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Magnetovariational fields recorded by an array of 
magnetometers in five different Lakshdweep Islands 
were analysed to infer the subsurface structure of the 
region. Only nighttime magnetovariational fields were 
used because of the prevailing uniform source field 
conditions. Transfer functions showing the relation-
ship between vertical and horizontal magnetic field 
components were computed for a period range of 8–
128 min using robust regression analysis. Observed 
induction pattern at all stations is dominated by island 
effect. Two-dimensional modelling across the northern 
part of the Chagos–Laccadive Ridge (CLR) brings out 
midcrustal conductivity anomaly associated with mag-
matic intrusions/fluids along the track of Reunion  
hotspot. This anomaly could be delineated after elimi-
nating the shielding effect due to seawater column  
using 3-D thin sheet approximation. Conductivity 
anomaly may be associated with massive intrusions 
due to hotspot volcanism, during the northward drift 
of Indian plate over the Reunion mantle plume. 
 
Keywords: Conductivity anomaly, Lakshdweep Islands, 
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HOTSPOTS and mid-ocean ridges are two major surface 
manifestations of mantle upwelling and magma genera-
tion on Earth. Hotspots are the regions of elevated topo-
graphy spanning hundreds to thousands of kilometres that 
are capped with volcanoes. Hotspots are considered to  
result from buoyant upwelling of anomalously hot con-
vection plumes arising from the deep mantle1,2. In plume–
lithosphere interactions, partial melting of large plume 
head and/or hydrothermal circulation propagating through 
fissures and fractures can significantly enhance the elec-
trical conductivity of the medium. Therefore, knowledge 
of electrical conductivity distribution can provide inde-
pendent constraints in tracing the plume–lithosphere  
interactions. 
 Conductivity anomalies have been inferred by analys-
ing the anomalous signatures in the transient geomagnetic 
field components through the principle of geomagnetic 
depth sounding (GDS)3,4. A large scale magnetometer  
array (including permanent observatories) in south India 
helped to locate the anomalous conductive structures in 

Palk Strait and underneath the Commorin Ridge5–7. Inte-
gration of regional magnetometer array over Indian Penin-
sula as well as supplemented by the ocean bottom magneto-
meter deployed in the Bay of Bengal mapped a major 
regional scale conductivity anomaly centred immediately 
south west (SW) of southern tip of India (SIOCA: south 
Indian offshore conductivity anomaly)8. 
 The Chagos–Laccadive Ridge (CLR) is an aseismic 
ridge in the Indian Ocean that formed by the action of the 
Reunion hotspot. Drilling results from the Ocean Drilling 
Programme (ODP) sites suggest that the CLR was formed 
by processes associated with the Reunion plume9. The 
CLR extends more than 2500 km (north–south) on the 
western side of India into the Indian Ocean basin. The 
Lakshdweep group of islands occupy the northern part of 
the CLR. 
 Regional GDS survey was carried out in Lakshdweep 
and surrounding islands (station locations are shown in 
Figure 1) during April–May 2004. The thin sheet model-
ling of induction pattern (in terms of distribution of depth 
integrated conductance) has brought out high conducti-
vity anomaly associated with the track of the Reunion 
hotspot10. This paper presents a more detailed 2-D model 
of the electrical conductivity anomaly associated with 
CLR. 

Geology and tectonics of the area 

The SW continental margin of India comprises several 
tectonic features that include CLR, Pratap Ridge and 
chain of grabens filled with sediments bordering the west 
coast of India. CLR is a prominent topographic feature, 
over which the Laccadive (Lakshdweep), Maldives and 
Chagos group of islands have formed. The Lakshdweep 
group of islands forms the northern part of CLR and is 
parallel to the western margin of India. Various hypothe-
ses have been postulated for the evolution of CLR. 
Northern part of CLR is a fragment of the Indian conti-
nent11–13 and old transform fault14,15. Recent studies16 
suggest that the northern part of the ridge formed a transi-
tion between continental crust and oceanic crust to the 
east and west respectively. 
 The findings of the ODP Leg 115 support that CLR is 
the inactive and subsided part of a linear volcanic feature, 
formed during the northward motion of the Indian plate 
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over the Reunion hotspot17–19. A huge eruption of this 
hotspot around 65 Ma has led to the Deccan volcanism 
and separated Seychelles Plateau from India. 
 Analysis of magnetometer array data is described here. 
Detailed review of data processing techniques are given 
in refs 3, 20 and 21. 

