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The Chagos—Laccadive Ridge (CLR) is a prominent
aseismic topographic feature in the northern Indian
Ocean. The evolution and origin of the CLR continues
to be a subject of great debate. Geomagnetic depth
sounding studies have been carried out in five different
Lakshadweep Islands. Transfer functions, summering
relationship between anomalous and normal compo-
nents of transient geomagnetic variations, by virtue of
their sensitivity to sub-surface electrical conductivity
distribution facilitate to constrain the deep structure
and thermal state of the CLR.

The induction arrows over a wide range of periods
indicates dominance of island effect. The residual in-
duction arrows (obtained after accounting for the
Island effect) suggest the concentration of anomalous
induced currents in an elongated structure corre-
sponding with track of the Reunion hotspot. Further,
the thin sheet modelling of the residual induction ar-
rows brings out a narrow belt of high-conductivity
zone close to the eastern margin of the CLR. This is
interpreted in terms of partial melt associated with the
northward drifting of Indian plate over the Reunion
mantle plume (65 Ma). The increase in the longitudi-
nal conductance from north to south can be attributed
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to the degree of partial melting with younging of the
age of volcanic intrusion to the south.
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THE southwestern continental margin of India comprises
several tectonic features, including the Chagos—Laccadive
Ridge (CLR), Pratap Ridge and a chain of grabens filled
with sediments bordering the west coast of India. The CLR is
a prominent aseismic topographic feature over which the
Laccadive (Lakshadweep), Maldive and Chagos group of
islands have formed. The Lakshadweep group of islands
forms the northern part of the CLR and is parallel to the
western continental margin of India.

Various theories have been proposed regarding the
evolution of the CLR.

(a) Fisher er al." and McKenzie and Sclater® associated
the Chagos—Laccadive ridge with an old transform
fault formed during the Cretaceous to Eocene period
while India moved northward.

(b) Francis and Shor’ have considered a hotspot origin for
the ridge. This ridge was formed from the interaction
of transiting Indian plate with the Reunion hotspot.

(c) Ben Avraham and Bunce® proposed diverse segmental
origin for the CLR. The north and south segments
have a volcanic origin, whereas the central part (Mal-
dive segment) is a continental fragment drifted away
from India.

(d) From the joint interpretation of seismic reflection and
magnetic profiles, Naini and Talwani’ and Harbison
and Bassinger® suggested that the northern part of the
CLR was a fragment of the Indian continent.

(e) Based on free-air anomaly and seismic profiles, Radha
Krishna et al.” inferred that the northern part of the
ridge formed a transition between continental crust
and oceanic crust to the east and west respectively.

To constrain the nature of the crust beneath the northern
part of the CLR, by conductivity imaging, we have carried
out long-period magnetotelluric and geomagnetic depth
sounding (GDS) experiments during April-May 2004 at
five different Lakshadweep Islands (Figure 1). In this
communication, we present the results obtained from the
GDS experiment.

In GDS, deduction of the lateral conductivity distribu-
tion is based on the three components of the time-varying
geomagnetic field, generally the geographic north (X),
east (Y) and vertical (Z) components. The time-varying
magnetic fields, which have their origin in the current
systems in the ionosphere and distant magnetosphere, act
as a natural source and induce secondary currents in the
conductive layers of the earth. Transformation of the
time-varying magnetic fields into frequency-dependent
response functions is suitable for drawing qualitative and
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