in the Sikkim Himalaya raised a question whether the 

northïsouth segment of the Main Central Thrust (MCT) in this part of the Himalaya is seis-

mically active(?). Fault-plane solution of a cluster of events occurred below this segment of 

the MCT shows right-lateral strike-slip motion. The seismic observations and the geological 

file:///D:/Seismic%20activity%20at%20the%20MCT%20in%20Sikkim%20Himalaya.htm
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evidences suggest that a NNEïSSW trending strike-slip fault, beneath this segment, caused 

right lateral movement on the MCT, and is seismically active. 

 

Keywords: Microearthquakes; fault-plane solution; active fault; seismotectonics. 

 

¶ Seismicity, earthquake mechanisms and tectonics along the Himalayan mountain 

range and vicinity. Umesh Chandra. Physics of the Earth and Planetary Interiors, 

Volume 16, Issue 2, March 1978, Pages 109ï131.  

 

Abstract: 

The historical as well as recent seismicity data and the focal mechanism solutions for 

48 earthquakes determined from the observations of world-wide standardized stations net-

work (WWSSN) records, were used to investigate the tectonics of the Himalayan mountain 

system and vicinity. Seismicity maps of the region showing large earthquakes (magnitude 7.0 

and above, and damaging earthquakes that caused fatalities) from the earliest time through 

1976, and instrumentally located earthquakes for the period January 1963ïMarch 1974 are 

presented. Eleven of these earthquakes are estimated to be of magnitude 8.0 and above. The 

earthquake epicenters generally follow the trend of the mountains with greatest concentra-

tions of seismic activity occurring along the Hindu Kush and Pamir mountain ranges, and 

near the Quetta, Kashmir and Assam syntaxes. Throughout Tibet, however, the distribution 

of epicenters is rather irregular and no clear trends are apparent. Two aseismic lineaments, 

one west of the Sulaiman Range and the other in the Assam Valley, are identified. Also, 

seismic activity in the vicinity of the Counter Thrust (Indus-Tsangpo suture zone) is rather 

small. Based on the identification of these aseismic lineaments and from a consideration of 

the geometry and kinematics of the continental collision model, a hypothesis for the origin of 

the Himalayan syntaxes is presented. Focal mechanism solutions confirm northward 

underthrusting of the Indian Plate along the Main Boundary Thrust and Main Central Thrust 

system, and eastward underthrusting along the Burmese Arc. Fault-plane solutions indicate 

left-lateral motion along the Kirthar-Sulaiman Range, right-lateral motion along the Karako-

ram Fault, left-lateral motion along the eastern extremity of the Himalayan flank of the As-

sam syntaxis, and right-lateral motion along the northern part of the Naga Hill flank of the 

syntaxis. These observations are in agreement with the expected sense of lateral (parallel to 

the collision boundary) mass movement for the continental collision model. Focal mecha-

nism solutions for three earthquakes in east Afghanistan show NW-SE compression. A near-

vertical orientation of the axes of tension in the solutions for two earthquakes in the Hindu 

Kush region is consistent with the sinking of a remnant slab of oceanic lithosphere. Normal 

fault-plane solutions showing NW-SE extension for two events near Gatok, Tibet, and for the 

recent Kinnaur earthquake are interpreted to indicate a possible subsurface northern contin-

uation of the Aravalli Range of Peninsular India, and its involvement in the tectonic frame-

work of the region. Focal mechanism solutions of three earthquakes near the southern edge 

of the Shillong Plateau suggest block uplift of the plateau as a horst along the Dauki Fault. 

The solution for one earthquake near the Yunnan Graben shows NE-SW extension. 

 

Key words: Historical seismicity data; recent seismicity data; focal mechanism solution. 

 

¶ Seismic moments of major earthquakes and the average rate of slip in Central Asia. 

Wang-Ping Chen and Peter Molnar. Journal of Geophysical Research, Vol.82, No.20, 

July 10, 1977.  
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Abstract: 

Seismic moments for 12 major earthquakes (M Ó 7.6) in Central Asia From 1911 to 

1967 were calculated from long-period Rayleigh and Love wave spectral densities. With 

fault lengths estimated from geological field observation of surface faulting, intensity distri-

butions, or master event relocations of aftershocks, the calculated moments place bounds on 

the average slip and fault widths. The following table summarizes the calculated moments, 

estimated faults lengths, and inferred possible average displacements.  

 Earthquake Location                          Year          Mo, dyn-cm         Length, km       Slip, m 

  1. Kebin, Kirgizia                              1911          4.9 × 10
27                    

180                   2.3 

  2. Haiyuan, Kansu                             1920          3.0 × 10
28 

              200                   10 

  3. Ku-long, Kansu                             1927          4.3 × 10
27                    

150
 
                  2.4 

  4. Fuh-Yun, Sinkiang                        1931          8.5 × 10
27 

              300                   1.9 

  5. Bihar- Nepal                                  1934          1.1 × 10
28 

              130                   5.4 

  6. Eastern Himalaya                          1947          9.8 × 10
26          

        ?                       ? 

  7. Khait, Tajikistan                           1949         2.4 × 10
27 

              70                     3.7 

  8. Assam, India                                 1950          4.0 × 10
28 

              250                   6.6 

  9. South Tibet                                   1951          4.6 × 10
27                     

200                   ? 

10. Muya, Siberia 
 
                              1957          1.4 × 10

27 
              35                     4.5 

11. Gobi- Altai, Mongolia                  1957          1.3 × 10
26 

              270                   3.2  

12. Mogod, Mongolia                         1967          3.8 × 10
26 

              40                     1.0 

 

 The inferred average displacements on the faults, in general, agree with field observa-

tions, if in some cases rupture zones extend to 40 km depth p
p
 for some other earthquakes in 

Asia indicate focal depths of 40 km and support the inference of brittle failure to the same 

depth. The average strain pattern caused by seismic slip shows a nearly north-south horizon-

tal compression (or shortening), a considerable amount of vertical expansion of the crust (up-

lift and crustal thickening), and some nearly east-west horizontal extension. For different as-

sumptions about recurrence rates of large and small earthquakes the calculated shortening for 

a layer 40 km thick is about 20 mm/yr. It is tempting to infer that the remainder of 50 mm/yr 

convergence between India and Eurasia occurs as fault creep. As this rate is inversely propor-

tional to the assumed thickness of the layer, given the uncertainties in the estimates of the 

moments, all if this convergence could occur as seismic slip without fault creep in a layer 40 

but not 100m thick. Similarly, the calculated seismic slip rate seems to be too high for all of 

the seismic slip to be confined to a thin layer such as the San Andreas fault (~10 km).  

 

Key words: Seismic moment; long-period Rayleigh density; Love wave spectral density. 

 

¶ Seismicity and plate deformation below the Andaman arc, northeastern Indian 

Ocean.  Sujit Dasgupta and Manoj Mukhopadhyay. Tectonophysics, 225 (1993), 529-

542.  