Data collection and processing 

For data acquisition, Magson fluxgate magnetometers 
were deployed at five different islands as shown in Figure 1 
and data were collected during April–May 2004 with a 
sampling interval of about 10 s. 

Magnetograms 

In magnetometer array studies, the physical quantities 
measured are the time-varying geomagnetic field, gener-
ally two horizontal components (X-northward positive 
and Y-eastward positive) and the vertical component  
(Z-positive downward). These time-varying fields have 
their origin in electric currents in and beyond ionosphere 
resulting from complex interactions of radiations and 
plasma flux from the Sun with the Earth’s magneto-
sphere–ionosphere. 
 Some idea on the nature of conductivity distribution in 
the area under investigation can be obtained by the  
 
 

 
 

Figure 1. Map showing the trace of Reunion hotspot (dashed line) 
and Chagos–Laccadive Ridge in the central Indian Ocean formed  
during the transit of Indian Plate over it48. Tectonic and structural  
details for the western Indian shield and the offshore areas are adapted 
from refs 49–51. Lakshdweep group of islands that form the northern 
part of CLR and different GDS stations occupied during April–May 
2004–05 are shown. Five different islands occupied are: MIN, Minicoy; 
KAV, Kavaratti; BAN, Bangaram; AMI, Amini; CHT, Chetalat; DVP, 
Deccan Volcanic Province; CCR, Central Cratonic Region; SGT, 
Southern Granulite Terrain; profile AA′A″ used for interpretation is 
also shown. 

examination of stacked magnetograms of selected distur-
bance events in time domain. This is due to the fact that 
the variations in the vertical magnetic field are most  
indicative of lateral conductivity inhomogeneity as such 
inhomogeneity produces phase shifts and phase reversals 
in Z between two sites. If there were no lateral variations, 
during uniform source, one would expect no appreciable 
change in X and Y components and negligible amplitude 
would be observed in Z variations. 
 Magnetograms representative of a current concentra-
tion anomaly are shown in Figure 2 for the substorm 
event recorded on 5 May 2004. From the stacked plot, it 
can be seen that the amplitude of Z-variations is sup-
pressed at Minicoy (MIN) and Bangaram (BAN). Though 
there are no pronounced spatial latitudinal variations in X 
and Y, strong changes exist at BAN and Amini (AMI). 
Such variations can be used to distinguish the situations 
arising due to the lateral inhomogeneities. 

Spectral analysis 

The observed anomaly over a station is integrated response 
of different conductive subsurface layers with lateral in-
homogeneities; it is always desirable to have separate re-
sponse of each layer in order to estimate its electrical 
parameter. Depth penetration of the induced currents be-
ing function of frequency, this is achieved by examining 
the observed variations in frequency domain. Digitized 
magnetic variation data (X, Y and Z) are chosen for time 
period (t) with sampling interval Δt. The requirement is 
that, the signal should have negligible spectral energy at 
periods shorter than twice the sampling interval (i.e. at all 
frequencies above the Nyquist frequency). The fast Fou-
rier transform (FFT) of each component is computed  
by using the FFT programmes of Cooley and Tukey22. 
 
 

 
 

Figure 2. Magnetograms for the disturbed event recorded on 5 May 
2004 (13:00–22:00 UT) at four different islands. 
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Figure 3. Fourier amplitude spectra for 2.5 h sequence of magnetic storm, 13:00–22:00 UT, on 5 May 2004,  
recorded at BAN and AMI. 

 
Generally the transformation to the frequency domain is 
carried out according to the complex Fourier transform  
 

 ( ) ( ) exp( i )d .*g f t t tω ω= −∫  

 
The Fourier spectra give the frequency content of time 
series data. The lower and upper frequency limits are set 
by length of data set and Nyquist frequency respectively. 
Magnetovariational data analysis is based on the Fourier 
components of X, Y and Z variations at different frequen-
cies. 
 The amplitude spectra of each component are plotted 
against period (T) for BAN and AMI and are shown in 
Figure 3 for the substorm event recorded on 5 May 2004. 
Periods are selected at which one horizontal component 
(X) has a maximum value and other is reasonably station-
ary at a maximum or minimum value. In Figure 3, the 
peak values in X are observed at 64, 42, 34, 26 and 
19 min periodicities. 

