
INTRODUCTION

The Andaman and Nicobar Islands are located on the 
eastern edge of the Bay of Bengal, near the eastern margin 
of the Indian plate. They are a part of the Indo-Burma-An-
daman microplate (Acharyya, 2007). They are the northern-
most islands of the Sunda-Burmese arc, which extends from 
the Indonesian archipelago in the south to the Indo-Burma 
ranges in the north (Hamilton, 1978; 1979; Srivastava et al., 
2004). To the west of the Andaman and Nicobar Islands lies 
the Java Trench (Fig. 1a), where the Indian oceanic plate is 
subducting beneath the Indo-Burma-Andaman microplate at 
a rate of 4 to 6 cm/yr (Curray, 2005). Ophiolites and associ-
ated siliclastic turbidites (Andaman Flysch Group, Pal et al., 
2003; 2005) and continental clastics (Mithakhari Group, Ka-
runakaran, 1968) are exposed in  the eastern part of the south 
Andaman Islands (Fig. 1b). The lower part of the ophiolite 
suite consists of extensively serpentinized peridotites, while 
the upper part comprises ultramafic-mafic rocks, intrusive 
homogeneous gabbro-plagiogranite-dolerite with extrusive 
boninites and tholeiitic basalts (Pal and Bhattacharya, 2010; 
Ghosh et al., 2017; Bandyopadhyay et al., 2020). 

Based on the continuity of morphotectonic, structural 
units and regional gravity anomalies, Acharyya (2007) in-
ferred that the Andaman ophiolites form a part of the out-
er arc of ophiolite belt on the outer sedimentary island arc. 
Subsequent geophysical surveys have revealed a low gravity 
anomaly corresponding to a relatively less dense crust be-
neath the Andaman Islands (Subrahmanyam et al., 2008). 

Recently, seismic surveys also re-confirmed the presence of 
~ 24 to 32 km thick, low density continental crust beneath the 
islands (Gupta et al., 2016). These important findings suggest 
that the Andaman Islands may bear an older Sino-Burmese 
continental keel that may have rifted along with Sumatra cre-
ating the Andaman Sea between them. Acharyya (2007) be-
lieved that the South Andaman ophiolite nappes propagated 
westward from the Eastern belt of the Indo-Burma Ranges 
and are related to the collision of the Burmese and the Indo-
Burma-Andaman microcontinents. The exact tectonic signif-
icance and origin of the ophiolites exposed on the Andaman 
Islands is widely disputed, with some authors claiming them 
to have an N-MORB origin (Srivastava et al., 2004; Jaffri et 
al., 2010), while others associate them to supra-subduction 
(Acharyya, 2007; Ghosh et al., 2009; 2017; Bhattacharya et 
al., 2020; Bandyopadhyay et al., 2021). Some authors also 
propose a transitional origin between MORB and ocean is-
land tholeiites (Ray et al., 1988). A back arc affinity has also 
been assigned to these ophiolites (Jaffri et al., 2010; Jafri and 
Sheikh, 2013; Ghosh et al., 2018). All of these interpretations 
are probably based soley on the geochemistry of rocks asso-
ciated with the Andaman ophiolites. 

The lavas associated with the South Andaman ophiolites 
are best exposed in and around Corbyn’s Cove in the south 
Andaman Island (Fig. 1c). Barring a few studies (Jafri and 
Sheikh, 2013), the physical volcanology of the lavas includ-
ing the pillow basalt-hyaloclastite relations from Corbyn’s 
Cove are cursorily described. Other studies (e.g. Srivastava 
et al., 2004; Jafri et al., 2010) have relied extensively on the 
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ABSTRACT

The Corbyn’s Cove area in south Andaman Island exposes a ~ 30 m thick sequence of sheet lavas, pillows and hyaloclastite deposits related to the Anda-
man Ophiolite, India. The upper sheet lavas are emplaced as tabular forms with thick, jointed core, vesicular crust and patchy hyaloclastite. The sheet lavas are 
criss-crossed by a network of calcite veins. The pillows constitute a modest flow field at the base of the sheet lavas and contain small (4.55 x 5.18 cm) to large 
(60.89 x 113.86 cm), spherical, non-vesicular, glassy entities. Pillow interiors contain radial and concentric joints. Absence of vesicles suggests that the pillows 
have been emplaced subaquaeously at depths greater than 4 km. The pillow lavas are fed by dykes. Thick hyaloclastite deposits containing sporadic patches 
of pillow breccias are intricately associated with the pillows in mound-like progradational bird foot deltas. In thin sections, the pillow lavas are characterized 
by lanceolate plagioclase and fretted pyroxene quenched morphologies in a holohyaline texture indicating high degrees of undercooling (ΔT ~ 100 to 200oC). 
Plagioclase compositions range from Anorthite (An97-99) in the core to Albite (An1-9) in the glassy margin. Individual plagioclase phenocryst in the dyke and 
pillow interior show tabular forms (ΔT ~ 50oC), with effects of albitization of the margin (An1-10; S-D index - 1.89 to 65.57) and variable alteration in the core 
(PI - 20.84 to 37.14; CIA - 70.92 to 99.34). Geochemically, the dyke-pillow lavas are hypersthene-normative tholeiites that have undergone variable degrees 
of spilitization and alteration. The sheet lavas have higher concentrations of Cs, Rb, Ce, U, K, Sr, P, Zr and Yb relative to N-MORB due to post emplacement 
cryptic metasomatism related to the calcite stockwork. These episodes of alteration have influenced the mineralogy and geochemistry of the original lavas. 
The geochemistry of the lavas indicates that they were deposited in a MORB-like environment, with a possible back-arc affinity. We envisage that the entire 
sequence from Corbyn’s Cove was emplaced subaqueously during the Late Cretaceous in the Indo-Sino Burmese sea along the flanks of a rising mid oceanic 
ridge where the magma (1222 to 1230°C; 6 to 8 kbar)  was generated at shallow depths (~ 20 km) and erupted to the surface as dykes that fed the pillow lava 
flow fields. Spilitization of the pillow lavas to various degrees occurred at temperatures between 1218 to 1164ºC and even lower while the hydothermal alteration 
took place at temperatures well below 300℃.
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geochemistry of the basaltic lavas for interpreting the tectonic 
setting and their petrogenesis. In the present study, we docu-
ment the physical volcanology and field disposition of ba-
saltic lavas and the pillow-hyaloclastite sequence from the 
South Andaman Island. We aim to study the mineralogy and 
textures present within the lavas in order to infer emplace-
ment and cooling history. Lastly, we discuss the chemistry 
of the lavas vis-à-vis the lava-water interaction and alteration 
processes acting on them.

