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Search for REY (Rare  Earth  Elements  and Yttrium) have become the order of the day as the  world  progress  

in  latest  science  and  technology  depends  a  lot  on  these  minerals.    The preliminary evaluation of REY in 
the marine sediments/ferromanganese crusts along west coast of India are of prime importance for India.  The 
survey was taken up on the slopes of Chetlat Island and other submerged ridges and in the surface/sub-surface 

sediments east of Chetlat Island, Lakshadweep Group of Islands. The area of 6500 sq. km surveyed can be 
divided into two separate morphological domains. Water depth of area vary from 395m to 2198m.  The eastern 

part has a smooth monotonous seafloor with few isolated small topographic highs around which circular shaped 
depressions are observed.  Western part of the area has four fully submerged prominent topographic ridges. Two 
of the ridges have surface expressions as Kiltan and Chetlat Islands of Lakshadweep. The central part of the area 

is deepest. The sub-bottom data shows two echo types prominent in the area - Type IB and IIIA. Type IB is 
found in the plains with no undulation and is generally associated with areas containing less bedded to no 

bedded sediments, which is supported by clay sediments presents in the area.  
The area is carpeted by silty clay sediment with abundant microforms except for three patches of 

assorted (mixed) sediments in the western part of the survey area. Assorted sediments are made of mixture of 
shells, shell fragments, foraminifers, corals and others in decreasing order.  In silty clay the coarse fraction is 
entirely made up of microforms (foraminifers mainly).  The subseabed sediment is also made up of silty clay 

with abundant microforms from top to bottom.  Fe-Mn crustations / rock fragments were only collected from the 
ridge areas in the western part of the area. The area on the whole is not very prospective in terms of Fe-Mn 

crusts as the ridge area is made of hard bottom surface where sample collection is difficult. 
The  CaCO3  content  (average  45.29%)  of  the  surface  sediments  is  the  highest  among  major 

elements and is derived mainly from the  microforms. Other major elements are SiO2  (average 21.92%),Al2O3 

is 7.01%, Fe2O3 is 4.23%, Na2O is 2.51%, MgCO3 is 1.95%, K2O is 1.31%. The trace elements Cu (47.5 ppm), 
Ni (77.38 ppm), Zn (79.63 ppm), Co (13 ppm), Cr (66.75 ppm) and Mn (0.197%) content is more compared to 

other trace elements like Be, Ge, Hf, Ta, W and Y.  Average Yttrium content is 14.71 ppm which is very low 
compared with world average of 100 ppm in sediments. The concentration of total REEs in surface sediments is 
well below the world average with  an average value of 84.53 ppm. HREE elements are enriched with respect to 

LREE in majority of the surface samples. The chemical content of major, trace and REE elements in the 
sediments of the core have similar values comparable with the surface sediments. Geophysical  surveys  have  

clearly  brought  out  the  orientation,  extensions  of  different geomorphological highs and submerged ridges 
and most of them are following NNE-SSW orientation. The magnetic anomaly varies from -160 to 245nT. All 

the bathymetric highs are associated with gravity highs and magnetic bipolar anomalies of variable sizes. 
Magnetic nature of Kiltan Island appears to be disturbed by later tectonics as it is showing a few bipolar 
anomalies. 



 
Figure-1: Bathymetry contours projected on to 2-D multibeam swath bathymetric map off Lakshadweep 

(Cruise:SR-032) 

 
Figure-2: Magnetic anomaly map off Lakshadweep (Cruise SR-032) 