Transfer functions 

The main goal of processing technique is to transform 
magnetovariational data into frequency-dependent res-
ponse functions symbolizing estimate of normalized 
anomalous field. This is achieved by calculating the 
transfer functions that show the relationship between 
anomalous and normal field components. 
 In practice, time-varying magnetic fields observed at 
any recording site can be considered to be composed of 
normal and anomalous parts23. If Xn, Yn and Zn and Xa, Ya 
and Za represent the components of the normal and 
anomalous field respectively, then magnetic field compo-
nents at any site (Xs, Ys and Zs) can be separated into 
normal and anomalous parts (e.g. Xs = Xn + Xa). In such a 

case, at a given site and for a given frequency interstation 
transfer functions that relate the anomalous and the nor-
mal field components can be expressed as: 
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The tensor (as shown in the equation) relating the anoma-
lous and normal fields contains the nature of electrical 
conductivity distribution. 
 Under the assumption of uniform source field for short 
period fluctuations, when Zn → 0 and Zs ~ Za, the vertical 
field transfer functions (Tzx and Tzy) can be expressed by a 
linear combination of two horizontal components 
 
 Za = Zs = TzxXn + TzyYn. 
 
The magnitude of induction (real/quadrature) arrow is 
given by  
 

 2 2( )zx zyS T T= +  
 
and azimuth of the arrow 
 
 1tan ( / ).zy zxT T−Φ =  
 
Conventionally, the conductivity information contained 
in vertical transfer functions is extracted by presenting 
them as induction arrows. As a matter of convenience, the 
direction of real arrows is reversed so that they point  
towards regions of high electrical conductivity. Hence, 
when these arrows are displayed at all the sites, they form 
a powerful tool to locate and define the trend of the  
involved conductivity structures. 
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Figure 4. Observed induction arrows for 8, 19, 26 and 57 min (ref. 10). Notable point is that reversal between 
AMI and CHT in spite of seawater effect surrounding the islands. Line AA′A″ has been used for interpreting the 
geoelectric structure across CLR and is shown in T = 26 min. 

 
 
 We have selected local nighttime variations to ensure 
that the inducing field is uniform. The vertical field trans-
fer functions are estimated by using 8–12 events  
(depending on data availability at each site). Using the 
given equation, the induction arrows were computed for 
the period range of 8–128 min using a robust technique24 
and are discussed here. 

Induction arrows 

The maps of observed induction arrows (for both real and 
quadrature; for periods 8, 19, 26 and 57 min) along with 
the bathymetry of the study area10 are shown in Figure 4. 
 In spite of island effect (that is due to the sharp con-
ductivity contrast between island and sea), the observed 
induction pattern at shorter periods (8–26 min) shows a 
reversal pattern between AMI and Chetalat (CHT). The 
induction pattern at BAN also points towards this region. 
This indicates a zone of current concentration along the 
track of CLR that is located between CHT and AMI. 
Thus at short periods, the induction pattern is dominated 
by the conductivity anomaly of the islands. At higher  
periods (34–57 min), the induction arrows point towards 
deep sea. The magnitudes of the NE oriented arrow  
diminish progressively with increasing periods, vanishing 

almost around 43 min. At still longer periods (shown only 
for 57 min), they rotate anti-clockwise and point towards 
the deep sea (where the water column has a thickness 
over 3 km). At Kavaratti (KAV) and MIN, the induction 
arrows point towards deep sea and CLR in southeast (SE) 
directions for all periods. 

Hypothetical event analysis 

Projecting the induction arrows on to the line of the tran-
sect of MV is carried out by the hypothetical event tech-
nique25. Hypothetical event analysis (HEA) is another 
form of depicting transfer functions in which the vertical 
field at all sites is computed with respect to external hori-
zontal field of one unit with specified polarization. In an 
ideal 2-D case, the strongest response would be seen 
when the horizontal field is polarized at right angles to 
the strike, whereas the response would vanish for the  
orthogonal polarization uniform horizontal field of one 
unit with azimuth φ in clockwise direction with respect to 
north will induce currents such that its vertical field can 
be written as 

 Zr = (Tzx)r
 * cosφ + (Tzy)r

 * sinφ 

 Zi = (Tzx)i
 * cosφ + (Tzy)i

 * sinφ. 
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Figure 5. Pseudosection of real Z/H along profile AA′A″ brings out anomalous zone beneath AMI for N70°W 
polarization and the pattern diffuses for orthogonal polarization N20°E. Note that the vertical scale is square root 
of the time period. 