GEOLOGY OF THE CORBYN’S COVE AREA 

In the South Andaman Island, thick sequences of sheet 
lava flows, pillow basalts and hyaloclastites are exposed in 
the hills immediately south of Corbyn’s Cove beach (Fig. 1c). 
We describe their field occurrence, physical volcanology and 
morphometry in the following subsections.

Sheet lavas
In the hills south of Corbyn’s Cove beach thick sheet la-

vas are exposed (Fig. 1c). The lava flow at the base ase fairly 
weathered (Fig. 2a), but preserve regular colonnade of sub-
vertical cooling joints. Towards the upper parts of the lower 
lava sheet, pockets of coarse hyaloclastite are preserved. The 
hyaloclastite is characterized by unsorted, matrix-supported, 
glassy basaltic fragments. The fragments are of vesicular and 

massive varieties, some of which contain criss-crossing veins 
of calcite (Fig. 2b) suggesting veining prior to brecciation. 
Higher up in the section, a large quarry face exposes the up-
per thick lava sheet (Figs. 1c, 2c). Fresh vesicular basalt is 
exposed at the base of the quarry, while patchy yellow-green 
altered basalt is present above it. The upper quarry face is 
also characterized by criss-cross stockwork of calcite veins 
(Fig. 2d). The calcite veins are of at least two generations, 
several are displaced in an en-echelon pattern. In the proxim-
ity of the veins, the basalt appears to be chloritized. 

Pillow lavas
To the south of the Corbyn’s Cove section, pillow lavas 

are exposed in the wave-cut platform (Fig. 3a, b). Here, sev-
eral hundred pillows constitute a flow field. Many pillows are 
bulbous and spherical in shape, but anastomosing, ginger-like 
interconnected pillow buds, toes and pillow branches are also 
common. Surfaces of individual pillows are rough, craggy 
(Fig. 3c) and show radial joints. Wherever exposed at the sur-
face, or in cross-section, the pillows are sparsely vesicular; 
nearly all of them are devoid of pipes. Interestingly, the pil-
lows do not show any longitudinal or transverse spreading 
cracks (Yamagishi et al., 1989). In places, 3-4 m long pillow 
tubes laterally feeding several bulbous toes and pillows are 
exposed in the wave-cut platform. Where slopes are steep, 
thin (30-40 cm) sheet lavas exist, the bases of which produce 
numerous large pillows (Fig. 3d). In exceptional cases, where 

Fig. 1 - (a) Map depicting the various structural 
elements along the eastern margin of the Indian 
plate (modified after Acharyya, 2007 and Sheth et 
al., 2009). The black box near Andaman Islands 
denotes the approximate extent of b. (b) Geologi-
cal map of the Corbyn’s Cove area, South Anda-
man Island. (c) Schematic cross-section depicting 
the disposition of the pillow-hyaloclastite-sheet 
lavas in the Corbyn’s Cove area.
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slopes are greater than 7°C, large (~ 3 m long) singular elon-
gated pillows are seen (Fig. S1). The inter-pillow spaces are 
generally empty (possibly removed by wave action), but sel-
dom fine pillow breccia is preserved in a calcite matrix (Fig. 
4a). Rarely, pillow breccias (Fig. 4b) accumulate and are pre-
served in discrete patches. In a majority of the cases, espe-
cially at the base of rocky cliffs, pillows are separated from 
each other by fine-grained, greenish-gray hyaloclastite (Fig. 
4c). Seldom, stray ameboid pillows and elongated pillow 
tubes (in cross section) are preserved in thick fine-grained 
hyaloclastite deposits (Fig. 4d). 

Towards the edge of the flow field, a small pillow delta-
like feature is exposed (Fig. S2). The flow field here appears 
to dip steeply downslope and diverge into three distinct pil-
lowed branches, where pillow elongations are seen towards 
the propagating front. In some branches, pillow breccia and 
pillow debris are common. The wave-cut platform also ex-
poses thin dykes (Fig. 5). The dykes have curvilinear irregu-
lar contacts and their interiors are fine-grained, characterized 
by sparsely regular transverse cooling joints. Dyke margins 
are chilled, glassy and interiors contain few large vesicles 
concentrated towards the centre. The discordant relation of 
the dykes with the pillows is seen in several places, but else-

where, the dykes appear to be feeding at least a couple of 
pillow lobes. It is speculated that the dykes could be contem-
poraneous with the pillows and thus fed at least a part of the 
pillow-sheet lava flow sequences at Corbyn’s Cove.

To the extreme south of the pillow flow field, pillows are 
exposed in a ledge (Fig. 6a) and in the intertidal zone (Fig. 
6b). Interestingly, the pillows here are made up of discrete 
bulbous entities that are separated by carbonates. Pillows 
here are spheroidal with smooth surfaces. Some of the pil-
lows exhibit incipient turtle-shell jointing. In cross-section, 
the pillows are devoid of vesicles throughout. The pillows 
have developed a single thick glassy rim. The cores are fine-
grained, homogenous and show well-developed radial and 
concentric jointing patterns (Fig. 6c). In places, interconnect-
ed reniform pillows are exposed in cross-section (Fig. 6d). 
The pillow lavas are criss-crossed by a stockwork of parallel 
to sub-parallel calcite veins.

Pillow - hyaloclastite association
Thick (2-5 m) hyaloclastite deposits (Fig. 1c) are exposed 

along the ledges of the wave-cut platform in the Corbyn’s 
Cove area. These deposits occur as overhang delta-like fea-

Fig. 2 - Field photographs depicting (a) sheet lava with regular colonnade jointing at the bottom. The upper portion of the sheet lava is weathered, and shows 
the development of a soil profile. (b) Glassy basaltic blocks within a matrix supported hyaloclastite. The basaltic fragments vary in size from around 2 cm to 
over 15 cm in length. (c) A quarry section exposing massive sheet lava. (d) Criss-crossing calcite veins seen in the basalt exposed in the quarry face.
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tures (Fig. S2) interdigitated with the underlying pillow lavas. 
Towards the south, large fan-shaped mounds are exposed (Fig. 
7a). These deposits contain massive, unsorted, monolithic, 
clast-supported hyaloclastite (Fig. 7b). The deposits consist 
of small to large juvenile fragments of sub-angular to angular 
plag-phyric basalt, vesicular basalt and glassy quenched pil-
low fragments. In places, basaltic clasts exhibit dark glassy 
cores and seldom devitrify to a light greenish spilitic margin. 
The hyaloclastites also occur as discrete globular masses re-
sembling phantom pillow forms. Towards the snout of the 
hyaloclastite deposits, coarser sub-rounded juvenile, glassy, 
massive and altered cobble-sized clasts tend to accumulate 
(Fig. 7c, d).  In one of the toes of the bird-foot delta (Fig. S2), 
a fining up-sequence is recorded (Fig. 7e).

