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Abstract In Andaman subduction complex Indian plate is subducting towards east
below Burma plate. In this subduction complex an accretionary prism comprising of
Upper Cretaceous ophiolite and Eocene sediments is exposed in Andaman Islands.
Map pattern and the field distribution show dismembered ophiolites occurring in
different N-S trending thrust slices where the western slices have low dip (8°-10°) and
the eastern slices have steep dip (65°-70°) towards east. Besides, few N-S trending
back thrust and E-W trending out of sequence thrust have affected the disposition
of the litho units. Oligocene-Miocene forearc sediments are exposed on both side of
the accretionary prism. Eocene sediments deposited in trench slope basin have very
irregular fold geometry which is due to changes to the basin floor topography during
its upliftment along with ophiolite. The forearc sediments showing proximal to distal
fan facies have regular fold geometry with N-S striking axial plane and very low
plunge (18°-25°) either north or south. Based on the field disposition it is suggested
that on land emplacement of Andaman ophiolite took place after the deposition of
Oligocene-Miocene sediments. The forearc sediment was deformed during on-land
emplacement of the accretionary prism. Similarity in petrographic character, age of
the ophiolite, occurrence in an accretionary prism and field disposition suggest that
both the ophiolite bodies of Andaman and Naga Hills of Indo Burma Ranges (IBR)
represent Neotethyan crust. The ophiolites with Neotethyan crust situated in western
belt of IBR have also similarity with the ophiolites of Eastern belt of IBR and on-land
emplacement of IBR ophiolites took place during India-Asia/Burma plate collision
in Late Miocene time.
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1 Introduction

The Andaman Islands, lying in the central part of the 5000 km long Burma-
Andaman-Java subduction complex, displays different tectonic elements of sub-
duction zone. Here the Indian plate is subducting below Burma plate with easterly
dipping subduction. The closure of Tethyan Sea was the outcome of India—Asia col-
lision. The Indus—Yarlung Tsangpo suture zone (ITYSZ) display the remnants of the
once extensive Mesozoic—age Tethyan Ocean. Along the northeastern margin of the
Indian plate ophiolitic rocks and associated rocks of ITYSZ continue sweeps in a
clock wise direction around the eastern Himalaya syntaxis and turns towards south-
ward along Indo Burma ranges to the Andaman Sea. This suture zone is traceable
through SE Tibet into Myanmar and is offset by the dextral strike slip fault known as
Sagaing fault which shows Miocene to recent displacement (e.g., Morley and Searle
2017). The Neotethyan boundary follows a trend of ophiolite occurrences, lying east
of present day plate boundary, running from Indo Burma ranges (IBR) to southwards
in Andaman islands (Acharyya 2007; Searle et al. 2007; Baxter et al. 2011; Sloan
et al. 2017). The IBR mountain ranges lies beyond the eastern extremity of Indian
continental crust and thus did not develop due to continent-continent collision (e.g.,
Aitchison et al. 2019). Within India the IBR runs through SE Arunachal Pradesh,
Nagaland, Manipur and Mizoram. The IBR is interpreted as a part of extensive accre-
tionary prism beneath which subduction is still continuing, and the Burma arc situated
to the western edge of Burma microplate collides with northeastern Indian passive
margin (Steckler et al. 2008, 2016; Sloan et al. 2017). At present the trench around the
Andaman islands, known as Java trench, is to the West of the main Andaman Islands
and the Java trench has little expression in the gravity field (20 mgal) towards Burma
but stronger signatures (100 mgal) towards south in Nicobar Islands (Mukhopadhyay
and Dasgupta 1988). Seismic data from the Andaman Islands and Andaman Sea also
indicates a Benioff zone dipping 40°—55° towards the east and record epicentres at
200 km focal depth (e.g., Mukhopadhyay and Dasgupta 1988).

The Andaman group of Islands represent mainly Cretaceous-Eocene accretionary
prism and Oligocene—Miocene forearc sediments. In the east of Islands, Quater-
nary magmatic arcs, known as dormant Narcondam and active Barren volcanoes are
present. In the accretionary prism besides Eocene trench sediments, dismembered
ophiolite thrust slices are present in the central to eastern part of the islands.