 

Abstract: 

The seismic activity originating below the Andaman arc-Sea region is generally dis-

cernible into fore- and back-arc seismic zones which are traceable for nearly 1500 km in a N-

S direction at the junctures between the Indian, Burma and SE Asia plates. The fore-arc 

seismicity displays an east-dipping (40ï55°) Benioff zone upto about 200 km focal depths. 

Details of the Benioff zone, in correspondence to the observed gravity field, are discussed in 

http://www.sciencedirect.com/science/article/pii/004019519390314A
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four N-S sectors, which suggest some significant variations in the configuration of the 

Benioff zone. The back-arc seismicity affects only the top 40ï45 km of the lithosphere below 

the Andaman Sea, where the back-arc spreading ridge splits the volcanic arc. Stress distribu-

tion and faulting due to earthquakes below the Andaman-West Sunda arc are studied here 

using 68 focal mechanism solutions. Their most significant results are: low-angle thrust 

events occur along the upper edge of the descending Indian plate, downdip tensional events 

have steeply dipping (  60°) nodal planes, and normal faulting takes place in most parts of 

the Benioff zone along moderately dipping (30ï45°) planes. Downdip compressional events 

(high-angle reverse fault, nodal plane dip > 60°) or reverse faulting along moderately dipping 

(30ï45°) nodal planes also occur below the Andaman arc. The compressive earthquakes 

dominate the shallower level of the subducting slab, and the tensional stress observed locally 

in north part of the Andaman Sea may be an outcome of the weak coupling between the de-

scending and overriding plates. Generally, a more or less complete sequence of faulting i.e., 

thrusting below the trench, normal faulting below the fore arc, and strike-slip motion along 

the inner edges of the fore arc characterize the Andaman-West Sunda arc. In the southern 

Andaman region, a rather oblique convergence between the Indian Ocean and the SE Asia 

plates is needed to explain the existence of a somewhat contorted Benioff zone, in which, 

compressional stress dominates in deeper lithosphère. Oceanward, the Ninetyeast Ridge also 

impinges on the subduction zone in this region. Left-lateral shear motion along the east mar-

gin of the Ninetyeast Ridge is further inferred by the results of focal mechanism solutions.  

 

Key words: Fore-arc seismic zones; back-arc seismic zones; focal mechanism solutions. 

 

¶ Seismicity and the nature of plate movement along the Himalayan arc, Northeast 

India and Arakan-Yoma: A review. R.K. Verma and G.V.R. Krishna Kumar . 

Tectonophysics, Volume 134, Issues 1ï3, 1 March 1987, Pages 153ï175.  

 

Abstract: 

The Himalaya together with Arakan-Yoma form a well defined seismic belt to the 

north and east of the Indian Peninsula. The Seismicity along this belt is attributed mostly to 

collision between the Indian and the Eurasian plates. However, the exact nature of activity 

along the major thrusts and faults is not well understood. The seismicity along the entire 

Himalaya and Northern Burma has been studied in detail. It has been found that besides the 

Main Boundary Fault and the Main Central Thrust several transverse features are also very 

active. Some of these behave like steeply dipping fracture zones. Along the Arakan-Yoma 

most of the seismicity appears to be due to subduction of the Indian lithosphere to the east. 

Analysis of focal mechanism solutions for the Himalaya shows that although thrust move-

ments are predominant, normal and strike-slip faulting is taking place along some of the 

transverse features. In addition to thrusting, strike-slip faulting is also taking place along the 

Arakan-Yoma. Orientation of P-axes for all thrust solutions show a sharp change from pre-

dominantly east-west along the Burmese arc to N-S and NE-SW along the Himalaya. The 

direction further changes to NW-SE along the Baluchistan arc. It appears that the Indian lith-

osphere is under compression from practically all sides. The present day seismicity of North-

east India and Northern Burma can be explained in terms of a plate tectonics model after 

Nandy (1976). No simple model appears to be applicable for the entire Himalaya. 

 

Key words: Transverse feature; dipping fracture zone; focal mechanism solution.  
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¶ Seismotectonics of transverse lineaments in the eastern Himalaya and its foredeep. 

Manoj Mukhopadhyay. Tectonophysics, Volume 109, Issues 3ï4, 10 November 1984, 

Pages 227ï240.  

 

Abstract: 

The Himalayan collision zone and the Burmese subduction zone lie in rather close vi-

cinity across northeast India. Their possible interaction produces complex tectonics and a 

high level of seismicity in the region. Several prominent transverse lineaments across the 

eastern Himalaya and its foredeep appear to be seismically active. Quite a few of the active 

lineaments are regionally extensive, even transgressing the Bengal basin. A focal mechanism 

study indicates that active lineaments are either normal or strike-slip faults. For the highly 

active Shillong-Mikir  massif (a fragmented portion of the Indian shield) this correlation is 

less clear, although it appears that some of the activity may be associated with the northeast-

erly lineaments crossing the massif into the eastern Himalayan foredeep. This presumably 

results due to drag experienced by the Indian lithosphere near its margins under the Himala-

yan and Burmese arcs. The Assam Valley, which is the common foredeep for both the arcs, 

is remarkably aseismic though it is surrounded by active regions. Mainly thrusting mecha-

nisms characterize the earthquakes which originate from the Himalayan and Burmese arcs 

adjoining the Valley. A model of basement reactivation below the Valley is proposed in or-

der to explain the style of tectonic deformation and current seismicity in the Himalayan and 

Burmese orogens adjoining the Valley. 

 

Key words: Transverse lineaments; foredeep; aseismic.  

 

¶ Seismotectonics of the Himalaya and its vicinity from centroid-moment tensor 

(CMT) solution of earthquakes. D.D. Singh. Journal of Geodynamics (2000), 30, 507-

537.  

 

Abstract: 

The centroid-moment tensor solutions of more than 300 earthquakes that occurred in 

the Himalayas and its vicinity regions during the period of 1977±1996 are examined. The 

resultant seismic moment tensor components of these earthquakes are estimated. The Bur-

mese arc region shows prominent east±west compression and north±south extension with 

very little vertical extension. Northeast India and Pamir±Hindu Kush regions show promi-

nent vertical extension and east±west compression. The Indian plate is subducting eastward 

beneath the northeast India and Burmese arc regions. The overriding Burmese arc has 

overthrust horizontally with the underthrusting Indian plate at a depth of 20±80 km and be-

low 80 km depth, it has merged with the Indian plate making ``Y'' shape structure and as a 

result the aseismic zone has been formed in the region lying between 268N±288N and 

91.58E±948E at a depth of 10±50 km. Similarly, the Indian plate is underthrusting in the 

western side beneath the Pamir±Hindu Kush region and the overriding Eurasian plate has 

overthrust it to form a ``Y'' shape structure at a depth of 10±40 km and below 60 km depth, it 

has merged with the Indian plate and both the plates are subducting below 60±260 km depth. 