MATERIAL AND METHODS

The pillows from the south Andaman Island were stud-
ied and measured in the field for their geometries similar to 
the work previously conducted by Walker (1992) and Du-
raiswami et al., (2013; 2019). A total of fifty pillows were 
measured from Corbyn’s Cove beach along the horizontal 
(H) and vertical (V) dimensions, parallel and perpendicular 

to the assumed surface at the time of emplacement of these 
pillows. The data are presented in Table S1 and the summary 
of their statistics are presented in Table 1.

Samples from pillow lavas, hyaloclastites and a single 
dyke were collected from the field after ensuring that they 
were relatively fresh, and thin sections were prepared from 

Fig. 3 - Field photographs. (a) Outcrop of bulbous pillows to the south of Corbyn’s Cove beach. (b) The other side of the outcrop. Most pillows in (a) and (b) 
are more or less equidimensional i.e. approximately spherical, though there are elongated pillows present at the bottom. Some of the pillows are connected to 
each other through buds. (c) Close-up view of bulbous pillows with a craggy surface. (d) Large pillows fed by thin sheet lava. 

Table 1: Statistics of the distribution of 
horizontal axis (H) and vertical axis (V)
of the measured pillow dimensions in the 
study area

H (cm) V (cm)
Number 50 50
Minimum 5.18 4.55
Maximum 113.9 60.89
Average 30.04 18.31
Median 24.62 15.64
Standard Deviation 20.01 11.36
Skewness 1.72 1.77

Table 1 - Statistics of the distribution of 
horizontal axis (H) and vertical axis (V) 
of the measured pillow dimensions in the 
study area.
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these samples in order to study their mineralogy and textures 
under a Nikon research microscope at the Department of 
Geology, Savitribai Phule Pune University. Apart from this, 
Electron Probe Micro Analysis (EPMA) of some minerals 
in polished section was undertaken at the Indian Institute of 
Technology Bombay, in order to identify the type of plagio-
clase and pyroxenes and study the variations in mineral chem-
istry. The chips of representative rocks samples were washed 
thoroughly with ultrapure water, crushed and powdered 
using an agate mortar and pestle. In total, 6 samples, three 
from sheet lava (CC, CC1, CC5) two pillow basalts (CCPB, 
CCPB3), and one dyke (CCD1) were analyzed for their ma-
jor and trace elements using X-ray fluorescence and ICP-MS 
respectively at the National Geophysical Research Institute 
(NGRI), Hyderabad. Normative mineral compositions were 
calculated using the major element oxides using SINCLAS 
(Verma et al., 2002). The major element compositions, along 
with the normative mineralogy, for the samples are presented 
in Table 2 while the trace element concentrations are present-
ed in Table 3. The magmatic temperature was constrained us-
ing whole rock + pyroxene compositions (Putirka et al. 1996; 
Putirka, 2008), single pyroxene composition only after Nimis 
and Taylor (2000) and Putirka (2008). In these models, most 
thermometers are P-sensitive and most barometers are T-sen-

sitive. Two equations can be solved simultaneously to arrive 
at P and T, which is accomplished here by using the output of 
one model as input for another. The studied samples do not 
contain any pressure sensitive mineralogy that can be used to 
constrain emplacement pressure. Moreover, the pillow lavas 
indicate very low pressures of emplacement and crystalliza-
tion (subaqueous emplacement). Hence, we do not report the 
estimated pressures. Tests for equilibrium between clinopy-
roxene and a nominal coexisting liquid was made by com-
paring observed and predicted values for Fe-Mg exchange, 
or KD(Fe-Mg)cpx-liq, which should be 0.27±0.03. We used KD 
(Fe-Mg) of ~ 0.29 for the dyke and higher KD’s of ~ 0.31 
(CCPB3) and ~ 0.48 (CCPB). These clearly indicate the dyke 
represents magmatic temperatures while the pillows record 
temperatures at which spilitization occurred.

RESULTS
Pillow morphometry

The mean length of the pillows from Corbyn’s Cove 
along the H-axis was 30.4 cm (with a standard deviation of 
20.21 cm), while along the V-axis, the mean size was 18.31 
cm (standard deviation of 11.47 cm). The smallest pillow 

Fig. 4 - Field photographs depicting (a) Pillow breccia with a calcite matrix within the inter-pillow spaces. (b) Accumulation of pillow breccia, occurring as a 
discrete patch within hyaloclastite. (c) Greenish-gray hyaloclastite within the inter-pillow spaces. (d) Pillow tube in the centre preserved within fine-grained 
hyaloclastite. Also note the presence of ameboid-shaped pillows to the bottom and right of photograph.
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Table 3: Trace element concentrations (ppm) in samples from present study.

Dyke
Sample CC CC-1 CC-5 CCPB CCPB-3 CCD-1
Rock type TB, pot TB, pot B, subal B, alk B, subal B, subal