Many works have been done on petrology and tectonics of Andaman ophiolite
and depositional environment of the Tertiary outerarc and forearc sediments but
the structural attributes of this belt have not been dealt comprehensively. In this
review work, map pattern, field features, structural elements, petrological characters
of ophiolite and associated Tertiary sediments have been dealt together to understand
the Andaman accretionary prism in the background of subduction tectonics. In many
literatures Andaman ophiolite belt has been correlated with ophiolite of IBR (e.g.,
Acharyya2007,2010). But detailed field and petrological attributes of those ophiolite
belts were not discussed during correlation. Here detailed features of accretionary
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prism setting of Andaman ophiolite belt have been dealt for tectonic correlation of
Andaman ophiolite belt with the ophiolite belts of Indo Burma Ranges.

2 Geological Setting

Andaman Islands
being a part of an accretionary prism comprises of (a) numerous north—south-
trending slices of upper Cretaceous ophiolites and (b) Tertiary sedimentary rocks
(Fig. 1). The disposition of ophiolite along with sediments have been described
by many (Karunakaran et al. 1967; Ray 1982; Pal et al. 2003; Pal 2011; Ghosh
et al. 2013, 2017; Bhattacharya et al. 2013). Although slices are dismembered in
nature, all the members ophiolite stratigraphy along with sole metamorphic are
exposed in Andaman Islands. The thrust slices of ophiolite as a coherent bodies,
run several kilometers in the eastern part and small, isolated klippes in the western
part of the island chain. The different members of ophiolite bodies occur mainly in
eastern part of the North-, Middle- and South Andaman Islands (Fig. la—c). The
mantle section representing mainly peridotites along with few dunite pods and rare
chromitite pods occurs in large volume in Middle and North Andaman and Rutland
islands whereas cumulate, intrusives and extrusives dominate in South Andaman
Island (Pal and Bhattacharya 2016). The cumulate section is represented mainly
by dunite-lherzolite-wehrlite-pyroxenite-gabbro, intrusive unit is represented by
plagiogranite-diorite-dolerite dykes, and extrusives are represented by massive to
pillowed tholeiitic basalt and boninite-andesite-dacite of calc alkaline suite (Pal.
2011). The field disposition of the ophiolite along with sediments shows characters
of accretionary prism (Pal et al. 2003; Bhattacharya et al. 2013). In South Andaman,
largest ophiolite slice with 300—750 m thickness runs in kilometer scale. Radiolarian
chert interlayered with basalt gives Cretaceous—Palacocene an upper age limit of
ophiolite (Roy et al. 1988) whereas the palgiogranite gives a radiometric age ~95 Ma
(Pedersen et al. 2010; Sarma et al. 2010).

Tectonic slices of ophiolitic rocks are interleaved with Middle to Late Eocene
trench slope sediments (c. 1.4 km thick) (Ray 1982; Chakraborty et al. 1999). Eocene
sediments cover a large span ranging from conglomerate to sandstone to shale where
the clasts are derived mainly from ophiolitic rocks. Pyroclastic sediments has also
been reported from Eocene sediments (e.g., Bandopadhyay and Carter 2017). A
thick pile (c. 3 km thick) of Late Eocene to Oligocene turbidite forearc sediments
occur above the ophiolite—Eocene-sediments sequence (Ray 1982; Chakraborty and
Pal 2001). Within forearc regime turbidite display proximal to mid fan to distal
fan facies (Chakraborty and Pal 2001). Miocene forearc sediments occur mainly
in the Archipelago Group of Islands and are not in direct contact with any of the
ophiolite slices. These sediments have huge volcanic inputs and consist of subaqueous
pyroclastic rocks and siliciclastic turbidites in the lower part and carbonate turbidites
in the upper part (Pal et al. 2005). Besides these lithounits of the Andaman and
Nicobarislands two quaternary volcanoes, named as Barren and Narcondam volcanos
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located within Andaman Sea represent sub-aerial volcano in the inner volcanic arc
chain. The active Barren volcano throughout its evolutionary history is erupting
basaltic magma (Pal et al. 2010). Oldest age of the Narcondam lava has been reported
as 1-5-1.8 Ma (Ray et al. 2015). The dormant Narcondam Volcano dacite-andesite
domal volcano (Pal et al. 2007; Pal and Bhattacharya 2011). Oldest age of this lava
has been reported as 1.8 and 3.5 Ma (Bhutani et al. 2014).
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Fig.1 a Regional tectonic framework of SE Asia after Mitchell (1986). b Generalized geological
map of Andaman Islands showing distribution of the ophiolite and Tertiary sedimentary units with
their stratigraphic relationship. (c, d, ) Geological map of part of North, Middle and South Andaman
respectively (modified after Pal and Bhattacharya 2016) showing disposition of different ophiolite
thrust slices and distribution of Tertiary sediments, four major thrust slices are demarcated in map.
An, Andaman Island; ET, Eastern Trough; IBR, Indo Burma ranges; Ni, Nicobar Island; SF, Sagaing
Fault; WT, western trough; open circles, Mogok Belt; crosses, Early Tertiary tin—granite belt
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Fig. 1 (continued)
3 Deformation Structures of Andaman Accretionary Prism