Further south, the overriding Eurasian plate has come in contact with the Indian plate at a 

depth of 20±60 km beneath northwest India and Pakistan regions with left lateral strike slip 

motion. 

 

Key words: CMT solution; aseismic zone; left lateral strike slip motion. 
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¶ Seismotectonics in Northeast India: A stress analysis of focal mechanism solutions of 

earthquakes and its kinematic implications. Jacques Angelier and Saurabh Baruah. 

Geophys. J. Int. (2009) doi: 10.1111/j.1365-246X.2009.04107.x.  

 

Abstract: 

In Northeast India, three major plates interact along two convergent boundaries: the 

Himalayas and the IndoïBurma Ranges, which meet at the Assam Syntaxis. To clarify this 

tectonic interaction and the underlying dynamics, we determine the regional seismotectonic 

stress from the stress inversion of 285 double couple focal mechanism solutions of earth-

quakes with an average magnitude of 5. We then compare the reconstructed stress regimes 

with the available information about geodetically determined relative displacements. Northï

south compression, in a direction consistent with IndiaïEurasia convergence, prevails in the 

whole area from the Eastern Himalayas to the Bengal Basin, through the ShillongïMikir 

Massif and the Upper Assam Valley. EïW extension in Tibet is related to this NïS Indiaï

Eurasia convergence. Not only does the major NïS compression affect the outer segments of 

the IndoïBurma Ranges, it also extends into the descending slab of Indian lithosphere below 

these ranges, although stresses at depth are controlled by bending of the slab beneath the 

Burmese arc. The existence of widespread NïS compression in the Bengal Basin, far away 

from the Himalayan front, is compatible with the previously proposed convergence between 

a ShillongïMikirïAssam Valley block and the Indian craton. EïW compression inside this 

block supports the hypothesis of a component of eastward extrusion. Stress inversion of focal 

mechanism solutions in the IndoïBurma Ranges reveals a complex stress pattern. The Bur-

mese arc and its underlying lithosphere experience nearly arcperpendicular extension with 

ESEïWNW trends in the northernmost, NE-trending segment and ENEïWSW trends in the 

main NïS arc segment. Such extensional stress, documented from many arcs, is likely a re-

sponse to pull from and bending of the subducting plate. At the same time, the IndoïBurma 

Ranges are under compression as a result of oblique convergence between the Sunda and In-

dian plates. The maximum compressive stress rotates from NEïSW across the inner and 

northern arc to EïW near the Bengal Basin. This rotation is consistent with the deformation 

partitioning reflected in the rotation of relative displacement vectors, from a SSW-directed 

SundaïBurma motion to a WSW-directed BurmaïIndia motion. As a consequence of this 

partitioning, the major belt-parallel fault zones show a variety of movements across the main 

NïS arc segment, from right-lateral slip in the inner ranges to oblique reverse-dextral slip in 

the outer ranges and pure thrusting in the westernmost foreland belt. 

 

Key words: Stress analysis; focal mechanism solution; geodetic study. 

 

¶ Shear wave anisotropy beneath the Tibetan Plateau. Daniel E. Mc Namara and 

Thomas J. Owens. Journal of Geophysical Research, Vol. 99, No. B7, Pages 13, 655-

13, 665, July 10, 1994.  

 

Abstract: 

Eleven broadband digital seismic stations were deployed across the Central Tibetan 

Plateau in the first extensive passive-source experiment attempted within the Tibetan Plateau. 

One year of recording resulted in 186 event-station pairs which we analyze to determine the 

characteristics of shear wave splitting in the uppermantle beneath the array. Measurements of 

the fast polarization direction (ʬ) and delay time (ŭt) for SKS and direct S arrivals reveal sys-
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tematic variation along the north-south oriented array. In the north central region of the plat-

eau, very large delay times are observed at three stations, the largest of which is BUDO with 

ŭt=2.4 s. However, at TUNL, which is off the northern edge of the plateau and 110 km from 

BUDO and at sites in the south central plateau, ŭt decreases by nearly a factor of 3. We also 

observe a systematic rotation of ŭ from about 45ʬ (NE) to 90ʬ (E-W) from south to north 

along the array. A previously identified zone of inefficient Sn propagation correlates well 

with our region of large ŭt observations. The large delay times suggest that a relatively high 

number of anisotropic crystals are preferentially aligned within the mantle-lid beneath the 

north central portion of the Tibetan Plateau. In most cases fast polarization directions appear 

to be parallel to surface geologic features suggesting as much as 200 km of the upper mantle 

has been involved in the collisional deformation that has produced the Tibetan Plateau. 

 

Key words: Shear wave anisotropy; polarization direction; delay time. 

 

¶ Some observations on the mechanism of earthquakes in the Himalaya and the Bur-

mese arc. Satyajit Biswas and Amit Das Gupta. Tectonophysics, Volume 122, Issues 

3ï4, 15 February 1986, Pages 325ï343.  

 

Abstract: 

Through a closely spaced local network of seismic stations in northwestern and 

northeastern India, supplemented by worldwide P-wave first-motion data, the fault mecha-

nisms of fourteen recent earthquakes (1975ï1977) which occurred near the northern bounda-

ry of the Indian plate, extending from the Owen Fracture Zone to Burma through the Hima-

layas, have been determined and their mechanism style discussed in the light of the concept 

of Himalayan plate tectonics. The new solutions reveal that thrust-type faulting with predom-

inance of pressure axes acting at right angles to the northern boundary of the Indian plate, is 

more common. In the eastern sector the occurrence of both normal and thrust-type earth-

quake faulting points out the complexity of deformation in the region. The mechanism style 

of normal faulting is best explained in terms of lithospheric bending and the strain-ellipsoid 

concept. Fault mechanism studies are, by and large, consistent with the northward thrusting 

of the Indian plate. However, orientations of pressure axes, as obtained from present and ear-

lier mechanism solutions, suggest that the dominant northward driving force of the Indian 

plate is resolved into differential forces in various directions along the Indian-Burmese plate 

boundary. 

 

Key words: Owen Fracture Zone; fault mechanism; strain-ellipsoid; thrust-type earthquake. 

 

¶ Source parameters of earthquakes and intraplate deformation beneath the Shillong 

plateau and the Northern Indoburman Ranges. Wang-Ping Chen and Peter Molnar. 

Journal of Geophysical Research, Vol. 95, No. B8, Pages 12,527- 12,552, August 10, 

1990.   

 

Abstract: 

We determined the fault plane solutions and focal depths of 17 earthquakes beneath 

the Shillong Plateau and the Northern Indoburman Ranges by combining results from the in-

version of long-period P and SH waveforms and amplitudes, from polarities of first motions, 

and from the identification of pP and sP phases on short-period seismograms. Fault plane so-

lutions of 15 earthquakes show mixtures of thrust and strike-slip faulting, but the P axes for 
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these events are nearly horizontal and consistently oriented north-northeast-south-southwest. 

