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The paper gives an insight into the tectonic evolutionary history of the Northeast India Himalaya since India-Asia collision.

The assessment of the paper takes the aggregated data of the Himalayan lateral correlation for crustal-shortening variation

and unroofing history.  The calculation of shortening magnitude and unroofing height, extrapolated from the balanced cross-

sections are introduced in this paper to apprehend evolutionary history. The result uncovers a maximum shortening of

83.28 % with concentrated unroofing in the eastern Arunachal Himalaya of Northeast India. Further, the complete erosion

of Siwalik strata is also noticeable with missing Tethyan rocks (Lhasa-Block) on the eastern flank of Eastern Syntaxis.

These occurrences could be the result of excessive crustal compression, structural complexity and geological set-up in the

region. Additionally, the study area occurs within the triple-plate junction of the Indian, the Asian and the Myanmar Plates.

Meanwhile, there is an assumption that a focused erosion in some specific regions provides the best evidence for the lateral

variation of crustal shortening and unroofing in the Himalayan orogen. Our findings suggested that the world’s highest peak

would have been somewhere in the Arunachal mountain range (which is now unroofed to a maximum level) rather than the

Mt. Everest.
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Introduction

The Cenozoic collision of the Indian and Asian plates

occurs along the Indus-Tsangpo suture (ITS) zone,

also called Indus-Yarlung suture (IYS) zone. This

event of continental-continental collision commenced

at ca. 65-60 Ma which erected the Himalayan orogen

(Yin and Harrison, 2000). Thereafter, the deformation

of Himalayan rock units initiate at the northern margin

of Greater India and continue progressively southward

into the Himalayan foreland basin (Robinson and

Martin, 2014). This collisional process has forced the

horizontal Himalayan rock masses to squeeze, exhume

and override one another. Thus, accommodating a

large volume of rocks prompting the erosion of uplifted

rocks. The Himalayan orogeny along the strike

conveyed a unique characteristic in terms of

deformation, magnitude, and crustal shortening. For

example, the present topographic relief that we see

today is an expression of the deformation that had

been operating in the geological past since formation

of the Himalaya. Our knowledge of understanding

comes from the foundation study of earlier works

based on the construction of structurally balanced

cross-sections (Searle, 1986; Schelling and Arita, 1991;

Murphy and Yin, 2003; Vannay et al., 2004; Thiede

et al., 2004; Yin et al., 2010; Webb et al., 2011, 2013;

Robinson and Martin, 2014; Ningthoujam et al., 2015;

DeCelles et al., 2016a). The list of references from

which cross-section data are extracted is given in table

1-4. The restorable cross-section gives inferences on

crustal deformation and tectonic evolutionary history

of the Himalayan fold-thrust-belt (FTB). The paper

will discuss the interrelationship between crustal

shortening, topographic unroofing and their implication

in the context of Himalayan lateral variation.
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Simplified geological and tectonic map (modified

after Yin, 2006; Hu et al., 2016) of the Himalayan

section is shown in Fig. 1. The section is separated

into three regional zones namely NW Himalaya or

western Himalaya, central Himalaya and eastern

Himalaya. The Eastern Himalaya is bounded between

latitude 86°E and 97°E, which comprises of Sikkim

Himalaya, Bhutan Himalaya, and Arunachal

Himalaya. Arunachal Himalaya is further sub-divided

into the eastern and western domain. They are

separated by the Siang window located in the southern

portion of eastern Himalayan syntaxis. The special

focus in this study is drawn on the eastern Arunachal

Himalaya lying to the eastern flank of eastern syntaxis

(Namcha Barwa region). The eastern domain is

constitutes of Dibang and Lohit valley and Changlang

districts of Arunachal Pradesh drained by the major

Rivers like Dibang, Lohit, and Noa-Dihing

respectively. These rivers are captured by the large

Brahmaputra river on its downstream. The DEM,

used in Fig. 1, was obtained from USGS data source

Global Multi-resolution Terrain Elevation Data 2010

(GMTED2010). Major litho-tectonic domains of the

Himalaya-Tibet Orogen from North to South include

Tethyan-Himalaya (TH), Greater Himalayan

Crystalline Complex (GHCC), Lesser Himalaya (LH)

and the Sub-Himalayan (SH) sequences (Yin, 2006).