3.1 Folds

Both Eocene trench slope basin and Oligocene—Mio-Pliocene forearc sediments show
mesoscopic folds. In Eocene sediments folds are in general open cylindrical with
low (29° towards 50°) to moderate (52° towards 240°) plunge with axial planes
are inclined to vertical. The different generations could not be deciphered from the
isolated fold exposures. On the other hand folds in Oligocene sediments are open
with a low plunge either towards south or north (25° towards 224°), in Korang nala,
Middle Andaman, 18° towards 185°, in Kalipur beach, North Andaman (22° towards
32°, in Shadipur, South Andaman). In general Oligocene sediments in eastern part
of the islands record overturned sequence whereas the Oligocene sediments in the
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western side of the islands show steeply dipping normal bed sequence. Detailed study
on the correlation of both the Oligocene sedimentary sequence has not been reported.

Eocene sediments do not show any consistent axial orientation and no cylindrical
fold axis could be deciphered from the wide scatter of the S-poles in stereoeplot (Pal
et al. 2003). The Oligocene sediments however, define a prominent girdle in E-W
with alow plunge either towards north or south. The Miocene forearc sediments show
very regular fold geometry with a low plunge, e.g., in Havelock island mesocopic
folds show a 15° to the south. In the western part of Andaman Islands the forearc
Oligocene sediments show normal sequence whereas in the eastern part of the Islands
those forearc sediments in general show steeply dipping overturned beds.

3.2 Thrust

The Cretaceous ophiolite sitting over the Eocene sediments have thrust contact
(Fig. 2a, b). Due to lack of good exposures, extensive alteration in the contact zone
recognition of thrust features in field and measurement of thrust plane are difficult.
In major cases the distribution of the lithounis helps to identify the thrust plane.
Mylonitic rocks, silicified zone, brecciation, development of slicken side and drag-
ging of beds also help to recognize thrusts in the field. The dip direction is postulated
from the younging direction of the ophiolite section and dip amount is estimated
from the geological cross section. Several N-S trending thrust planes with easterly
dip have affected the area. Normally in the map, contact of Eocene sediments and
ophiolite units are marked as thrust plane. Besides, thrust plane is also passing within
ophiolitic members. In general dip of thrust gradually increases from west to east
of the area and thrust in the western part have low dip (8°-10°) and in the eastern

Fig. 2 Field photograph showing thrust contact of Eocene sediments and ophiolite exposed in
South Andaman, a gently dipping thrust, exposed in Badmashpahar area, south Andaman, nature
of the contact is thrust, dipping 25° towards East, here mantle lherzolite is occurring above Eocene
sediments, gouge has also developed at the contact and b steeply dipping thrust, exposed in Bimlitan
quarry section, South Andaman where basalt is in thrust contact with shale, bed attitude could not
be measured, thrust is dipping 65° (modified) towards east
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part of the ophiolite belt it has steep dip (65°-70°). Besides easterly dipping thrust
few westerly dipping but N-S trending back thrust are also reported in Middle and
North Andamans (Pal et al. 2003). A few ‘out of sequence’ thrust trending E-W is
also recorded in North Andaman. The brittle and ductile nature of spatially differ-
ent thrust is common. In general western thrust has ductile behavior whereas thrust
in eastern part depicts brittle behavior. Foliations, wavy shear surfaces, anastomos-
ing shearplanes, shear lenses in basalt is commonly found in thrust contact of the
western part. The different ophiolite slices occur in different structural levels and
are emplaced by thrust which are mainly imbricated. The geological maps of the
north, middle and South Andaman Islands show in general four major thrust slices
of ophiolites (Fig. 1a—c). In the eastern part of North Andaman repetition of ophiolite
members may be due to thrust imbrications. Tectonic overlap also resulted omission
of sediments in between ophiolite bodies.