All of these earthquakes occurred at depths greater than 29km. Beneath the Shillong Plateau, 

one event occurred at a depth of 52km. The relatively large depths for earthquakes in an 

intraplate setting suggest that the Indian lithosphere in this area is specially cold. Earthquakes 

beneath the Northern Indoburman Ranges define a gently east-southeast dipping zone from 

30 to 45 km beneath the Bengal basin to 40 to 90 km beneath the ranges. This zone seems to 

steepen and connect with the zone of intermediate depth seismicity dips eastward beneath 

Burma. These earthquakes cannot have occurred along the interface between a subducting 

Indian plate and the overriding Indoburman lithosphere, because the P axes, not the nodal 

planes, are parallel to the north-south trending seismic zone. Although a couple of the earth-

quakes might have occurred within the Indoburman lithosphere, most of these seismicity 

seems to have occurred within the Indian plate, recently and currently being subducted east-

ward beneath the Indoburman ranges. The consistent north-northeast trend of the P axes im-

plies that the orientation of maximum compressional strain in the Indian plate throughout its 

northern part is nearly perpendicular to that responsible for roughly north-south trending 

folds of the Indoburman ranges. Thus, either recently in geologic time (since 1Ma) the orien-

tation of maximum compression changed dramatically, or, more likely, the deformation in 

the Indoburman ranges is decoupled from that in the underlying Indian plate. Meanwhile, the 

seemingly identical northward displacement of India and the Indoburman ranges with respect 

to south China must be accommodated farther east, along the Sagaing and other faults.   

    

Key words: Fault plane solutions; short-period seismograms; compressional strain.  

    

¶ Source parameters of the Burma-India  border earthquake of July 29, 1970, from 

body waves. B.K. Rastogi and D.D. Singh. Tectonophysics, Volume 51, Issues 3ï4, 20 

December 1978, Pages T77ïT84.  

 

Abstract: 

The source parameters are determined for the Burma-India border earthquake of July 

29, 1970, from body-wave spectra. We obtain seismic moment 

[ , ] · 10
26

 dyne cm, source dimension 

[ ] km, radiated energy [ , īER (S) = 1.35]· 

10
20

 ergs and the stress drop = 11 bars. 

 

Key words: Body-wave spectra; seismic moment; source dimension; radiated energy.  

 

¶ Spectral analysis of body waves for  earthquakes and their  source parameters in the 

Himalaya and nearby regions. D.D. Singh, B.K. Rastogi and Harsh K. Gupta. Phys-

ics of the Earth and Planetary Interiors, Volume 18, Issue 2, February 1979, Pages 

143ï152.  

Abstract: 

The source characteristics of 33 earthquakes with magnitude mb between 4.4 and 6.0, 

which occurred in the Himalayan and nearby regions, are investigated using the records of 

the Hyderabad seismograph station. The P- and S-wave spectra of these events are interpret-

ed in terms of Brune's seismic source model for estimating the source    parameters, i.e., 

seismic moment, source dimension, stress drop, average dislocation, apparent stress and the 

radiated energy. Seismic moments, M0, vary between 0.3 × 10
24

 and 9.0 × 10
26

 dyne cm; 
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source dimensions, r, between 4.3 and 18.6 km; stress-drops, ȹů between 0.3 and 151.6 bar; 

average dislocations,  between 0.6 and 381 cm; apparent stresses,  between 0.1 and 73.2 

bar. The radiated energy, ER is estimated by the spectrum integration method and is found to 

vary between 0.2 × 10
18

 and 9.3 × 10
22

 erg. In general, the stress drop and apparent stress are 

found to be high, indicating high stresses in these regions. 

 

Key words: Spectral analysis; Brune's seismic source model; seismic moment; source dimen-

sion; stress drop; average dislocation; apparent stress; radiated energy. 

 

¶ Stress buildup in the Himalaya. L. Bollinger, J.P. Avouac, R. Cattin and M.R. 

Pandey. J. Geophys. Res.(2004), 109, B11405, doi:10.1029/2003JB002911. 

 

Abstract: 

The seismic cycle on a major fault involves long periods of elastic strain and stress 

accumulation, driven by aseismic ductile deformation at depth, ultimately released by sudden 

fault slip events. Coseismic slip distributions are generally heterogeneous with most of the 

energy being released in the rupture of asperities. Since, on the long term, the faultôs walls 

generally do not accumulate any significant permanent deformation, interseismic defor-

mation might be heterogeneous, revealing zones of focused stress buildup. The pattern of 

current deformation along the Himalayan arc, which is known to produce recurring devastat-

ing earthquakes, and where several seismic gaps have long been recognized, might accord-

ingly show significant lateral variations, providing a possible explanation for the uneven 

microseismic activity along the Himalayan arc. By contrast, the geodetic measurements show 

a rather uniform pattern of interseismic strain, oriented consistently with long-term geologi-

cal deformation, as indicated from stretching lineation. We show that the geodetic data and 

seismicity distribution are reconciled from a model in which microseismicity is interpreted as 

driven by stress buildup increase in the 

interseismic period. The uneven seismicity pattern is shown to reflect the impact of the to-

pography on the stress field, indicating low deviatoric stresses (<35 MPa) and a low friction 

(<0.3) on the Main Himalayan Thrust. Arc-normal thrusting along the Himalayan front and 

east-west extension in southern Tibet are quantitatively reconciled by the model.  

 

Keywords: Coseismic; interseismic; microseismicity; geodesy; deviatoric stresses. 

 

¶ Strong attenuation of Rayleigh waves in Tibet. Peter Bird and M. Nafi Toksoz. Na-

ture 266, 161 - 163 (10 March 1977), Doi:10.1038/266161a0.  

 

Abstract: 

The Tibetan Plateau, which has an average elevation of 5.0 km over 7×10
5
 km

2
, is the 

largest topographic mass above sea-level on the Earth. Because it is covered with Cretaceous 

limestones
1
 its uplift must be Tertiary, and is probably related to the Himalayan continental 

collision. There is considerable debate concerning its present structure and mode of for-

mation. Various authors have theorised that Tibet was uplifted by underthrusting of a second 

crustal layer
2ï6

; by horizontal compression and thickening
7ï9

, or by low-density material in 

the mantle
10

. All that is known with certainty is that it is isostatically compensated
11

, and 

covered with widespread Neogene calc-alkaline volcanic rocks
12

. The study of Rayleigh 

wave attenuation reported here indicates that the lowermost part of the crust is partially mol-

ten, and that uplift has been due to horizontal compression. 
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Key words: Rayleigh wave; underthrusting; horizontal compression; low-density.  