Each of these domains is bounded by several thrust

fault system from north to south (Haproff et al.,

2019). The GHCC occupies the core of the Himalayan

domain and its tectonic origin can be traced back as

derivatives of the Indian Crystalline basement (Heim

and Gansser, 1939; Gansser A, 1964; LeFort, 1975),

or part of  Tibetan crust (Beaumont et al., 2001, 2004,

2006). TH rocks possess a major portion of the

geographic locale as revealed in the map. Several

Himalayan rock units like GHCC and TH seems to

be lacking in the easternmost Arunachal Himalaya.

This is interpreted to be a consequence of excessive

crustal shortening magnitude and continental plate

under thrusting in the Eastern Flanking belt or northern

Indo-Burman Ranges (Eastern Arunachal Himalaya;

Haproff et al., 2019). In the case of western

Himalaya, TH directly overlies the LH separated by

Main Central Thrust (MCT) while GHCC is missing.

This is the consequence of the merging of MCT and

South Tibet detachment (STD) (Webb et al., 2007).

The Himalayan foreland sediments occupy the

southern margin of the orogen. They are well exposed

from the Western Himalayan Syntaxis (WHS),

through the foothills of NW Himalaya and Central

Himalaya but gets narrowed or are tectonically

Fig. 1: Simplified Geology and Tectonic map of the Himalayan section (after Hu et al., 2016, A Yin, 2006) showing the location

of our area of interest (cross-profile) marked in rectangular boxes (A, B and C). The base map is a Digital Elevation

Model (DEM) obtained from USGS database (GMTED 2010) for regional scale study. The eastern Arunachal Himalaya

(study area), sub-part of eastern Himalaya is shown in shaded ellipse (pinkish color). The Himalayan division namely

NW, Central and Eastern Himalaya are marked and separated by open bracket boxes. In map view the eastward

thinning of the Siwalik strata, LH and the omission of TH are clearly visible. TH occupy the major portions between the

two syntaxes of the Himalayan region
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concealed in Bhutan and Arunachal Himalaya except

the Paleogene sediments is well exposed in the Eastern

Himalayan syntaxis (Acharyya, 2007). The reduction

of the foreland basin is related to the thrusting of the

LH over the Siwalik rocks along the MBT. The LH

also shows a remarkable thinning in the study region

which could be related to the crustal compression

within the fold-thrust belt around the eastern syntaxis.

It is also visible on the map that tectonic units like

STD, GCT, and IYS merge on reaching the eastern

syntaxis. Likewise, the coming together of MCT and

STD can be seen on the extreme flank of NW India

Himalaya (Webb et al., 2007).

Methodology

The area under investigation incorporates the

Himalayan range divided into four zones laterally for

our own interest namely Northwest, Central, Eastern,

and Eastern Arunachal Himalayas. The Eastern

Arunachal region is a sub-unit of eastern Himalaya,

sometimes designated as eastern-most Himalaya

(Ningthoujam et al., 2015). Earlier workers have done

rigorous studies on crustal deformation on the

northwest, central and eastern domain of the

Himalayas but the eastern Arunachal segment seems

to be poorly constrained with respect to crustal-scale

deformation and unroofing history. In the current study,

the authors will concentrate on the NW-SE trending

eastern Arunachal region of the eastern Himalaya.