3.3 Strike-Slip/Normal Faults

In many parts of the Andaman Islands N-S normal faults affect the disposition of litho
units of Cretaceous ophiolites-Eocene sediments and Oligocene-Miocene sediments.
A number of N-S trending normal and E-W trending strike slip faults have also
affected the entire Andaman Islands.

4 Discussion

4.1 Evolution of Andaman Accretionary Prism

4.1.1 Thrust Emplacement of Ophiolite

The disposition of different thrusts and faults could be explained by accretionary
prism model of Plat (1986). This is wedged shaped prism resting over the subducting
slab. It is approximated that ophiolite slices are scrapped off from the slab. But
the geochemistry of the Andaman ophiolite shows SSZ character formed in forearc
condition (Pal and Bhattacharya 2016). A convincing mechanism is still not available
to explain the formation of accretionary prism involving SSZ (forearc) ophiolites.
The model of Whattam and Stern (201 1) explains emplacement of forearc lithosphere
over the subducting slab. During progressive subduction either buoyant crust or sea
mount of the subducting slab jams the subduction and gradually forearc lithosphere
emplaced over the subducting slab. In Andaman Islands thick sediments over the
subducting slab perhaps behaved as buoyant crust. The emplacement of the ophiolite
could take place through a series of thrust planes forming an accretionary prism
(Fig. 3a,b). With continued eastward subduction a new thrust will generate at the back
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Fig. 3 A sketch diagram showing a the evolution of accretionary prism of ophiolite slices and
Eocene trench sediments, and development of forearc basin and disposition of Oligocene-Miocene
forearc sediments, b uplift of accretionary prism and on land emplacement of accretionary prism dur-
ing Late Miocene. Forearc sediments are also deformed by thrust, disposition of forearc sediments
on both side of accretionary prism is also reflected

of earlier thrust and the earlier thrust is modified and become steepened (e.g., Condie
1989). As a result of this process dip of thrust planes increased towards east. During
steepening the reactivation of thrust perhaps took place in brittle regime. Accreted
material lengthened the wedge resulting internal shortening. This led to “Out of
sequence” and back thrusting across the earlier accretionary structures. To stabilize
the wedge, sedimentation towards the rear side of wedge favoured extension and
series of normal and strike slip faults developed and allowed further sedimentation
in forearc basin of Andaman Island.

4.1.2 Evolution of Eocene Trench Slope Sediments

Polymictic conglomerate, sandstone, and shale comprises the Eocene sediments. This
~1.4 km thick sedimentary unit (Ray 1982) contains larger foraminifera and calcare-
ous algae of Middle to Late Eocene age (Karunakaran et al. 1967; Roy et al. 1988).
The sedimentary facies of these sediments suggest deposition of coarse detritus along
with fine sediments in trench-slope basins where coarse detritus were derived from
accreted ophiolite slices (Chakraborty et al. 1999). Individual small basins separated
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by structural highs with local sources of coarse detritus were uplifted and became
part of the accretionary complex.

These sediments showing shearing effect in contact with ophiolites suggest that
structural uplift during and after sedimentation and progressive uplift raised from
below storm wave base to a shallow coal-depositing paralic setting (Chakraborty
et al.1999). Lack of any definite fold geometry in Eocene sediments as well as the
effect of superposition may be the effect of tectonically induced episodic changes to
the basin floor topography during emplacement of ophiolite. Such changes may be
correlated to development and growth of fault bend and fault propagation folds at
the tip line of thrusts pushing up slices of ophiolite basement.