Sc 37.41 38.08 31.68 29.71 31.91 31.64
Cr 244 234.9 173 252.8 224.5 173.5
Co 40.77 38.56 35.59 32.47 35.37 35.68
Ni 95.94 98.57 64.68 88.45 79.72 112.3
Cu 25.11 21.65 43.19 56.19 32.75 60.85
Zn 97.83 96.24 85.72 71.78 94.82 81.01
Ga 16.98 18.01 17.12 15.29 15.84 14.67
Rb 78.52 72.48 48.17 12.18 17.61 14.05
Sr 238.8 240.6 174 166 180.5 209.3
Y 36.11 41.72 34.5 34.51 38.71 31.67
Zr 140.1 150.7 116.5 127.1 139.8 150.8
Nb 2.007 1.722 5.064 1.451 2.871 1.221
Cs 1.848 2.198 1.024 0.098 0.171 0.23
Ba 141.3 166.1 106.6 34.53 45.69 36.71
La 4.08 4.47 5.4 3.43 4.47 2.83
Ce 20.75 21.08 20.48 18.35 23.28 15.23
Pr 1.79 1.93 1.6 1.42 1.79 1.19
Nd 7.99 8.49 6.97 6.44 7.96 5.37
Sm 3.63 3.89 2.75 2.74 3.28 2.35
Eu 1.31 1.37 1 0.93 1.11 0.83
Gd 4.33 4.62 3.12 3.06 3.67 2.72
Tb 1.05 1.15 0.72 0.74 0.86 0.67
Dy 8.55 9.38 5.46 5.64 6.57 5.16
Ho 2.37 2.71 1.45 1.49 1.73 1.37
Er 6.02 6.89 3.51 3.6 4.21 3.35
Tm 1.08 1.23 0.61 0.64 0.73 0.59
Yb 11.49 13.13 6.45 6.69 7.7 6.23
Lu 0.87 0.99 0.46 0.5 0.56 0.46
Hf 4.12 4.34 3.39 3.6 4.04 3.01
Pb 3.92 2.7 3.56 3.83 3.5 3.45
Th 0.15 0.27 0.22 0.2 0.21 -
U 0.29 0.19 0.13 0.16 0.16 -

TB: trackybasalt, B: basalt, pot: potassic, subal: subalkaline, alk: alkaline

Sheet lavas Pillow lavas

Table 2 - Major oxide (wt.%), CIPW normative mineralogy 
and other ratios of samples from the present study.

Table 3 - Trace element concentrations (ppm) in samples 
from present study.

Fig. 5 - Dyke exposed on the wave cut platform at Corbyn’s Cove.

Table 2: Major oxide (wt.%), CIPW normative mineralogy and other ratios of
samples from the present study.

Dyke
Sample CC CC1 CC5 CCPB CCPB3 CCD1
Rock type TB, pot TB, pot B, subal B, alk B, subal B, subal

SiO2 48.15 47.52 48.75 47.91 49.56 49.59
TiO2 1.43 1.49 1.1 1.37 1.18 1.05
Al2O3 17.05 17.44 19.25 14.74 16.19 15.02
FeOT 11.96 12.12 9.48 10.14 8.82 9.63
MnO 0.18 0.18 0.15 0.17 0.16 0.15
MgO 3.86 3.84 4.34 6.23 6.86 8.66
CaO 8.5 8.47 10.23 12.25 10.27 9.51
Na2O 3.24 2.93 2.54 2.99 3.25 2.96
K2O 1.66 1.94 1.04 0.38 0.62 0.61
P2O5 0.28 0.33 0.14 0.13 0.11 0.09
Total 96.32 96.26 97.01 96.3 97.01 97.27

Or 10.12 11.86 6.31 2.31 3.75 3.7
Ab 28.42 25.67 22.09 24.91 28.32 25.74
An 28.02 29.75 39.17 26.62 28.56 26.56
Ne - - - 0.72 - -
Di 11.45 9.65 10.04 29.15 18.84 17.27
Hy 4.61 4.89 15.1 - 5.46 10.91
Ol 9.64 10.15 2.4 10.71 10.28 11.14
Mt 4.24 4.3 2.4 2.58 2.23 2.43
Il 2.82 2.94 2.16 2.69 2.3 2.04
Ap 0.68 0.79 0.34 0.32 0.26 0.21
Mg# 42.2 41.78 49.07 56.37 62.06 65.4
FeOT/MgO 3.1 3.16 2.18 1.63 1.29 1.11
Salic 66.56 67.29 67.57 53.84 60.63 56
Femic 26.58 26.69 27.18 33.15 32.39 38.09
CI 44.65 44.78 56.37 69.36 63.12 63.25
DI 38.54 37.53 28.4 27.93 32.07 29.44
SI 18.37 18.19 24.73 31.29 34.83 39.3
AR 1.47 1.46 1.28 1.29 1.34 1.34

CIA 43.13 43.96 44.74 34.96 39.75 39.84
Parker 48.23 48.63 42.27 44.55 45.83 45
S-D 5.26 5.95 7.58 4.93 4.98 5.07

Sheet lavas Pillow lavas

CIPW norms

Weathering indices

CIA = [Al2O3/(Al2O3+CaO+Na2O+K2O)]x100   Parker index = (Naa/0.35 + 
Mga/0.9 + Ka/0.25 + Caa/0.7)x100
S-D index = Al2O3/Na2O

56.00

45.00
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measured was 5.18 × 4.55 cm, while the largest pillow was 
113.86 × 60.89 cm. A graph of the mean lateral dimension 
versus the mean vertical dimension was plotted to compare 
the pillow lavas from the present study with pillows from 
other Indian locations (after Duraiswami et al., 2013; 2019) 
and those measured by Walker (1992) from different loca-
tions all over the world. The mean dimensions of pillows 
from Corbyn’s Cove are much smaller (Fig. S3) than those of 
Borivali, Chitradurga and Mardihalli, indicating either lower 
flow viscosity (Walker, 1992) or higher hydrostatic pressure 
at the time of emplacement. Absence of prominent vesicula-
tion in the pillow interiors suggests deep emplacement of > 4 
km (Moore, 1965; Duraiswami et al., 2013).

Petrochemistry
The pillow lavas exhibit large proportions of glass (~ 60 

to 90%) and a variety of holohyaline textures (Fig. 8). The 
plagioclases from the pillow core occur as unzoned lath-
shaped phenocrysts (Fig. 8a) and generally accumulate into 
glomeroporphyritic clots (Fig. 8b). These plagioclase crystals 
show varying degrees of resorption (Fig. 8c). Plagioclases in 

the groundmass most commonly appear as long and acicu-
lar crystals (Fig. 8d) with a swallow-tail morphology (Fig. 
8e). In some pillows, earlier-crystallized plagioclase micro-
phenocrysts act as sites for the heterogenous nucleation of 
plagioclase and pyroxenes. The latter occur as fretted and 
plumose skeletal crystals (Fig. 8e, f). Acicular quenched pla-
gioclase crystals appear to curve or break when they come 
into contact with other plagioclase crystals. In thin sections, 
the pillow lavas also show incipient expansion cracks re-
lated to stretching (Fig. 9a). Pillow breccia fragments (Fig. 
9b) formed after fracturing and brecciation along inflation 
creases are also common in thin sections. Intense brecciation 
due to criss-crossing fractures are also preserved (Fig. 9c). 
The individual breccia fragments are angular to subangular 
(Fig. 9d) and have quenched acicular plagioclase crystals set 
within a glassy groundmass. The pillow breccia appears dis-
tinctly different from hyaloclastite even in thin section, where 
angular juvenile glassy fragments are preserved in a calcare-
ous matrix (Fig. 9e). Few basaltic fragments within the hya-
loclastite have calcite veins passing through them (Fig. 9f), 
suggesting derivation from earlier formed sheet lava intruded 
by the calcite veins. 