 

Subduction in the Indo-Burma Region: Is it  still  active? S. P. Satyabala. Geophysical 

Research Letters, Volume 25, Issue 16, pages 3189ï3192, 15 August 1998, 

Doi: 10.1029/98GL02256.   

 

Abstract: 

The Indo-Burma region (which includes longitude 92°ï96°E, latitude 20°ï26°N) is a 

subduction zone where the Indian plate underthrusts the South-Eastern Asian plate. But the 

nature of subduction is complex. I examine here the distribution of the P, T and B axes of 37 

earthquakes (the time period 1977ï1995, depths 0ï153 km and magnitudes mb 4.8ï6.8) with 

respect to the geometry of the Wadati-Benioif Zone. The analysis shows that the T axes are 

clustered close to the down-dip direction of the subducting slab implying a predominant 

down-dip tensional stress regime within the slab, which is typical of intermediate depth seis-

micity of active subduction zones. These results suggest that the subduction in the Indo-

Burma region is possibly active. 

 

Key words: South-Eastern Asian plate; Wadati-Benioif Zone; down-dip tensional stress. 

 

 

¶ Surface wave tomography studies beneath the Indian Subcontinent. D.D. Singh. Ge-

odynamics, 28(1999), 291-301. 

 

Abstract: 

The Rayleigh wave group velocities at periods of 5 to 60 s across more than eighty 

propagation paths of the Indian subcontinent are used to construct estimated Rayleigh wave 

group velocity distribution maps of the region. Backus and Gilbertsôinversion theory is ap-

plied for the surface wave tomography studies. High values of Rayleigh wave group velocity 

are concentrated at periods of 30 to 60 s near the region of the Precambrian shield of central 

India, the China-East India border, the Pakistan Kashmir border, the Indo-Burmese arc and 

the west Nepal-Tibet border regions. Low values of group velocity are located at periods of 

10 to 20 s in the northernmost part of India beneath the Bangladesh shelf and beneath the 

northernmost part of the Bay of Bengal Fan and the Arabian Sea, which may be due to the 

presence of thick sediments in the region. Higher group velocities at periods of 40 to 60 s 

around the region of the West India-Pakistan border suggest thinning of the Indian litho-

sphere beneath the region. The nature of the high Rayleigh wave group velocities at periods 

of 29 to 59 s in the Peninsular shield and the Himalaya indicates the continuation of shield 

type structure beneath the Himalaya. The nature of the Rayleigh wave group velocities in the 

Bay of Bengal indicates the continuation of the Ninetyeast Ridge up to the Bangladesh shelf 

below a depth of 25 km. 

 

Key words: Surface wave tomography; Backus and Gilbertsôinversion theory; Rayleigh 

wave. 

 

¶ The Active Tectonics of the Eastem Himalayan Syntaxis and Surrounding Regions. 

Williame Holt, James F. Ni, Terry C. Wallace and A.J. Haines. Journal of Geophysi-

cal Research, Vol. 96, No. B9, Pages 14,595-14,632, August 10, 1991.  

http://onlinelibrary.wiley.com/doi/10.1002/grl.v25.16/issuetoc
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Abstract: 

Source parameters of 53 moderate-sized earthquakes obtained from the joint inver-

sion of regional and teleseismic distance long-period body waves provide the data set for an 

analysis of the style of deformation and kinematics in the region of the Eastern Himalayan 

Syntaxis. Focal mechanisms of Eastern Himalayan events show oblique thrust consistent 

with the N-NE directed movement of the Indian plate as it underthrusts a boundary that 

strikes at an oblique angle to the direction of convergence. Earthquakes near the Sagaing 

fault show strike-slip mechanisms with right lateral slip. Earthquakes on its northern splays, 

however, indicate predominant thrusting evidence that the dextral motion on the Sagaing 

fault, which accommodates a portion of the lateral motion between India and Southeast Asia, 

terminates in a zone of thrust faulting at the Eastern Himalayan Syntaxis. Remaining motion 

between India and Southeast Asia is accommodated in a zone of distributed shear in East 

Burma and Yunnan, manifested by strike-slip and oblique normal faulting, east-west exten-

sion, crustal thinning and clockwise rotation of crustal blocks. We determined strain rates 

throughout the region with a moment tensor summation using 25 years (modem) and 85 

years (modem and historic) of earthquake data. We matched the observed strains with a fifth-

order polynomial function, and from this we determined both the velocity field and rotations 

with respect to a specified region. Velocities  calculated relative to South China stationary 

show that the entire area, extending from 20ºN-36ºN, within deforming Asia (Yunnan, 

Westem Sichuan and East Tibet), constituted a distributed dextral shear zone with clockwise 

rotations upto 1.7º/m.y., maximum in the region of the Eastern Syntaxis proper. Integrated 

strains across this zone, relative to South China stationary show 38 mm/yr±12 mm/yr of 

north-directed motion at the Himalaya. Remaining plate motion, relative to South China 

fixed, must be taken up by the underthrusting of India beneath the lesser Himalaya, strike-

slip motion on the Sagaing fault and intraplate NE directed shortening within NE India as 

well as NE directed shortening within the Eastern Syntaxis proper. 10 mm/yr±2 mm/yr of 

relative right-lateral motion between India and Southeast Asia is absorbed in the region be-

tween the Sagaing and Red River faults (94ºE-100ºE). It is the clockwise vorticity (relative to 

South China) associated with the deformation in Yunnan, East Tibet and Western Sichuan 

that provides the relative north-directed motion of 38±12 mm/yr at the Himalaya. Not all of 

the deformation is accommodated in right-lateral shear between India and South China and 

between East Tibet and South China; velocity gradients exist that are parallel to the trend of 

the shear zone. Relative to a point within Western Sichuan ( 32ºN, 100ºE), the velocity field 

shows that the Yunnan crust is moving S-SE at rates of 8-10 mm/yr. Relative to South China, 

there is no eastward expulsion of crustal material beyond the eastern margin of the Tibetan 

plateau. 

 

Key words: Eastern Himalayan Syntaxis; focal mechanisms; oblique thrust; Sagaing fault; 

strike-slip mechanisms. 

 

¶ The b value before the 6
th

 August, 1988 India- Myanmar border region earthquake - 

A case study. O.P. Sahu and M.M. Saikia. Tectonophysics, 234(1994), 349-354.  

 

Abstract: 

Smith (1981, 1986) and Wyss et al. (1990) have observed that intermediate- term qui-

escence is often associated with an increasing b value. This study pertains to the temporal 

behaviour of the b value before the earthquake of 6
th
 August, 1988, which occurred in the 
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India- Myanmar border region. The b value in the preparation zone of the earthquake (21º- 

25.5º N, 93º- 96º E), as identified by Gupta and Singh (1986, 1989), is found to have in-

creased gradually from 1976 to a maximum value of 1.33 during July, 1987, followed  by a 

short- term drop before the occurrence of the earthquake. This quiescence period observed by 

Gupta and Singh (1986, 1989) for this earthquake is better reflected by the intermediate- term 

increase in the b-value. A drop in the mean magnitude since 1978 is supported by a CUSUM 

plot. 