Taking advantage of the earlier published works on

crustal shortening data, the authors attempt to

correlate the evolutionary history and kinematics of

the Himalayan orogen with special reference to the

easternmost domain. Data of estimated restored

cross-sections were obtained, say for northwest India

Himalaya (Searle, 1986; Webb et al., 2013), for central

Himalaya (Schelling and Arita, 1991; DeCelles et al.,

2001; Khanal and Robinson, 2013; Robinson and

Martin, 2014) and the eastern Himalaya (McQuarrie

et al., 2008; Mitra et al., 2010; Yin et al., 2010; Long

et al., 2011; Ningthoujam et al., 2015; Bhattacharyya

et al., 2015; DeCelles et al., 2016a). The estimated

Fig. 2: Diagram showing Himalaya arc normal cross-sections as indicated in figure 1 as rectangular boxes with the aim to

correlate and make comparative study of lateral variation in crustal deformation along the orogen. (A) NW Himalaya,

modified after Webb et al., 2011, (B) Central Himalaya, after Robinson and Martin, 2014 and (C) Easternmost Arunachal

Himalaya, after Ningthoujam et al., 2015. Here the three sections are conveyed into a common uniform scale and color

for simplicity. The section (A) is greater in length simply because it covers greater area/length across the Himalayas.

The horizontal red solid lines represent the present erosion profile to witness the unroofed material above it. The

structures and litho-units are projected above this erosion profile to estimate the unroofing height for further study.

From the cross-section, the Tethyan Himalaya (green color) is absent in the eastern Arunachal Himalaya though

prominent in the northwest Himalaya. The LH forms a major duplexes as the secondary structures.

STDS = South Tibetan Detachment system; MCT = Main Central thrust; RMT= Ramgarh Munsiari thrust; TT = Trishuli

thrust sheet; MBT = Main Boundary thrust; MFT = Main Frontal thrust; LHD  = Lesser Himalayan Duplex; WT = Walong

Thrust
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data of shortening percentage calculated from restored

sections are clubbed in Table 1. The sections shown

in Fig. 2 are focused on the Himalayan domains

bounded between STD and MBT/MFT as they

represent the major bounding structures on the

Himalayan stratigraphy. The available deformed

cross-sections are projected vertically above the

current erosion profile assiduously to recognize the

unroofing height. The calculated unroofing estimation

is given in the table format (Tables 2-4) shown by the

graphical representation (Fig. 4). The unroofing peaks

of the Himalayan strata are estimated from the

elevated structural topography representing each rock

unit.

Balanced Cross-Section

Reconstruction of the deformed section helps to infer

the development and evolution history of the

Himalayas and further give insights on the Himalayan

lateral kinematic variation. The restoration of sections

gives a clue to the deformation mechanism by

measuring the difference between the original length

and the deformed length. For our comparative

investigation of separate Himalayan zones, the best

fitted cross-sections incorporating the major

stratigraphic domains and structures are chosen one

each from the NW (Webb et al., 2011), Central

(Robinson and Martin, 2014) and Eastern-most

(Ningthoujam et al., 2015) Himalayas. Remodeled

balanced cross-sections are presented in Fig. 2 to

extrapolate the lateral variation in stratigraphy and

structure of the Himalayan range. The tracing of the

sections is carried out by graphical software like Adobe

Illustrator. The three sections are adjusted to a

common scale with uniform color coding for the same

stratigraphic units. It is evident (Fig. 2) that the LH

unit forms a major duplex. Apart from the three

sections shown in Fig. 2, the rest of the data to

evaluate unroofing height are retrieved from several

published cross-sections (Tables 2-4) covering the

orogen from western to eastern Himalaya to estimate

the unroofing profile (Fig. 4). Estimation of unroofing

height is done by measuring the elevation difference

between the projected litho-units or roof structure

above the erosion level from the zero baseline i.e.,

sea level. The litho-units and major structures (like

MBT, MCT, STD, ITS) from the cross-sections were

projected vertically above the current erosion profile

(horizontal solid red line in Fig. 2) maintaining the

geometry of the sections. Comparative study of these

sections suggests the eastern most Himalaya

experienced intense deformation history omitting

Table 1: Along-strike comparison of crustal shortening magnitude from NW Himalaya through central, western and