Fig. 6  - Field photographs. (a) Wave cut ledge exposing pillows in the field. (b) Pillow outcrop exposed along the wave cut platform. Individual pillow lobes 
are about 1 meter long. (c) Cross-section of pillow depicting well-developed radial jointing. A small elephant-trunk pillow with a smooth outer surface is also 
seen to the right of the photo. (d) Reniform pillow with fine-grained hyaloclastite within the inter-pillow spaces. 
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In thin section, the dyke shows well-developed euhedral, 
prismatic plagioclase phenocrysts compared to the pillows. 
There are also a few plagioclase-pyroxene glomeroporphy-
ritic aggregates. The groundmass phases show sub-ophitic 
textures (Fig. 10a). The dyke shows porphyritic plagioclase 
crystals which are partly resorbed. In places and more to-
wards the margin, plagioclase phenocrysts develop swallow-
tailed morphologies (Fig. 10b). Slender lanceolate plagio-
clase is common in the groundmass (Fig. 10c). Abundance of 
chlorite (Fig. 10d) within the thin  sections indicates that the 
dyke has been partly spilitized (Vallance, 1974a). 

Compositionally, the plagioclases from the cores of the 
pillow are generally anorthitic, having ~An98 (Fig. 11a). 
Andesine (An34-45) and oligoclase(An12-29) are more com-
mon closer to the rim of the pillows. The plagioclase rims 
show the highest enrichment of Na, with most plagioclases 
in the pillow margins tending to albitic (An2-9) compositions 
(Table S2). The pyroxenes within the pillows are classified 
as augites (Fig. 11b), varying in composition from Wo26En38 
Fs36  to Wo43En46 Fs11. Plagioclases within the dyke core are 
labradorite in composition (An60-61, Fig. 11a). In contrast, 
the margin of the dyke contains more Na-rich albitic plagio-
clases (An0-13), indicating that they underwent albitization 
possibly under the influence of percolating seawater. There 
is also a population of K-rich pseudo-plagioclase crystals 
(Or91-97), most likely due to gain in potassium from seawa-

ter interaction (keratophyrization). The augites from within 
the dyke plot as a distinct cluster on the pyroxene triangle 
(Fig. 11b) with compositions varying from Wo44En46Fs10 to 
Wo33En55Fs12.

Whole-rock geochemistry
All the samples analyzed from the present study plot with-

in the sub-alkaline field of basalt in the TAS diagram (LeBas 
et al., 1986) and the Winchester and Floyd’s (1977) Nb/Y 
vs. SiO2 diagram (Fig. S4a, b). The normative mineralogy of 
the samples (Table 2) indicates the presence of hypersthene 
(which is expected for tholeiitic basalts) for all samples, ex-
cept for CCPB, which is nepheline normative. The presence 
of normative nepheline in this sample is due to the much 
lower content of silica (47.91%), lost during spilitization (al-
bitization) or relative gain in potassium during keratophyriza-
tion. In general, the sheet lavas show a higher Al2O3 (17.05 
- 19.25 wt%) and K2O (1.04 - 1.94 wt%) content with a lower 
MgO content (3.84 - 4.34 wt%). The Mg# (41.78 to 49.07) 
calculated for the sheet lavas are correspondingly much lower 
than the two pillow basalts (Mg# 56.37 and 62.06) and even 
the dyke sample (Mg# 65.40). In the Mg# vs. SiO2 diagram 
(Fig. S4c), the samples show a positive correlation, while 
in the Mg# vs. Total alkali diagram (Fig. S4d), they show a 
negative correlation. 

Fig. 7 - Field photographs depicting (a) a thick deposit of hyaloclastite overlying pillows. Note the mound-like character of the deposit. (b) Coarse-grained ‘poorly 
sorted’ hyaloclastite deposit with large pillow breccia fragment. Fragments of vesicular basalt, possibly from crust of overlying sheet flow, are also visible towards 
the top of the photograph. (c) Cobble-sized basalt clast at the snout of hyaloclastite mound. (d) Another view of the unsorted hyaloclastite deposit with accumula-
tions of subrounded basalt clast. (e) A fining upwards sequence of hyaloclastite showing well developed foresets dipping towards the left of the image.
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Fig. 8 - (a) BSE image showing prismatic plagioclase phenocrysts in fine groundmass. (b) Unzoned, blocky plagioclase phenocrysts in the interior of pillow. 
(c) Microporhyritic aggregates of earlier formed lath-shaped plagioclase crystals compared to the slender, swallow-tailed and acicular quenched plagioclase in 
the holohyaline groundmass. Many of the plagioclase microphenocryst cores appear to be resorbed with ‘hopper’ like forms in the center of the photograph. 
The groundmass is dominated by intersertal texture. Note the plagioclase ‘bow-tie’ fan spherulitic plagioclase below the hopper crystals. (d) BSE image 
depicting several acicular plagioclase crystals within glass in the groundmass. Note the spherical microvesicle in the centre. (e) Swallow-tail and H-shaped 
skeletal plagioclase crystals within a microcrystalline groundmass. (f) Heterogenous nucleation of pyroxene upon plagioclase. The pyroxenes depict a plumose 
texture indicating that they quenched rapidly. All photomicrographs (c, e, f) in plane polarized light.
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Fig. 9 - Photomicrographs of pillow-hyaloclastite. (a) Inflation crease or stretch marks within outer parts of pillow lobe. (b) Another view of fracturing and 
brecciation along inflation creases. Note the acicular quenched plagioclase fragments set within the glassy breccia fragments. (c) Propagation of criss-crossing 
fractures leading to intense brecciation within pillows. (d) BSE images of juvenile pillow fragments. (e) Hyaloclastite with breccia fragments of varying sizes 
within a calcite matrix. (f) Hyaloclastite containing basaltic fragments (highlighted by dashed yellow line) set within a devitrifying glassy matrix. In the top 
right corner, a calcite vein cuts across the plagioclase crystals suggesting that hydrothermal veining is subsequent to crystallization and quenching. All photo-
micrographs (a, b, c, e and f) in ppl.
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Using the major element oxide data, three weathering 
indices i.e., Parker Index (Parker, 1970), Chemical Index of 
Alteration (CIA; Nesbitt and Young, 1982), and the Spitz-
Darling Index of spilitization (S-D index; Spitz and Darling, 
1978) were determined (Table 2). The Parker Index varies 
from 42.27 to 48.64 and suggests that the rocks are relatively 
fresh or indicate light weathering. In general, the CIA varies 
from 34.96 to 44.74. The CIA indicates that the sheet lavas 
are relatively fresh  with variable degrees of  alteration for 
the dyke and pillow lavas. The S-D Index varies from 4.93 to 
7.98 and suggests variable degrees of spilitization. Based on 
the S-D Index, the dyke and pillows show higher degree of 
spilitization when compared to the thicker sheet lavas. 