 

Key words: Quiescence; b value; CUSUM plot. 

 

¶ The nature of noise wavefield and its applications for site effects studies: A litera-

ture review. Sylvette Bonnefoy-Claudet, Fabrice Cotton and Pierre-Yves Bard. 

Earth-Science Reviews xx (2006) xxxïxxx. 

 

Abstract: 

The aim of this paper is to discuss the existing scientific literature in order to gather 

all the available information dealing with the origin and the nature of the ambient seismic 

noise wavefield. This issue is essential as the use of seismic noise is more and more popular 

for seismic hazard purposes with a growing number of processing techniques based on the 

assumption that the noise wavefield is predominantly consisting of fundamental mode Ray-

leigh waves. This survey reveals an overall agreement about the origin of seismic noise and 

its frequency dependence. At frequencies higher than 1 Hz, seismic noise systematically ex-

hibits daily and weekly variations linked to human activities, whereas at lower frequencies 

(between 0.005 and 0.3 Hz) the variation of seismic noise is correlated to natural activities 

(oceanic, meteorologicalé). Such a surface origin clearly supports the interpretation of 

seismic noise wavefield consisting primarily of surface waves. However, the further, very 

common (though hidden) assumption according which almost all the noise energy would be 

carried by fundamental mode Rayleigh waves is not supported by the few available data: no 

ñaverageò number can though be given concerning the actual proportion between surface and 

body waves, Love and Rayleigh waves (horizontal components), fundamental and higher 

modes (vertical components), since the few available investigations report a significant vari-

ability, which might be related with site conditions and noise source properties. 

 

Keywords: Seismic noise wavefield; microseisms; microtremors; surface waves; seismic 

hazard. 

 

¶ The seismic b-value and its correlation  with  Bouguer gravity  anomaly over the 

Shillong Plateau area: Tectonic implications. P.K. Khan and Partha Pratim 

Chakraborty D:\Project-0273\Project_Bibliography\GPP-0273\ScienceDirect.com - 

Journal of Asian Earth Sciences - The seismic b-value and its correlation with Bouguer 

gravity anomaly over the Shillong Plateau area  Tectonic implications.htm - aff2. Journal 

of Asian Earth Sciences, Volume 29, Issue 1, 15 January 2007, Pages 136ï147.  

 

Abstract: 

Clues to the understanding of intra- and inter-plate variations in strength or stress 

state of the crust can be achieved through different lines of evidence and their mutual rela-

tionships. Among these parameters Bouguer gravity anomalies and seismic b-values have 

been widely accepted over several decades for evaluating the crustal character and stress re-

file:///D:/Project-0273/Project_Bibliography/GPP-0273/ScienceDirect.com%20-%20Journal%20of%20Asian%20Earth%20Sciences%20-%20The%20seismic%20b-value%20and%20its%20correlation%20with%20Bouguer%20gravity%20anomaly%20over%20the%20Shillong%20Plateau%20area%20%20Tectonic%20implications.htm
file:///D:/Project-0273/Project_Bibliography/GPP-0273/ScienceDirect.com%20-%20Journal%20of%20Asian%20Earth%20Sciences%20-%20The%20seismic%20b-value%20and%20its%20correlation%20with%20Bouguer%20gravity%20anomaly%20over%20the%20Shillong%20Plateau%20area%20%20Tectonic%20implications.htm
file:///D:/Project-0273/Project_Bibliography/GPP-0273/ScienceDirect.com%20-%20Journal%20of%20Asian%20Earth%20Sciences%20-%20The%20seismic%20b-value%20and%20its%20correlation%20with%20Bouguer%20gravity%20anomaly%20over%20the%20Shillong%20Plateau%20area%20%20Tectonic%20implications.htm
file:///D:/Project-0273/Project_Bibliography/GPP-0273/ScienceDirect.com%20-%20Journal%20of%20Asian%20Earth%20Sciences%20-%20The%20seismic%20b-value%20and%20its%20correlation%20with%20Bouguer%20gravity%20anomaly%20over%20the%20Shillong%20Plateau%20area%20%20Tectonic%20implications.htm
http://www.sciencedirect.com/science/journal/13679120
http://www.sciencedirect.com/science/journal/13679120
http://www.sciencedirect.com/science/journal/13679120/29/1
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gime. The present study attempts a multivariate analysis for the Shillong Plateau using the 

Bouguer gravity anomaly and the earthquake database, and establishes a causal relationship 

between these parameters. Four seismic zones (Zones IïIV), with widely varying b-values, 

are delineated and an excellent correlation between the seismic b-value and the Bouguer 

gravity anomaly has been established for the plateau. Low b-values characterize the south-

western part (Zone IV)  and a zone (Zone III)  of intermediate b-values separates the eastern 

and western parts of the plateau (Zones I and II)  which have high b-values. Positive Bouguer 

anomaly values as high as +40 mgal, a steep gradient in the Bouguer anomaly map and 

low b-values in the southwestern part of the plateau are interpreted as indicating a thinner 

crustal root, uplifted Moho and higher concentration of stress. In comparison, the negative 

Bouguer anomaly values, flat regional gradient in the Bouguer anomaly map and intermedi-

ate to high b-values in the northern part of the plateau are consistent with a comparatively 

thicker crustal root and lower concentration of stress, with intermittent dissipation of energy 

through earthquake shocks. Further, depth wise variation in the b-value for different seismic 

zones, delineated under this study, allowed an appreciation of intra-plateau variation in crus-

tal thickness from 30 km in its southern part to 38 km in the northern part. The high b-values 

associated with the depth, coinciding with lower crust, indicate that the Shillong Plateau is 

supported by a strong lithosphere. 

 

Keywords: Bouguer anomaly, b value, Shillong plateau, stress state, strong lithosphere. 

 

 

¶ The source of the Great Assam EarthquakeðAn interplate wedge motion. Ari Ben-

Menahem, Ezra Aboodi and Rivka Schild. Physics of the Earth and Planetary Interi-

ors, 9 (1974), 265ð289.  