 
The real (r) and imaginary (i) parts of the predicted 
anomalous response can be further combined to estimate 
modulus and phase of anomalous field 
 

 2 2
m r iZ Z Z= +  

 
 Zφ = tan–1(Zi/Zr). 
 
Ingham et al.26 suggested an useful method of presenta-
tion of the transfer functions in terms of Z/H pseudosec-
tions. In this approach, if the values of Zr or Zm from a 
number of sites on a transverse are available at several 
periods, they can be contoured on a pseudosection for 
which the horizontal scale distance of sites along the 
traverse and the vertical scale is usually the square root of 
the period. This method, thus, serves as a qualitative 
guide to the variations of conductivity both with depth 
and along the line of sections. 
 Figure 5 shows the pesudosection for two mutually  
polarization angles corresponding to –70° and 20°. The 
pseudosection corresponding to –70° shows a low value 
of real Z/H at AMI. This feature is seen for lower periods 
and gets diffused for higher periods suggesting the shal-
low nature of the conductivity anomaly. 
 Though all stations have an island effect, this analysis 
has brought out the well defined conductivity anomaly 
beneath AMI corresponding to a polarization of N70°W 
and for orthogonal polarization of N20°E, the pattern  
almost diffuses. This suggests that the anomaly is largely 
2-D in nature. 

Long period magnetotelluric sounding 

Magnetotelluric sounding provides a way to determine 
the electrical conductivity image of the subsurface by  
simultaneous measurement of natural electric and mag-
netic field variations27. For a general 3-D variation, hori-

zontal electric (Ex, Ey) and magnetic (Hx, Hy) field at a 
given frequency are related through 
 

 ,x x

y y

E H
Z
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where Z (impedance tensor) is a complex tensor in fre-
quency domain 
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Apparent resistivity and phases are computed as 
 

 1 | | 2ij ijZρ
ωμ

=  

 
 φij = arctan(Im(Zij)/Re(Zij)), 
 
where i = 1, 2 and j = 1, 2. 
 For subsurface geoelectrical mapping, three long  
period magnetotelluric (LMT) sounding units and five 
GDS stations were operated at different islands. Data 
from two LMT and GDS units were lost due to the  
encroachment of seawater during a cyclonic storm. We 
present representative results from the LMT site CHT. 
Figure 6 shows the apparent resistivity (ρxy and ρyx) and 
phases (Φxy and Φyx) from 10 to 16,000 S along with the 
1-D conductivity structure. This conductivity–depth  
profile suggests that the top layer is a sedimentary layer  
extending up to a depth of about 6–8 km, presence of 
high conductivity layer at 18–22 km depth and a possible 
lithosphere-boundary at a depth of about 70 km. The 
presence of a high conductivity layer at midcrustal depth 
suggests rheological stratification and marks the onset of 
ductile behaviour. This layer arises due to the presence of 
fluids trapped beneath the impermeable layer28,29. It is 
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Figure 6. Apparent resistivity (ρxy and ρyx) and phases (Φxy and Φyx) curves for the LMT site CHT. One-
dimensional resistivity depth section for different resistivity structure along two measurement directions (N–S 
and E–W) is shown. 

 
believed that these fluids may be produced by thermally 
controlled ametamorphic dehydration process30,31. 

Modelling 

Thin-sheet modelling 

In regional scale studies like induction in the vicinity of 
the islands, coastlines, channels, etc., the charge collected 
at conductivity discontinuity cannot be neglected and cur-
rent flowing in and out of the thin sheet must be consi-
dered, i.e. formulation should include both poloidal and 
toroidal modes. Thus, the geological structure of 
Lakshdweep group of islands is complex that it cannot be 
approximated to a 2-D structure. Numerical solution of  
3-D structures is limited in the literature. This is due to 
large computer storage and computational time that solu-
tion of Maxwell’s equations requires for a reasonable  
approximation. However, if conductivity anomalies are 
confined to a surficial layer and having a thickness much 
smaller than the skin depth of the underlying medium, the 
computational procedure can be greatly simplified by  
replacing the non-uniform layer as a thin sheet of variable 
conductance32. Later, Price has pointed out that charges 
collected at conductivity discontinuities are bound to  
affect the local electric field33. We have adopted 3-D 
thin-sheet modelling developed by Vasseur and Weidelt34 