The sheet lavas show significantly higher concentrations 
of Rb (12.18 - 78.52 ppm), Sr (166 - 240.6 ppm), Zr (116.5 - 
150.7 ppm), Nb (1.72 - 5.06 ppm), Cs (1.02 - 2.20 ppm), Ba 
(106.6 - 166 ppm), and Ce (20.48 - 21.08 ppm) than the pil-
low lava and dyke samples (Table 3). Similarly, MREE and 
HREE (e.g. Yb: 6.45 - 13.13 ppm; Lu: 0.46 - 0.99 ppm) are 
also significantly enriched in the sheet lavas. In the ternary 
AFM diagram (Fig. S5a), all samples plot within the tholeiitic 
field, except for the nepheline normative CCPB, which plots 
as calc-alkaline. In the normative feldspar diagram (Fig. S5b) 
of Yoder (1967), all the samples plot within the spilitized 
field. In the potassium number vs total alkali plot of Hughes 
(1973), the samples from the pillow lavas and dyke plot in the 

field of basalt while the sheet lavas tend to plot in the andes-
ite field (Fig. S6), suggesting significant post-emplacement 
chemical modifications. 

Various normalized spidergrams for the trace and rare 
earth elements (REEs) were plotted in order to assess the geo-
chemical nature of the rocks. In the N-MORB (Sun and Mc-
Donough, 1989) normalized spidergram (Fig. 12a), positive 
anomalies are seen for Ce, Rb, U, K, Sr, P, Zr and Yb for all 
samples. A higher concentration of 10 to 100 times relative to 
that of the N-MORB concentration for Cs is also observed for 
these samples. Negative anomalies are observed for Th, Nb, 
Nd for all samples. The sheet lava samples specifically show 
positive anomalies for P and negative anomalies for Y. In the 
chondrite-normalized REE diagram (Nakamura, 1974), a posi-
tive anomaly is seen for Ce (Fig. 12b). The samples also show 
relatively high HREE contents. In general, the sheet lavas show 
a comparatively higher N-MORB, Chondrite-normalized trace 
and REE patterns compared to the pillow lavas and dyke.

Plagioclase mineral mapping
The compositional variations of major element oxides, 

using the SEM-ED XRF attachment, across two plagioclase 
phenocrysts (Plagioclase A and Plagioclase B, see Fig. 13a 
and Table S3) was undertaken to assess and evaluate altera-
tion. The weathering indices calculated using bulk rock geo-

Fig. 10 - (a) BSE image depicting sub-ophitic texture between plagioclase and pyroxene microphenocrysts. (b) Plagioclase phenocryst within a fine-grained 
groundmass showing prismatic and swallow-tail terminations. Photomicrographs in PPL depicting (c)  Partly reabsorbed plagioclase microphenocrysts set 
within a fine-grained, glassy groundmass containing  a few grains of green chlorite. (d) Acicular plagioclase microphenocrysts set within a chloritized fine-
grained groundmass. 
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chemistry were calculated for these plagioclases. The CIA 
is particularly useful for characterising mineral alteration, 
since the theoretical value for a fresh plagioclase mineral is 
known to be 50 (Nesbitt and Young, 1982). The other index-
es however, come with the caveat that these are all designed 
to quantify weathering within rocks, and therefore require 

bulk rock chemistry values, and not mineral values as has 
been used here. However, we believe that these parameters 
still provide useful insights into the different processes oper-
ating on the minerals analyzed and in the relative variations 
in weathering, alteration and spilitization that occur across 
the mineral profiles.

Fig. 11 - Ternary mineral classification plots for 
samples from Corbyn’s Cove. (a) Plagioclase 
triangle (NaAlSi3O8-KAlSi3O8-CaAl2Si3O8) for 
plagioclase and, (b) Hess’s triangle (MgSiO3-
FeSiO3-CaSiO3) for pyroxene (nomenclature 
after Morimoto, 1988).
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The major oxide variations for Plagioclase A are shown 
in Fig. 13b. The central region of the Profile A (spots 6-10) 
shows relatively lower variations in all the major oxides plot-
ted, with relatively lower proportion of silica and alumina and 
higher proportions of iron and magnesium with respect to the 
crystal rims. Towards the rim (outer portions of sites 6-10), 
higher proportions of sodium and potassium relative to the 
core are observed. The concentration of calcium remains low 
throughout the plagioclase phenocryst. The various chemical 
indices across Plagioclase A are shown in Fig. 13c. Lower 
values of the S-D index are seen for spots 1-5 and 11-13, 
indicating that these sites are more spilitized than the inner 
portion (sites 6-10). However, the high CIA and Parker in-
dex values for spots 6-10 indicate that they are altered. Based 
on these variations, we infer that sites 1-5 and 11-13 are 
spilitized, while sites 6-10 are altered.

Similarly, the major oxide variations for Plagioclase B are 
shown in Fig. 13d. The variations in major oxide are more 
unsystematic, with adjacent points showing greater degrees 
of variation, leading to a zig-zag variation pattern across the 
mineral. The aluminium content of the plagioclase shows the 
least amount of variation within the mineral. Sodium content 
of plagioclase remains low (< 1%), with significantly higher 

albitic portions noted at spots 5, 13 and 15. High iron and 
magnesium contents are recorded at spots 3, 6, 14 and 10-12. 
High calcium content is observed at spots 8 and 9. The vari-
ous chemical indices across Plagioclase B are shown in Fig. 
13e. Similar to the major oxide patterns, these indices also 
show a greater degree of variation compared to that of Plagio-
clase A. The regions of spilitization and alteration have been 
identified in different sites based on the variation in major 
oxides and the different chemical indices because of the com-
plex variations across this profile. Where chemical indices of-
fer conflicting information, major oxide variations were used 
directly, such as for site 4, which shows a relatively high S-D 
index, but a very high sodium content compared with calcium 
and potassium contents, indicating that this site is spilitized 
rather than altered despite the high Parker index and CIA. 
The mineral map for some elements across the spilitized and 
altered surface is presented in Fig. S7.