 

Abstract: 

The source of the Assam earthquake of Aug. 15, 1950 is revealed from amplitude ob-

servations of surface and body waves at Pasadena, Tokyo and Bergen. Seichesô amplitudes in 

Norway, initial P motions throughout the world, aftershocks and landslides distribution, PP/P 

ratio at Tokyo, R/L ratio and directivity at Pasadena, are also used. The ensuing fault geome-

try and kinematics is consistent with the phenomenology of the event and the known geology 

of the source area. It is found that a progressive strike-slip rupture with velocity 3 km/sec 

took place on a fault of length 250 km and width 80 km striking 330ð337°east of north and 

dipping 55ð60°to ENE. The use of exact surfacewave theory and asymptotic body-wave 

theory which takes into account finiteness and absorption, rendered an average shear disloca-

tion of 35 m. A three-dimensional theory for the excitation of seiches in lakes by the horizon-

tal acceleration of surface waves was developed. It is confirmed that Love waves near Ber-

gen generated seiches with peak amplitude up to 70 cm depending strongly on the width of 

the channel. It is believed that the earthquake was caused by a motion of the Asian plate rela-

tive to the eastern flank of the Indian plate where the NE Assam block is imparted a tendency 

of rotation with fracture lines being developed along its periphery. Comparison with other 

well-studied earthquakes shows that although the magnitude of the Assam event superseded 

that of all earthquakes since 1950, its potency Uod5 (700,000 m X km
2
) was inferior to that 

of Alaska 1964 (1,560,000 m X km
2
) and Chile 1960 (1,020,000 it X km

2
). 

 

Key words: Fault geometry and kinematics; strike-slip rupture; three-dimensional theory; 

Love wave. 

http://www.mendeley.com/tags/bouguer+anomaly/
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¶ Timing and return period of major palaeoseismic events in the Shillong Plateau, 

India. B.S. Sukhija, M.N. Rao, D.V. Reddy, P. Nagabhushanam, Syed Hussain, R.K. 

Chadha and H.K. Gupta. Tectonophysics , Volume 308 (1) Elsevier ï Jul 10, 1999.  

 

Abstract: 

The close temporal occurrence of four great earthquakes in the past century, including 

the great Assam earthquake of 1897 in the Shillong Plateau, necessitated examination of the 

palaeoseismicity of the region. The results from such investigation would definitely aid in 

addressing the problem of the earthquake hazard evaluation more realistically. Our recent 

palaeoseismological study in the Shillong Plateau has led us to identify and provide geologi-

cal evidence for large/major earthquakes and estimate the probable recurrence period of such 

violent earthquakes in parts of the Shillong Plateau and the adjoining Brahmaputra valley. 

Trenching along the Krishnai River, a tributary of the River Brahmaputra, has unravelled 

very conspicuous and significant earthquake-induced signatures in the alluvial deposits of the 

valley. The geological evidence includes: (1) palaeoliquefaction features, like sand dykes and 

sand blows; (2) deformational features, like tilted beds; (3) fractures and syndepositional de-

formational features, like flame structures caused by coeval seismic events. Chronological 

constraints of the past large/major earthquakes are provided from upper and lower radiocar-

bon age bounds in the case of the palaeoliquefaction features, and the coeval timing of the 

palaeoseismic events is obtained from the radiocarbon dating of the organic material associ-

ated with the deformed horizon as well as buried tree trunks observed wide distances apart. 

Our palaeoseismic measurements, which are the first from the area, indicate that the Shillong 

Plateau has been struck by large/major earthquakes around 500±150, 1100±150 and 

>1500±150 yr BP, in addition to the well-known great seismic event of 1897, thereby the 14 

C dates indicate a recurrence period of the order of 500 yr for large earthquakes in the 

Shillong Plateau. 

 

Keywords: Palaeoseismicity; palaeoliquefaction; deformational features; fractures; 

syndepositional deformation. 

 

¶ 3-D seismic structure of the northeast India region and its implications for local and 

J.R. Kayal. Journal of Asian Earth Sciences (2008), 33, 25ï41.  

 

Abstract: 

In this study we attempted to estimate 3-D P-wave velocity structure of northeast In-

dia region using the first arrival data of local earthquakes that were recorded by about 77 

temporary/permanent local seismic stations. The data set, the published bulletins, include 

3494 P-wave travel times and 3064 SïP travel times from 980 local earthquakes that were 

located with a minimum of six observations. The located earthquakes having a travel-time 

root mean square (RMS) residual 60.49 s and azimuthal gap 6180_ are selected to compute a 

1-D velocity model for the region, which is used as initial model for the subsequent 3-D in-

versions. Our results demonstrate that the computed 3-D velocity model has significantly im-

proved hypocenter locations of the selected 980 earthquakes by reducing the RMS error 

(60.06) by about 88% with respect to that by the 1-D velocity model. The reconstructed P-

wave velocity (Vp) structure, with relocated events, reveal strong heterogeneity in lateral as 

well as in vertical direction corresponding to the local and regional geology/tectonics of the 

region. High Vp is mapped beneath the Shillong PlateauïMikir hills and in the vicinity of 

../../../../../browse/journals/tectonophysics
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Indo-Burma ranges at shallower crust (<10 km) suggesting dense crystalline rocks under 

compressional stress. A prominent NWïSE trending low Vp structure is imaged between the 

Shillong Plateau and Mikir hills at 20 km depth, which corresponds to the Kopili fault. The 

Kopili fault system extends down to 30 km depth as evidenced by the low Vp. A high Vp is 

imaged below the Mikir hills at 40 km depth, which is possibly the stress concentrator for 

high seismic activity along the Kopili fault, particularly at the fault end. The Bengal basin, 

south of the Shillong Plateau, is identified as a low Vp zone extending down to a depth of 

about 20 km, that indicates the thick alluvium sediments. 

 

Keywords: 3-D seismic structure; RMS residual; azimuthal gap.  

 

¶ Is shillong region, Northeast India, undergoing a dilatancy stage precursory to a 

large earthquake? Harsh K. Gupta and V.P. Singh. Tectonophysics, Volume 85, Is-

sues 1ï2, 10 May 1982, Pages 31ï33.  

 

Abstract: 

Gupta H.K. and Singh V.P., 1982. Is Shillong region, northeast India, undergoing a 

dilatancy stage precursory to a large earthquake? In: A.L. Hales and Z. Suzuki (Editors), 

Earthquake Prediction.Tectonophysics, 85: 31ï33. 

 

 

¶ Mapping the crustal thickness in ShillongïMikir Hills Plateau and its adjoining r e-

gion of northeastern India using Moho reflected waves. Dipok K. Bora and Saurabh 

Baruah. Journal of Asian Earth Sciences, 48 (2012) 83ï92.  

 

Abstract: 

In this study we have tried to detect and collect later phases associated with Moho 

discontinuity and used them to study the lateral variations of the crustal thickness in 

ShillongïMikir Hills Plateau and its adjoining region of northeastern India. We use the inver-

sion algorithm by Nakajima et al. (Nakajima, J., Matsuzawa, T., Hasegawa, A. 2002. Moho 

depth variation in the central part of northeastern Japan estimated from reflected and con-

verted waves. Physics of the Earth and Planetary Interiors, 130, 31ï47), having epicentral 

distance ranging from 60 km to 150 km. Taking the advantage of high quality broadband data 

now available in northeast India, we have detected 1607 Moho reflected phases (PmP and 

SmS) from 300 numbers of shallow earthquake events (depth 6 25 km) in ShillongïMikir 

Hills Plateau and its adjoining region. Notably for PmP phase, this could be identified within 

0.5ï2.3 s after the first P-arrival. In case of SmS phase, the arrival times are observed within 

1.0ï4.2 s after the first S-arrival. We estimated the crustal thickness in the study area using 

travel time difference between the later phases (PmP and SmS) and the first P and S arrivals. 