4.1.3 Evolution of Forearc Sediments

Oligocene-Miocene sediments displaying wide lateral extent of beds and develop-
ment of a large-scale submarine fan and regular fold patterns deposited in forearc
environment where quartz dominated turbidites were derived mainly from Irrawardy
delta of Myanmar (Pal et al. 2003). During Miocene times, the inner arc probably
supplied huge amounts of pyroclastic sediments in the form subaqueous pyroclastic
flows and towards the end of forearc deposition, shallowing of the basin favoured
carbonate deposition (Pal et al. 2005). The force resolved into margin normal and
parallel components resulting strike slip movement in between accretionary complex
and arc.

4.1.4 Emplacement of Ophiolite

The structural attributes show that different ophiolite slices along with Eocene sed-
iments forms the accretionary prism where the isolated basins of Eocene sediments
were uplifted along with ophiolite bodies. Again forearc sediments occur on both
side of ophiolite-Eocene accretionary complex. Those sediments are steeply dipping
in the eastern part of the islands and moderate to steeply dipping in the western part of
the island (Fig. 3). Previously it was suggested that ophiolite were emplaced on land
during late Eocene time (Pal et al. 2003; Pal and Bhattacharya 2016). In many cases
the Eocene to Oligocene sediments have conformable boundary. The disposition of
the forearc sediments on both side of the ophiolite-Eocene sedimentary complex,
steep dip of the beds and fold pattern of the Oligocene-Miocene forearc sediments
suggest that the accretionary prism uplifted to land position through thrust systems
during late Miocene time (Fig. 3). Late Miocene emplacement of ophiolite could
be linked with major collision time of Indian plate with Asian plate. Subduction in
Andaman islands are intra oceanic and disposition of the ophiolite slices and Eocene
sediments in accretionary complex and the field relationship with forearc sediments
suggest autochthonous nature of the ophiolite-Eocene sediment.
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4.2 Tectonic Correlation Between Andaman Ophiolite
with Other Ophiolites of IBR

Detailed study has been done on Andaman ophiolites. But if we move further north
in Indo Burma region there is diverse opinion on number of belt, age, nature of
emplacement, and timing of collision of the ophiolite belt (e.g., Morley and Searle
2017). Towards South in Sumatra region continuous subduction related activity is
reported from 90 to 45 Ma (Hall 2012). For Burma regions available literatures do not
give a clear knowledge on the type, nature, age, mode of emplacement and the nature
of underlying crust of the ophiolite. In Indo Burma region and Myanmar area two
ophiolite belts are present viz. (1) Western belt ophiolite (Naga Hills- Chin Hills), (2)
Eastern belt ophiolite (Fig. 4a—c). The Eastern belt ophiolite can further be divided
into two: (a) Jade mines belt ophiolite (JMB ophiolite) and (b) Tagaung-Myktyina
belt ophiolite (TMB ophiolite).

4.2.1 Andaman Ophiolite

It has a metamorphic sole of greenschist to amphibolites grade quartzite-phengite
schist to chlorite schist to meta chert. Age of this metamorphic is still unknown. The
metamorphic sole is overlain by mantle peridotites and which again is overlain by
cumulates, intrusive and extrusive (Fig. 5a). Nature of ophiolite and the extensive
melt-rock interaction features in the mantle rocks, geochemical characters of the
mantle rocks and the geochemical behavior of the extrusives of the ophiolite suggest
the suprasubduction zone character of the ophiolite (Pal 2011, Ghosh et al. 2017).
Age of the Andaman ophiolite has been assigned to Upper Cretaceous (~95 Ma). On
land emplacement of it took place in the form of accretionary prism possibly in late
Miocene age.