easternmost Himalaya

S. No. References Location Arc normal distance (Km) Shortening Structural

percentage (%) boundaries

Restored Deformed Total

length length shortening

1 Coward and Butler, 1985 Pakistan Himalaya 730 260 470 64.38 MFT-MMT

2 Searle, 1986 NW Himalaya 224 98 126 56.25 ISZ-MMT

3 Webb, 2013 Himachal Himalaya   518 72 MFT-STD

4 Robinson and Martin, 2014 W-Central Nepal 461.5 102.5 359 78 MFT-MCT

5 Khanal and Robinson, 2013 E-Central Nepal 531 131 400 75 MFT-MCT

6 Schelling and Arita, 1991 Eastern Nepal  185-245 65 MFT-STD

7 Mitra et al., 2010 Sikkim Himalaya   502 82 MBT-STD

8 Bhattacharya et al l., 2015 Sikkim Himalaya 450   81 MFT-STD

9  McQuarrie et al., 2008 Bhutan   359 74 MFT-STD

10 Long et al., 2012 Bhutan   405 75 MFT-STD

11 DeCelles et al., 2016 W Arunachal 598 177 421 70.4 MFT-STD

12 Yin et al., 2010 W Himalaya   775 76 MBT-STD

13 Ningthoujam et al., 2015 E Arunachal 287 48 239 83.28 MBT-WT
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Fig. 3: Graphical representation of the crustal shortening percentage from NW Himalaya to Easternmost Himalaya as estimated

in Table 1. Serials numbers on Table 1 are represented as X-axis on figure 3 (not to be mistaken for distance in km).

Highest degree of shortening percentage is observed in the easternmost Himalaya measuring 83.28 % and least in the

NW Himalaya with value of 56.25 %.

Table 2: Along-strike comparative study of variation in structural elevation (ITS) from the present erosion profile across the

Himalayas

S. No. References Location Elevation (Km) Zone

 Current topography ITS

1 Webb et al., 2007 NW India Himalaya 4 10 NW Himalaya

2 Webb et al., 2011 Himachal Himalaya 2 26.25

3 Robinson et al., 2014 Central Nepal 1.2 16.87 Central Himalaya

4 Robinson et al., 2012 Central Himalaya 0.62 21.8

5 Mitra et al., 2010 Sikkim Himalaya 2.5 10

6 Long et al., 2012 Bhutan Himalaya 0.6 22.5 NE Himalaya

7 McQuarrie et al., 2008 Bhutan Himalaya 1.25 15

8 Yin et al., 2010 E Himalaya 3.12 44.37

9 Ningthoujam et al., 2015 E Arunachal 1.25 16.87

Tethyan rocks and placing Tidding formation directly

above the GHCC implying high erosion rate in this

domain. This could be due to its complex geological

setup being at the juxtaposition of three plates namely,

Indian, Eurasian and Myanmar (Ningthoujam et al.,

2015). The inferences from the study of balanced

cross-section reveals a 16.2 km thick sediments has

been eroded lying above the Hunli window implying

excessive exhumation and fast unroofing history

(Ningthoujam et al., 2015). It occurs as a tectonic

window below the greenschist metamorphics near the

Hunli village with its roof eroded due to its duplexing

nature (Robinson et al., 2003). The presence of

stratigraphic break (i.e., absence of the Siwalik and

the Tethyan rocks) in the eastern  Arunachal Himalaya

suggests that the erosional process has been actively

operating in that region. Comparatively, the western

Arunachal and the NW Himalaya displays a good

stratigraphic profile. From the cross-sections, it is

perceived that LH forms a major duplex formed by

ramping over the thrust plane as a secondary structure

caused by the crustal-shortening perpendicular to the

Himalayan orogen. While MCT acts as a major duplex

roof throughout the Himalaya.
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Table 3: Along-strike comparative study of variation in structural elevation (STD) from the present erosion profile across the