Geothermometry
Clinopyroxene composition and whole-rock geochemistry 

were used to calculate the temperatures using various models 
are presented in Table 4. Overall, the magmatic temperature 
of dyke ranges from 1222 to 1230°C which is higher than 
that recorded for pillow lavas (T = 1183 to 1218°C). These 
values are consistently and systematically lower in case of 
temperatures obtained from dykes using only clinopyroxene 
compositions (Table 4), and are comparable to temperatures 
obtained from isotherms (Fig 11b) of Lindsley (1983). In the 
ternary isotherm diagram of Seck (1971), the plagioclases 
from the dykes and pillows record temperatures of less than 
750°C (Fig 11a) that can be attributed to rapid quenching and 
spilitization processes.

Fig. 12 - Trace element spidergrams normalized to (a) N-MORB (Sun and 
McDonough, 1989) (b) Chondrite (Nakumara, 1974).

Table 4: Geothermometric estimates of the dyke-pillow lavas samples

Method Putirka et 
al (1996)

Nimis and 
Taylor 
2000)

Putirka 
(2008) 
RiMG 

MODELS

Sample Eqn T1 Eqn 34 Eqn. 32d
Number T( °C) T(°C ) T(°C ) T(°C )
CCD1 Cpx 1 1224.2 0.28 1198.9 1134.4 1198.8
n=8 Cpx 2 1221.5 0.28 1215.6 1028.2 1191.9

Cpx 4 1236.7 0.29 1231 1088.4 1197.5
Cpx 5 1237.4 0.29 1231 1122.5 1214.1
Cpx 6 1223.7 0.28 1217.2 1054.3 1194.9
Cpx 7 1235.5 0.29 1229.9 1071.6 1200.9
Cpx 8 1230.6 0.29 1226.5 1054.7 1198.5
Cpx 11 1234.6 0.29 1228.4 1096.6 1217
Avg. 1230.5 0.29 1222.3 1081.4 1201.7

CCPB3 Cpx 5 1182.4 0.29 1177.1 1194.6 1201
n=4 Cpx 6 1190.1 0.3 1192.9 1056.6 1200.7

Cpx 7 1193.9 0.36 1196.7 1013 1185.8
Cpx 9 1174.5 0.3 1168.8 1161.3 1189.1
Avg. 1185.2 0.31 1183.9 1106.4 1194.2

CCPB Cpx 2 1189.7 0.47 1218.3 966.5 1168
n=4 Cpx 3 1191.1 0.47 1215.6 1022.8 1163.4

Cpx 5 1194.9 0.5 1221.4 1002.4 1162.6
Cpx 14 1191.4 0.49 1217.7 991.1 1162.3
Avg. 1191.8 0.48 1218.2 995.7 1164.1

KD(FeMg
)

Putirka (2008)    
RiMG MODELS

Based on whole rock + CPX 
compositions

Based on CPX 
compositions only 

Table 4 - Geothermometric estimates of the dyke-pillow 
lavas samples.
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DISCUSSION

The pillow lavas from the Corbyn’s Cove section, An-
daman and Nicobar Islands are argubably some of the best 
exposed from any Indian Ophiolite occurrence. Their unique 
morphology, internal structure and close association with the 
hyaloclastite deposits and submarine sheet lavas makes them 
worthy of preservation as a geoheritage site. Morphologi-
cally, the pillows from this site can be classified as dyke-fed 
pillowed lava flow (Walker, 1992). The physical volcanolo-
gy, morphometry and petrochemical studies undertaken here 

provide a unique insight into the emplacement dynamics and 
environment of deposition of the pillow-hyaloclastite-sheet 
lavas along the Andaman Ophiolite belt.

Emplacement of the pillow-hayaloclastite-sheet  
lava sequence

We envisage that the entire dyke-pillow lava-sheet lava 
sequence from Corbyn’s Cove area was emplaced subaque-
ously during the Late Cretaceous in the Indo-Sino Burmese 
context (Fig. 14a) along the flanks of a rising mid ocean ridge 

Fig. 13 - (a) BSE image depicting the two plagioclase phenocrysts. (Plagioclase-A at the top and Plagioclase-B at the bottom) across which compositional 
variations were analyzed (orange marks indicate analyzed spots). Profiles in graphs ‘b’ to ‘e’ generated from EPMA analyses. Major oxide variations (b) and 
weathering indices (c) for Plagioclase-A. Similarly, major oxide variations (d) and weathering indices (e) for Plagioclase-B. 
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(Fig. 14b). The geochemistry of the pillow-hyaloclastite se-
quence in the present study indicates a MORB origin, forming 
a part of the ocean floor prior to the Indo-Burmese collision. 
P-T estimates (1222 to 1230°C; 6 to 8 kbar, not reported in ta-
ble) suggest that the magma was generated at shallow depths 
(~ 20 km) and were transported to the surface by dykes that 
fed the pillow lava flow fields (Fig. 14c). The distinct lack of 
vesicles in the pillow lobes suggests that they were emplaced 
at depths greater than 4 km below mean sea level. The com-
bined low rate of effusion and  high hydrostatic pressure that 
exists at this depth prevented individual pillow lobes from 
inflating too much, restricting them to bulbous forms with 
limited size spectrum. Further, the pillows quenched rapidly 
and did not develop any transverse or longitiudinal expansion 
cracks. The small pillow size, limited crust thickness, devel-
opment of concentric and radial joints further prevented the 
lava from being insulated and allowed for efficient and vio-
lent heat loss along with quenching. Such a rapid heat loss, 
could then lead to the pillows imploding to various degrees, 
giving rise to the associated pillow breccia and hyaloclastite 
deposits. Evidence of hyaloclastite having phantom pillow 
forms lend credence to this fact. The craggy surfaces of most 
pillows could also be a function of quenching and crackling. 
The hyaloclastite deposits associated with the pillows are 
distinctly fine-grained and are also poorly sorted. In places, 
the hyaloclastite also exhibits normal size gradation, suggest-
ing that these deposits flowed under the influence of gravity, 
similar to deposits formed in a prograde deltaic facies.  