4.2.2 The Naga Hills Ophiolite (NHO)

This 200 km long 15 km wide ophiolite belt runs in SE Nagaland to NE Manipur
(Brunnschweiler 1966). The ophiolite units occur as thrust slices in an accretionary
prism. Detailed geological map of the terrain displaying thrust slices is still not
available. It has been reported that ophiolite slices are thrust upon Late Eocene trench
deposit known as Disang Formation (Ghose et al. 2014). Although dismembered in
nature all the units of ophiolite ranging from mantle peridotites to ultarmafic-mafic
cumulate to dykes to pillowed basalt to pelagic sediments (Chert-limestone) have
been reported (Acharyya 2007, 2010; Pal et al. 2014; Ghose et al. 2014; Fig. 5b).
Isolated exposures of high P/T metamorphic rocks including eclogite and lawsonite
bearing blueschist are also associated with ophiolites (Vidyadharan et al. 1989; Ghose
etal. 2010, AO and Bhowmik 2014; Bhowmik and AO 2016). The mantle rocks show
in general SSZ character (Pal et al. 2014; Ghose et al. 2014). The geochemistry of the
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Fig. 4 a Geological map of SE Asia, Burma, and the Andaman Sea showing the major suture
zones, faults, and terrain boundaries (after Searle et al. 2007) and distribution of eclogite ophiolite
belt of Indo Burma Region (IBR) (after Morley and Searle 2017) is also reflected. b Present day
distribution of the western belt and eastern belt ophiolites of IBR. ¢ Restoration of western and
eastern ophiolite belts in a single belt before the effect of Sagaing fault (b, c after Morley and Searle
2017). The reported age of the ophiolites is also shown

volcanics show a wide range from MORB to Ocean Island (OIB) and suprasubduction
zone affinities (Singh et al. 2012, 2016; Kingson et al. 2017, 2019). Ophiolite records
Middle to Late Jurassic fossil from chert (Baxteretal. 2011; Aitchisonetal. 2019) and
Early Cretaceous U/Pb date (116-118 Ma) from plagiogranite (Singh et al. 2017).
Low grade metapelites and gniesses, known as Naga metamorphics, occurring in
the eastern part of the ophiolite belt has Ordovician age (Aitchison et al. 2019)
rather than previous report of Proterozoic age (Ghose et al. 2010). The prevalent
idea is that Naga metamorphics thrust over the ophiolites during collision of Indian
plate with Burma plate. But the recent field observation in Luthur-Thanemier section
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Fig. 5 A diagram showing different lithunits of ophiolite stratigraphy with metamorphic sole,
a Andaman ophiolite (after Pal 2011; Pal et al. 2003); b Naga Hills ophiolite (section prepared
based on the reports of different units by Acharyya 2010; Ghose et al. 2014; Pal et al. 2014;
Bhowmik and Ao 2016; Singh et al. 2017 and present study)

of Nagaland by the author shows that in the eastern part of the ophiolite belt the
ophiolite slices are sitting over the Naga metamorphic with westerly dipping thrust
contact (back thrust) (Fig. 6). The ophiolites in the western part has thrust contact
with Middle Eocene sediments with abundant olistoliths and olisotromal masses
(Ghose et al. 2014). The late Eocene sediments, locally sitting directly over the
ophiolites are known as Phokpur Formation records paralic facies to marine facies
and these are equivalent to the coarser facies of Eocene sediments of Andaman Island
(Ghose et al. 2014). The Oligocene sediments, known as Barail Group, occurring
over Eocene sediments has shallow marine affinity (Ghose et al. 2014). Detailed
sedimentological analysis of those sedimentary units is not available. Similar to
Andaman ophiolite the Naga ophiolite has same Upper Cretaceous igneous age. It
records eclogite facies metamorphic sole whereas Andaman shows low to medium
P-T amphibolite facies metamorphic sole. Ghose et al. (2014), Imchen et al. (2014)
suggest that Naga ophiolite is a part of accretionary prism and ophiolite shows thrust
contacts with Eocene sediments. The ophiolite being a part of accretionary prism
again is overlain by ophiolite derived Late Eocene—Oligocene sediments (Imchen
et al. 2014). The Naga ophiolite perhaps emplaced over continental margin during
Late Miocene time during major collision of Indian plate with Asian/Burma plate.
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Fig. 6 A sketch showing geological section of the ophiolite exposed in Luthur (25.834° N,
94.883° E)-Thanamier (25.7773° N, 94.954° E) section of Nagaland showing easterly dipping
thrust in the western part and westerly dipping back thrust where ophiolite resting over Naga
metamorphics

4.2.3 Chin Hills (Mt Victoria) Ophiolite

Very little information is available for ophiolite but it comprises gabbros, dykes,
pillow lavas and radiolarian chert (Socquet et al. 2002). This ophiolite belt also has
eclogite facies metamorphics (e.g., Morley and Searle 2017).