Himalayas

S. No. References Location Elevation (Km) Zone

 Current topography STD

1  Thiede et al., 2004 Sutlej valley 1.37 18.87 NW Himalaya

2 Webb et al., 2007 NW Indian Himalaya 4 6

3 Webb et al., 2011 Himachal Himalaya 2 16.25

4 Robinson et al., 2003 Nepal Himalaya 4.68 12.5 Central Himalaya

5 Murphy and Yin, 2003 SW Tibet 4.37 9.7

6 Long et al., 2012 Bhutan Himalaya 0.6 18.75 NE Himalaya

7 McQuarrie et al., 2008 Bhutan Himalaya 1.25 12.5

8 Yin et al., 2010 E Himalaya 3.75 22.5

9 DeCelles et al., 2016 W Arunachal 3.125 20.62

10 Ningthoujam et al., 2015 E Arunachal 1.25 9.9

Table 4: Along-strike comparative study of variation in structural elevation (MCT) from the present erosion profile across

the Himalayas

S. No. References Location Elevation (Km) Zone

 Current topography MCT

1 Thiede et al., 2004 Sutlej valley 1.37 17.20 NW Himalaya

3 Vannay et al., 2004 NW Himalaya 0.63 15.00

4 Webb et al., 2011 Himachal Himalaya 2 6.90

5 Robinson et al., 2003 Nepal 4.68 10.00 Central Himalaya

6  Murphy and Yin, 2003 SW Tibet 4.37 13.12

7  Khanal and Robinson, 2013 Central Nepal 2 10.62

8 Schelling and Arita, 1991 E Nepal 0.62 13.43

9  Schelling, 1992 E Nepal 0.625 9.95

10  Mitra et al., 2010 Sikkim Himalaya 2.5 10.00

12  McQuarrie et al., 2014 W Bhutan 3.43 9.90 NE Himalaya

13 Long et al., 2010 Trashigang 2.1 5.20

Kuru Chu 1.95 8.80

Bhumtang Chu 1.8 3.95

Bhumtang Chu 1 2.80

Bhutan Himalaya 0.6 11.24

14  McQuarrie et al., 2008 Bhutan Himalaya 1.25 10.00

15 Yin et al., 2010 E Himalaya 1.3 13.75

16 DeCelles et al., 2016 W Arunachal 3.125 10.62

17 Ningthoujam et al., 2015 E Arunachal 1.25 6.90
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Discussion

Crustal Shortening Magnitude

Underthrusting of the Indian Plate beneath the

Eurasian plate has caused arc normal crustal

thickening and compression in the Himalayan region

(DeCelles et al., 2001; Murphy and Yin, 2003; Murphy

et al., 2009). The event of underthrusting occurred

during 22-21 Ma and 19-13 Ma (Murphy et al., 2009)

marked by the initiation of the MCT and Great Counter

Thrust (GCT) respectively (Yin, 2006). At the time

when the Indian plate and the Eurasian plate came

into full contact, the westward convergence grew

weaker during the Cenozoic (Patriat and Achache,

1984). While the eastern segment of the ITS zone

(NE Himalaya) accommodate faster rate of crustal

shortening than in the west (Acharyya, 2007). This

results in an increase of tectonic load in the east than

in the west of the Himalayas (Acharyya, 2007).  In

the Arunachal Himalayan thrust belt, the thrust

transport direction is progressively southward.

Whereas shortening rate and thrust propagation

decelerates through time by the formation of internal

duplexes with Zimithang thrust acting as a major out

of sequence thrust in western Arunachal Himalaya

(Long et al., 2012; DeCelles et al., 2016b). In the

Arunachal Himalaya the arc-normal convergence rate

of 16 mm/yr is distributed between the Lesser (6 mm/

yr), Higher and Tethyan Himalayas (10 mm/yr) (Jade

et al., 2007). This mechanism is insignificantly

different from that of the Central Himalaya (Nepal)