for calculating the shielding effect due to seawater and 
sedimentary basin. 
 The limit on the thickness of the sheet is provided by 
the conductivity of the material constituting the sheet as 
well as by the linked electrical substratum so that, at the 
periods of investigation, the horizontal field remains con-
stant over the thickness of the sheet7,35. This implies that 
the thickness of the sheet should be small compared to 
the skin depth of the diffusing electromagnetic (EM) 
wave, in the layer immediately beneath the sheet, at a 
considered period. A second condition is that the sheet 
thickness should be very small in relation to the skin 
depth in any material included in the sheet. In numerical 
grid, node spacing should not be greater than one-third of 
the skin depth of the layer underlying the thin sheet. The 
thin sheet was assigned a thickness of 6 km that allows 
incorporating bathymetry (depth of seawater column) as 
well as sedimentary basin of the study region. This thin 
sheet layer was considered to overlie a three-layered 
structure having a resistivity of 200, 1000 and 50 Ωm 
with a thickness of about 20 and 50 km is considered to 
overlie a half space of about 50 Ωm. The choice of the 
background-layered structure was based on the geoelec-
trical model obtained from CHT results. 
 The skin depth of the underlying layer for 19 min is 
about 240 km and is much larger than the assumed thick-
ness (6 km) of the anomalous surface layer. Similarly, the 
skin depth of the seawater is approximately 10 km, again 
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about 3–4 times larger than the maximum depth of the 
seawater. Thus, the thin sheet conditions35 are met every-
where. The grid spacing is 25 km and satisfies the condi-
tion that it should be less than one-third of the skin depth 
of the underlying layer. Thus the thin sheet satisfies the 
conditions necessary to validate the thin sheet approxima-
tion as described earlier. 
 For the purpose of numerical computation, an area of 
5°–15°N and 71°–80°E was chosen and divided into 
50 × 50 grid with a grid interval of 25 km, i.e. one order 
less than the skin depth of the underlying layer beneath 
the thin sheet. The computations have been carried out 
for a period of 8–128 min. For calculating the island  
effect, the thickness of the water column has been 
adopted from the bathymetry maps published by the  
Naval Hydrographic Office36 and thickness of the sedi-
mentary basin from isopach map of Arabian Sea37 as well 
as from the gravity modelling carried out by Radha 
Krishna et al.16. Resistivities of 10 and 50 Ωm have been 
adopted for layers I and II from LMT results. The con-
ductivity of seawater was taken to be 0.33 Ωm (ref. 38). 
Conductance map of Lakshdweep and surrounding region 
is shown in Figure 7. The above thin sheet was consi-
dered to be overlain by 1-D structure as discussed in 
LMT section. The shielding effect obtained from these 
calculations is shown in Figure 8. 

2-D Modelling 

Data regarding the electrical conductivity distribution  
beneath the subsurface are extracted from the induction  
 

 
 

Figure 7. Conductance codes depicting distribution of conductance 
values in the thin-sheet model for Lakshdweep and surrounding  
regions. One-dimensional structure beneath thin sheet is also shown. 
Magnetometer sites are marked by solid circles. Conductance codes 
used are llllll  30 S, aaaaa 1160 S, bbbbb 3700 S, ccccc 7000 S, ddddd 
10100 S. 

responses at different frequencies by numerical model-
ling. The numerical modelling is carried out by finite dif-
ference (FD), finite element (FE) and integral equation  
 
 

 
 

Figure 8. Comparison between observed induction pattern (dot) and 
calculated shielding effects due to variations in the seawater column 
with sedimentary basin together (blue-diamond) are shown for three 
different periodicities. 
 

 
 

Figure 9. The geoelectric crustal model across northern part of CLR 
(Lakshdweep group of islands) brings out midcrustal conductivity 
anomaly associated with Reunion hotspot activity when Indian plate 
has moved over it. Layers I and II correspond to unconsolidated and 
consolidated sedimentary layers. 
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Figure 10. Residual induction arrows obtained after eliminating the seawater column and sedimentary basin  
effect (black circle) for three different periods. Pentagon denotes the computed values for the model shown in 
Figure 9. 