4.2.4 JM Belt Ophiolite

This has high pressure eclogitic metamorphic sole represented by eclogite, and other
units are poorly preserved. However, talc chlorite schist is overlain by basalt, pillowed
andesite, plagiogranite and chert where the plagiogranite shows 96—106 Ma age. The
metamorphic sole and age of the ophiolite are similar to the Naga ophiolite.
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4.2.5 The TMB Ophiolite

It has also a metamorphic sole of chlorite and talc schists (Mitchell et al. 2007)
and elcogite facies (e.g., Morley and Searle 2017). The metamorphic sole is over-
lain by serpentinised harzburgites, basalts and chert and the ophiolite is the host to
famous Taung Ni deposit (Mitchell et al. 2007). U-Pb dating shows 166—177 Ma
age (Yang and Xu 2012). This Jurassic ophiolite with SSZ character may represent
either Neotethys or had a connection with Mesotethys (Yang and Xu 2012). Yui et al.
(2013) however doubted about the Jurassic age and reported 77 Ma age.

The TM belt and TMB belt ophiolites are also correlated with Naga Hills ophiolite
which are offset by strands of dextral Sagaing strike slip fault suggesting that it
represent Neotethys rather than Mesotethys (Mitchell et al. 2012; Morley and Searle
2017). A model for arestoration of displacement by Morley and Searle (2017) suggest
that the ophiolite belts in the region e.g., Naga Hills—Victoria trend, Jade Belt-, and
Tagaung-Myitkyina may align into a single ophiolite belt (Fig. 4c). This single belt
in that case marking the closure of Neotethys could be correlated with Indus Tsangpo
suture zone of Tibet and displacement (600 km) of Sagaing fault is post-ophiolite
emplacement (Morley and Searle 2017).

4.3 Nature of the Crust of Andaman and IBR

There is a diverse view on the nature of the crust below Andaman Sea. Much of the
crust below East Andaman basin and Central Andaman basin is oceanic in nature
(Curray 2005; Radhakrishna et al. 2008). Crustal thickness has been estimated as
30-40 km (Radhakrishna et al. 2008) which may match with the upper limit of
island arc crust or accretionary prism. From regional gravity modeling, however,
25-35 km thick crust has been reported (Morley and Alvey 2015). To explain the
ophiolite emplacement Acharyya (2007, 2010) suggested that ophiolite emplaced
over a proto continental block. Currey, 2005 however, postulated an oceanic crust
around the Andaman Islands. Based on modern seismic tomography and gravity
modeling Singh et al. (2013) has reported an accretionary prism overlying lower
plate oceanic crust around the islands.

Morley and Alvey (2015) suggested that Neogene oceanic crust may be restricted
to Central Andaman basin whereas East Andaman basin and Alcock and Sewel
rises may represent hyper-extended continental crust. Further west, the Invisible
bank again represent continental crust (Roy and Chopra 1987). However Cretaceous
oceanic crust in a suprasubduction zone setting exist to the west of Invisible bank
(Morley 2012). Therefore a sliver of continental crust may be extended from the
West Burma to further south in Andaman Sea representing Invisible Bank.

The crust of Shan plateau is being known as a part of the continental block of
Sibumasu, which was derived from the Australia. Some workers also suggest that
continental part of West Burma block could be part of Sibumasu (e.g., Morley and
Searle 2017). West Burma was a part of SE Asia during Carboniferous to early
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Permian, prior to Mesozoic and it was not a part of Indian plate origin (Sevastjanova
and Hall 2016). The schists and meta sediments of the Mt Victoria is considered to
represent a continental crust derived from Australia (Ridd, 2015; Rangin et al. 2013).
Towards further west in the Indo Burma Ranges the ophiolite forming accretionary
prism is sitting over the subducting Indian plate. The seismic signatures in northern
Bay of Bengal, hoverer, is consistent with oceanic crust overlain by extremely thick
and metamorphosed sediments (Curray 1991; Mitra et al. 2011). The seismically
active slab extending to a depth of 160 km beneath Central Burman lowlands also
confirm that continental crust cannot continue up to such great depth. Rangin et al.
2013 viewed that the Indo Burma ranges is underlain by Burma continental micro
block but the interpretation of Sevastjanova and Hall (2016) is against that view. It is
therefore suggested that from IBR to Andaman oceanic crust runs for the entire belt.