where convergence velocity is relatively low and strain

accumulation is perceived only in the Higher Himalaya

(Bilham et al., 1997). The Arunachal Himalaya’s

kinematic history records changes (ca 12-10 Ma) in

thrusting style from low to high-taper growth of

orogenic thrust belt implying lithological and climate

relation in controlling the orogenic wedge (DeCelles

et al., 2016b). Himalayan active crustal-deformation

is manifested by a shortening magnitude. For example

a minimum shortening percentage of 56.25% is

observed in the western Himalayan range of Ladakh

and Zanskar accommodating only 126 km of

Himalayan rocks (Searle, 1986). While the maximum

shortening of 83.28% comes from the eastern

Arunachal Himalaya accommodating 239 km of

Himalayan rocks due to its complexity in the geological

and tectonic setup (Ningthoujam et al., 2015). A large

fractions of the shortening are affected by thrust

duplexes in Himalayan FTB (Mitra et al., 2010).

Thrust duplex plays a prominent role in understanding

the evolutionary history of the Himalayan orogen e.g.,

it provides a passage for transferring slip and

transporting thrust sheets upward from decollement

to the FTB wedge. Thus understanding the along-

strike variation in the geometries of the Lesser

Himalayan Duplex helps in deciphering the variation

of the kinematics of the Lesser Himalaya along the

Himalayan arc. Crustal shortening percentage are

represented in a graphical format (Fig. 3).  Projection

of estimated shortening percentage derived from the

restored sections are depicted in Fig. 3 for Himalayan

rocks lying mostly between ITS and MFT/MBT and

laterally within two Himalayan syntaxes. The graph

in the figure is prepared in 2D X-Y axis showing

shortening percentage in the vertical axis against the

arc distance horizontally. Here the graph shows that

the highest peak of shortening is observed in the

eastern Arunachal Himalaya estimated at 83.28 %,

lowest at Pakistan (64.38 %) and NW Himalaya

(56.25-72 %) with an average value around the central

Himalaya (65-78 %). It is noted that there is a

westward decrease in the shortening percentage along

the strike of the Himalaya. This leads to the high

probability of preserving prominent stratigraphic units

in the western domains, which are not the case in the

eastern Arunachal Himalaya reporting no preservation

of Tethyan, and Siwalik units.

We infer that the observed lateral variation or

west-ward decrease in shortening percentage of the

Himalayan rocks as a result of variable arc-normal

crustal compression since India-Asia collision, have

a great role to play in the preservation potential of

Himalayan rock units.

Topographic Unroofing

The Himalayan orography shows variable patterns

of  topography along the strike. The present study

gives an account of the variation in the topography

and the unroofing mechanism of the Himalaya. The

provenance study of sediment fill from the Bengal

fan and Bengal basin by an earlier worker (Uddin

and Lundberg, 1998) provides an unroofing history of

the eastern Himalaya. Here the construction of

balance cross-section method is used to infer the

unroofing height and its difference from the present

topography i.e., the current erosion surface. The
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Fig. 4: Graphic representation of Tables 2, 3 and 4 to estimate the unroofing amount of the litho-units from the structural

height above the present erosion level (dark grey-shaded region). The height difference between the ground topography

and the structures are calculated from the cross-sections (Fig. 2). The highest amount of unroofing is perceivable in the

eastern Himalayan region with the highest peak (ITS) measuring 44.27 km meaning this amount has been eroded

since geological past. Therefore, the highest mountain peak would have been located in the eastern Himalayan

Mountain and not the Mt. Everest of central Himalaya if this unroofing had not occurred in the past
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unroofing  mechanism is represented by the Himalayan

lateral erosion profile shown in Fig. 4. The profile is

plotted with structural elevation acted as the roof

above ground (Y-axis in Km) against the Himalayan

horizontal distance (X-axis). Sea level (marked as

zero) is considered as the baseline for height

measurement. Estimation of the unroofing height is

measured for the major tectonic units (like MCT, STD

and ITS) by reviewing published works as referenced

in Tables 2-4. All of this data is collected from the

Himalayan strike perpendicular cross-sections through

the projection method explained earlier. The lateral

Himalayan range is divided into three zones namely

NW, Central, and NE-Himalayas for relative

comparison. Profile A, B, and C of Fig. 4 correspond

to Tables 4, 3 and 2 respectively. The peaks in figure

4 represent only the unroofed elevation and thus not

visible at the current ground surface. The column

given in values below the ITS, STD and MCT

represents the measured height in km above the ground

estimated from the cross-sections. There is an

eastward increase of unroofed topographic elevation

(Fig. 4C) along the strike of the Himalayan orogeny.