 
(IE) methods. IE codes have been mainly used to model 
the responses from finite bodies, whereas the FD and FE 
codes have been developed for general varying subsur-
face conductivity. We have adopted 2-D FD algorithm 
developed by Cerv et al. for estimating the electrical con-
ductivity distribution beneath the Lakshdweep region39. 
In this method, Maxwell’s equations are solved by repre-
senting the differential equations and boundary condi-
tions in the form of FDs between field values at adjacent 

points on a 2-D grid superimposed on the conductivity 
distribution. In the procedure of forward modelling, after 
defining the model parameters, the response function is 
computed and compared with the observed one. Thereaf-
ter, the parameters of the model or the model itself are 
changed until a satisfactory fit is found between the com-
puted and the observed response. For 2-D modelling, the 
total length of the selected profile is 150 km with a node 
spacing of about 3 km. For eliminating the edge effects 
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(i.e. boundary effects), the grid spacing is extended to  
sufficiently larger distances away from the observational 
domain. The residual induction arrows obtained after 
eliminating island effect from observed have been mod-
elled and discussed here. 
 For modelling purpose, the anomalous vertical field (Zr 
and Zi) defined along the profile AA′A″ running perpen-
dicular to the strike were used to develop the geoeletrical 
model. The anomalous vertical fields were generated 
from transfer functions by application of HEA for a  
polarization of horizontal field which maximizes the in-
duction. 
 Two-dimensional modelling was carried out for 19 min 
as the induction arrows acquire a peak value at this perio-
dicity. The thickness of the lithosphere adopted in the 
present study is about 70 km and the distribution of the 
electrical resistivity values adopted in the 2-D-model was 
based on LMT results from CHT. This result suggests 
that lithosphere–asthenosphere boundary at 70 km (hav-
ing resistivity of about 1000 Ωm) with the half-space of 
50 Ωm below asthenosphere. The lithosphere thickness 
obtained from LMT results correlates very well with the 
shear wave velocity structure40,41 and gravity studies car-
ried out by Radha Krishna et al.16. These studies suggest 
that the thickness of the lithosphere beneath CLR is about 
70–80 km. 
 As the shielding effect due to seawater layer and sedi-
ments has been eliminated, the residual induction arrows 
have been modelled by replacing them with a land mate-
rial simulated by resistivity of 200 Ωm. The residual  
induction pattern has been explained in terms of high 
conductivity anomaly underlying AMI and extending  
towards BAN as shown in Figure 9. Comparison between 
residual and calculated induction pattern is also shown in 
Figure 10. The reliability of the model was tested by 
comparing the residual induction and calculated response 
at a period of 19 min and two additional periods of 26 
and 57 min. The possible cause for this high conductivity 
anomaly is discussed here. 

Results and discussions 

Suppression of induction arrows at AMI and reversal  
between BAN and CHT suggests the concentration of 
anomalous induced currents in an elongated structure cor-
responding with the track of the Reunion hotspot. This 
has been reflected as an anomalous conductivity zone at a 
depth of about 3–16 km along the track of Reunion  
hotspot from the 2-D modelling carried out across the 
Lakshdweep group of islands (northern part of CLR). 
This zone may represent the underplating mantle material 
related to the Reunion hotspot volcanism. 
 Movement of Indian lithosphere plate over Reunion 
mantle plume produced a chain of volcanic islands (Lac-
cadive and Maldive Islands) during 45–60 Ma (ref. 42). 

Thermal remobilization/reactivation during this period  
may have increased the mantle temperature beneath the 
CLR43. Progressive adiabatic melting in the upper mantle 
leads to large volumes of magma that are partially erupted/ 
intruded at the earth’s surface44,45. This is reflected as 
high-density mantle material underplating beneath CLR 
from gravity studies carried out by Singh46, Ashalatha et 
al.47 and Radha Krishna et al.16. This thermal reactivation 
may trigger and release hydrous fluids/volatiles that 
could be a source for high conductivity anomaly observed 
beneath CLR. This is reflected as a low velocity zone 
(15–25 km) mapped by Manglik41 using shear wave  
velocity. The zone of low seismic velocity, high mantle 
temperature and underplating mantle material beneath 
CLR is not necessarily coincident with depth and may 
symbolize partial melt of crustal and mantle material asso-
ciated with the hotspot volcanism. Thus, the anomalous 
conductivity layer may represent a underplated magma 
chamber of basic composition which becomes ponded at 
or near the crust/mantle following their ascent through the 
mantle related to hotspot volcanism. 

Conclusions 

Midcrustal conductivity anomaly has been identified in 
Lakshdweep Islands (northern part of CLR). However, 
the deep structure of CLR still remains elusive. New sea-
floor EM measurements in this region supplemented by 
LMT soundings over Lakshdweep Islands will be useful in 
determining the electrical conductivity distribution for the 
evolution of northern part of CLR. 
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