The physical morphology and internal structure of lava 
flows generally depends on its viscosity, its cooling rate, its 
effusion rate and the slope of the surface upon which the lavas 
are emplaced. Under similar conditions, if the effusion rate of 

the lava is higher, or if the slope is greater, the lavas will be 
emplaced as pāhoehoe sheets. Lower effusion rates and/ or 
slopes will give rise to individual pillow lobes (Gregg and 
Fink, 1995; 2000). Based on this, the smooth surfaced sheet 
lavas on top of the pillows (Fig. 1c) from the Corbyn’s Cove 
area are indicative of emplacement at higher effusion rates 
under submarine conditions. Similar sheet lavas are common 
from the Galapagos rift, East Pacific Rise (Lonsdale, 1977; 
Ballard et al., 1979; Clague et al., 2009) and Atlantic Ocean 
(DSDP 52, Bryan et al., 1977) as well as in ancient greenstone 
belts (e.g., Duraiswami et al., 2013). Pockets and patches of 
coarse hyaloclastites within the crust of the sheet lavas also 
supports the fact that the sheets were emplaced below water. 
The sheet lavas are criss-crossed by a stockwork of calcite 
veins (Fig. 14d), some of which are also seen within indi-
vidual hyaloclasts (but not the matrix), indicating that these 
calcite veins were almost sygenetic to the lava emplacement. 
By Late Miocene the ophiolite sequence were accreted on the 
south Andaman Islands (Fig. 14e) where they are presently 
exposed.

Syn-emplacement spilitic degradation
Pillow lavas and associated hyaloclastite deposits are 

highly altered due to sea floor hydrothermal processes or 
subsequent regional metamorphism and their geochemistry 
does not reflect the original composition of the erupted lavas 
(Hart et al., 1974; Baragar et al., 1979; Ludden and Thomp-
son, 1979; Ludden et al., 1982; Staudigel and Hart, 1983; Alt, 
1999; Polat et al., 2003). The lavas analyzed in the present 
study show at least two types and generations of alteration, 
indicating large post-emplacement changes in geochemistry. 

Fig. 14 - Cartoon depicting the stages in the formation and emplacement of dyke-pillow-hyaloclastite-sheet lava sequence. (a) Late Cretaceous tectonic setting 
of the Indo-Sino Burmese plates (b-d) emplacement of dyke-pillow lava-hyaloclastite- sequence. (e) Configuration of the Indo-Sinoburmese plates during Late 
Miocene. Note the development of the Andaman Island arc represented by the Narcondam and Barren volcanoes and the back arc setting. Cartoon ‘a’ and ‘e’ 
modified from Acharyya (2007). 
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Prolonged interaction of the basalt with circulating sea 
water gives rise to base-exchange that transforms basalt into 
spilite. Such alteration is seen in modern oceanic crust as 
well as in ancient basalts. Lava quench textures, presence of 
albite-chlorite assemblage (Fig. 10c, d), characteristic high 
sodium: potassium ratios and nepheline-normative composi-
tions in some sample studied indicate that the pillow lavas 
and hyaloclastite from Corbyn’s Cove have undergone vari-
able degress of spilitic degradation (Cann, 1969). In spilitized 
basalts, calcium is selectively leached out from within the 
plagioclase, but pyroxenes remain in a metastable state, close 
to their original compositions (Vallance, 1974b). The salinity 
of the Andaman Sea provided the alkaline pH conditions con-
ducive to base-leaching and hydrolysis during tholeiite-spilite 
transition. Based on geothermometric estimate, we presume 
that spilitization of the pillow lavas occurred at temperatures 
between 1218 to 1164ºC and lower.

Vallance (1974a) demonstrated that there is significant 
loss in SiO2, CaO, FeO, Na2O and Al2O3 and relative increase 
in MgO, Fe2O3 and CO2 during spilitization of tholeiite lavas. 
The samples from Corbyn’s Cove show loss in oxide per-
centage for SiO2, CaO, MgO, and relative increase in FeOT, 
Na2O, K2O, Al2O3, TiO2 and P2O5. Such  an unusual behav-
iour in geochemistry (especially in the sheet lavas) cannot be 
attributed to spilitization alone  and an additional process of 
hydrothermal alteration is envisaged.

Hydrothermal alterations
Berger et al. (1988) found that Rb and Cs are preferen-

tially incorporated within chlorites, smectites and analcite 
during the interaction of basaltic melts and rocks with sea-
water at temperatures ranging from 50 to 300℃. The trace 
element patterns observed for samples in the present study 
show a high relative enrichment of these elements, implying 
that the rocks were subjected to a phase of seafloor altera-
tion as well after spilitization. This is also confirmed through 
the plagioclase mineral profiles discussed in the earlier sec-
tion. In general, the trace element patterns for the lavas show 
patterns similar to that expected from N-MORBs, except for 
enriched LREEs and LILEs such as Cs, Rb Ba, U, K, Nb, and 
to a lesser extent some HREE (e.g., Yb). Enrichment of these 
elements is commonly seen as a result of seafloor alteration 
of basalts (Hart 1969; Hart et al., 1974; Philpotts et al., 1969). 
We attribute the peculiar trace element enrichment to a com-
bination of syn-emplacement alkaline hydrothermal solutions 
and subsequent sea floor alteration. Thus, based on data from 
the present study, we conclude that the chemistry of the lavas 
has been significantly affected by spilitization and alteration. 

CONCLUSIONS

The volcanic suite of South Andaman Ophiolite, India 
consists of a ~30 m thick sequence of sheet lava, pillows and 
hyaloclastite deposits in the Corbyn’s Cove area of south An-
daman Island. The tabular sheet lavas exposed in the top of 
the sequence are criss-crossed by a network of calcite veins 
and are hydrothermally altered. The pillows at the base of the 
sheet lavas constitute a modest flow field fed by dykes. Fairly 
thick hyaloclastite deposits containing sporadic patches of 
pillow breccias are intricately associated with the pillows 
in mound-like progradational bird foot deltas. The original 
magma was a MORB-like thoeliite.This dyke-pillow-hyalo-
castite assocciation has undergone various degrees of syn-

emplacement spilitization and seafloor alteration. This study 
has clearly demonstrated that the geochemistry of the basal-
tic rocks from the South Andaman ophiolite are significantly 
affected by spilitization and hydrothermal alteration and as 
such may provide erroneous inferences about their petrogen-
esis as well as tectonic setting. Physical volcanology as well 
as detailed petrochemistry are therefore imperative in deci-
phering the true nature of submarine pillow-hayaloclastite-
sheet lava sequences.
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