Eastern and central Himalaya portray highest peaks

as compared to the NW and western counterparts.

The highest peak of unroofed height (44.37 km) is

observed in the western Arunachal Himalaya. This

implies that focused erosion must be actively operating

in this particular eastern zone of Himalaya leading to

scrapping off such a huge amount of rocks.We also

consider the role of active duplex development (until

late Miocene; (Yin et al., 2010)) within the roof of

MCT and higher leading to uplifting at such great

height. Large-scale duplex development results in

regional crustal over thickening. The MCT forming

the roof of a major duplex in the eastern Himalaya

began its activity during 13-10 Ma (Yin et al., 2010).

The thrusting of the MCT would lead to crustal

thickening over the hanging wall. Later by late

Miocene, the eastern syntaxis has witnessed an

increasing exhumation rate of 5-10 km/yr at the core

of syntaxis (Lang et al., 2016) adding more height

(high-relief) in the surrounding region. The syntaxes

of the Himalaya are characterized by a syntaxial

exhumation history (rapid crustal exhumation) and a

dynamic landscape (high relief topography to most)

(Lang et al., 2016). The area of high unroofed peak

is close to the eastern syntaxis where a crustal-scale

antiform creates a locally sustained rapid exhumation

(>5 km/my) during the late Pliocene and Pleistocene.

Thus, it is likely that the coupling effect of focused

rapid exhumation and excessive erosion is the

dominant factor acting on the eastern sector of the

Himalaya to uplift and later eroding rocks at such

heights. Surficial geomorphic processes of unroofing

by ancient rivers seem to be responsible for the current

state of relatively low-topography in the study area.

The rivers flowing into the eastern Himalaya include

the Yarlung Tsangpo, which connects the Lohit and

Dibang and finally drained and captured by the

Brahmaputra River. The river incision of the valleys

causes usually rapid exhumation of the region

surrounding the eastern syntaxis according to the

tectonic-erosion coupling model (Zeitler et al., 2001).

Results and Conclusion

Comparative crustal deformation study of two

extremes (NW and NE India Himalaya) suggests the

eastern sector has experienced a remarkable amount

of arc-normal shortening and unroofing. This implies

an active erosional process and tectonic set-up leading

to the omission of Tethyan rocks and thinning of

Siwalik rocks. Moreover, the easternmost Himalaya

occurs in a complex geological setup being at the

juxtaposition of three plates namely, Indian, Eurasian

and Myanmar plates. The eastward merging of IYS

and STD around the western flank of Eastern syntaxis

leads to the termination of the TH in the eastern

Arunachal Himalaya. This is also the case in the NW

India Himalaya where MCT places TH directly over

the LH due to the southward merging relationship of

MCT and STD (Webb et al., 2007). The eastern

Himalaya establish the highest unroofed topographic

terrain in the Himalaya region. This may be direct

evidence of the eastward increase in erosion and

exhumation as a climatic factor. The shortening

percentage is more prominent in the eastern Himalaya

ranging from 70.4-83.28 % with maximum value

arising from eastern Arunachal Himalaya. The

shortening percentage decreases westward in the

Himalaya with 65-78 % and 56.25-72 % in the Central

and Western Himalaya respectively. The greater

degree of shortening postulates that the highest

elevation on earth would have occurred on the

easternmost locale. However, concentrated erosion

and unroofing has minimize the preservation potential

of the elevated rocks leaving only the current

topography in the eastern Himalaya.
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