4.4 Volcanic Arc of Andaman and IBR Region

In Myanmar and further south in Andaman Sea a magmatic arc belt is present and in
Myanmar area it is known as Wuntho-popa Arc (WPA) (Fig. 4a). The WPA shows
volcanics of different age with main magmatic activity in 110-80 Ma and a subordi-
nate stage of 7040 Ma then in Oligocene-Miocene age (Wang et al. 2014; Mitchell
etal. 2012). In the south Mt popa area the Miocene (16—13 Ma) volcanism is accom-
panied by Quaternary stage (<1 Ma) volcanism (Maury et al. 2004; Lee et al. 2010).
This WPA continues southerly in offshore like in Barren and Narcondam Islands of
Andaman Sea. The calc alkaline lavas of Narcondam volcano have a influence of the
continental crust (Pal et al. 2007; Streck et al. 2011; Pal and Bhattacharya 2011). On
contrary, Barren Volcano showing basaltic magmatism has no contribution from con-
tinental crust and lie on oceanic crust (Pal et al. 2010; Ray et al. 2015). Evidence of
past igneous activity is also reported from Eocene sediments (Bandopadhyay 2005).
The Miopliocene felsic volcanic has also been reported from the Andaman Islands
(Pal et al. 2005). Subduction of Neotethys and later oceanic crust of Indian plate
resulted magmatic arc and reduction of volcanic activity in WPA after 40 Ma could
be linked to reduction of subduction and post collision decelarting the convergence
rate (Morley and Searle 2017). The presence of the magmatic arc in the entire belt
of IBR and Andaman Sea Mio Pliocene onwards with a same volcanic line suggest
that the effect of subduction in IBR and Andaman area continued even after Miocene
age.

5 Conclusions

The entire ophiolite belt running from Andaman to Indo Burma Ranges (IBR) has
accretionary prism setup. As a part of accretionary prism the ophiolite belts running
from Andaman to Chin Hills to Naga Hills, Jade mines belt have Cretaceous igneous
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age. Although dismembered in nature all the units of ophiolite succession are reported
in Andaman and Naga hills ophiolite. Petrological attributes of the of Andaman and
Naga Hills ophiolite suggest suprasubduction zone ophiolite representing forearc
lithosphere. Eclogitic facies metamorphics occur as metamorphic sole in the IBR
ophiolites whereas amphibolite grade metamorphic sole is present in Andaman.

Andaman ophiolite belt shows four major N-S trending east dipping thrust slices
where western slices have low dip whereas eastern most slices have steep dip. In
Andaman accretionary prism Eocene sediments deposited in trench slope basin and
those isolated basins were also participated along the thrust uplift of the ophio-
lite. Subsequent to the Eocene sedimentation, Oligocene-Miocene forearc sediments
deposited in the form of proximal to mid to distal fan deposits where the major
source of clastics are presumed to be Irrawardy delta. The Eocene sediments display
complex fold geometry whereas Oligocene-Miocene sediments show a regular fold
geometry with a North-South axial plane and a low plunge. Occurrence of the forearc
sediments on both side of the ophiolite-Eocene sediment complex and deformation
features of forearc sediments suggest that on land emplacement of ophiolite belt
took place in Late Miocene time. Field disposition of the different litho units of the
Naga Hills ophiolite also suggest Late Miocene emplacement. We can guess similar
situation for other ophiolite of IBR. Similarity in the age and litho logical characters
of the Western belt and Eastern belt of IBR ophiolites suggest that initially there
was a single ophiolite belt. Later on Sagaing strike slip fault has split that into two
separate belts. Further one of the magmatic arc volcano (Mt Loimue) is situated near
to Jade Mines belt which suggests that Jade Mines belt has moved down to arc zone
through the Sagaing fault. The entire ophiolite belt marking the Neotethys suture
probably emplaced on land during Late Miocene collision of Indian plate with Asian
plate/Burma microplate.
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