The results shows that the Moho is thinner beneath the Shillong Plateau about 35ï38 km and 

is the deepest beneath the Brahmaputra valley to the north about 39ï41 km, deeper by 4ï5 

km compared to the Shillong Plateau with simultaneous observation of thinnest crust (_33 

km) in the western part of the Shillong Plateau in the Garo Hills region. 

 

Keywords: Moho discontinuity; ShillongïMikir  Hills Plateau; inversion algorithm. 
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¶ Evolution of the Himalayan Paleogene foreland basin, influence of its litho-packet 

on the formation of thrust-related domes and windows in the Eastern Himalayas ï 

A review. S.K. Acharyya. Journal of Asian Earth Sciences, 31 (2007) 1ï17.  

 

Abstract: 

EoceneïOligocene foreland basin was formed in response to the IndiaïAsia collision 

and ensuing Himalayan orogenesis. The initial collision during late Paleocene to early Eo-

cene was broadly contemporaneous laterally. The Paleogene sediments although discontinu-

ously exposed are remarkably similar in their character and organization. In the Eastern Him-

alayas it is virtually concealed tectonically, but is exposed close to and beneath the Main 

Boundary Thrust (MBT) as narrow but laterally extensive thrust slivers of fossiliferous Eo-

cene sediments. Lateral continuity and similar marine fauna in them establish the presence of 

thicker Eocene sediments beneath MBT further north. Several domes and windows in the 

Eastern Himalayan frontal belt have evolved with similar geometry. The largest Siang Win-

dow exposes duplex antiform of Paleogene sediments and volcanics at the core, which have 

arched up the MBT roof-thrust. The latter underlies passively domed-up Late Plaeozoic and 

Proterozoic Himalayan thrust packets. The cores of other windows mainly expose low-grade 

Proterozoic rocks, with or without the Late Paleozoic rocks. A similar sequence of pre-

Tertiary thrust packet is exposed to the south in the frontal belt, which override the Neogene 

sediments across MBT. A buried basement indenture of the Indian continent continues be-

neath the Siang Window located at the Eastern Himalayan Syntaxis. The cores of other win-

dows are possibly arched-up by the duplexes of pre-Tertiary and Tertiary sediments during 

the process of southward movement of the crystalline and foreland sheets. 

 

Keywords: IndiaïAsia collision; Laterally contemporaneous collision; Paleogene foreland 

basin; Paleogene stratigraphy; Thrust tectonics. 

 

 

¶ Ground motion parameters in Shillong and Mikir Plateau supplemented by map-

ping of amplification factors in Guwahati City, Northeastern India. Saurabh 

Baruah, Santanu Baruah, Aditya Kalita and J. R. Kayal. Journal of Asian Earth 

Sciences, Volume 42, Issue 6, 11 November 2011, Pages 1424ï1436.  

 

Abstract: 

Ground motion parameters for ShillongïMikir Plateau of Northeastern India are ex-

amined. Empirical relations are obtained for ground motions as a function of earthquake 

magnitude, fault type, source depth, velocity characterization of medium and distance. Corre-

lation between ground motion parameters and characteristics of seismogenic zones are estab-

lished. Simultaneously, new empirical relations are derived for attenuation of ground motion 

amplitudes. Correlation coefficients of the attenuation relations depend on the site classifica-

tions that are identified based on average shear wave velocity and site response factors. The 

attenuation relation estimated for logarithmic width of Mikir Plateau found to be a little bit 

higher than that of Shillong Plateau both for soft and hard ground which accounts for geo-

metrical spreading and anelastic attenuation. Simultaneously, validation are made studying 

the seismic microzonation process related to geomorphological, geological subsurface fea-

tures for thickly populated Guwahati city of India under threat from scenario earthquake. 

 

Keywords: Ground acceleration; Predominant period; Shaking duration; Response spectra. 
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¶ Geology and tectonic history of the Lohit Valley, Eastern Arunachal Pradesh, India. 

N.S. Gururajan and B.K. Choudhuri. Journal of Asian Earth Sciences 21 (2003) 

731ï741.  

 

Abstract: 

The Lohit River section of eastern Arunachal Pradesh comprises four tectonic units. 

From SW to NE these are: the Lesser Himalayan rocks, the Mishmi Crystallines, the Tidding 

Suture Zone and the Lohit Plutonic Complex. The Mishmi Thrust underlies the basal Lesser 

Himalayan unit, while the Mishmi Crystallines are thrust over the Lesser Himalayan unit 

along the Main Central Thrust. The grade of metamorphism in the Mishmi Crystallines in-

creases up the structural section from chlorite to stauroliteïkyanite zones, exhibiting inverted 

metamorphism. The relationship between deformation and metamorphism shows that the 

metamorphic peak was syn- to post-tectonic in relation to the main ductile shearing event. 

Continued deformation, after the metamorphic peak, was accommodated along millimetre 

scale shear zones, developed throughout the sequence, parallel to the regional schistosity. 

Movement along these shear zones has resulted in inversion of the metamorphic zones. The 

rocks of the Tidding Suture represent an ophiolitic me´lange, thrust over the Mishmi 

Crystallines, which in turn are overthrust by the Lohit Plutonic Complex along the Lohit 

Thrust. The Lohit Plutonic Complex is subdivided into western and eastern belts separated by 

the Walong Thrust. The western belt consists of deformed quartz-diorite, diorite, gabbro and 

trondhjemite, intruded by basic and acid dykes. The eastern belt comprises garnetïsillimanite 

gneiss, intercalated with crystalline marble bands, followed by a complex zone of 

leucogranites, aplites and pegmatites, which intrude the early foliated quartz-diorite, soda-

rich granite and microdiorite. The rocks of the eastern belt are the northward continuation of 

the Mogok Gneissic Belt of central Burma. The occurrence of intrusive rocks in the eastern 

belt suggests that the magmatism related to subduction extended to the east, far from the 

subduction zone. The peraluminous leucogranites, aplites and pegmatites are the products of 

crustal melting, induced by crustal thickening related to the intracontinental Walong Thrust. 

Subsequent to metamorphism and shearing, the whole sequence was folded into an antiform, 

forming the Eastern Syntaxis, and this deformation steeply tilted the earlier low angle thrusts 

and foliations. Later compression partitioned into right lateral strike-slip motion, producing a 

superimposed sub-horizontal lineation observed mostly in the Lohit Plutonic Complex. 
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