
PRELIMINARY INVESTIGATION FOR RARE EARTH ELEMENTS & YITRIUM 

(REY) AND SEAFLOOR MASSIVE SULPHIDES (SMS) IN AND AROUND 

ALCOCK SEAMOUNT, ANDAMAN SEA – SR 022 

As a part of FS: 2016-17, Cruise SR-022 was undertaken in parts of Alcock Seamount, West Sewell 

Ridge (WSR), Central Andaman Trough, Sewell Rise (SR) and Invisible Bank. The cruise was undertaken 

with the main objective of identifying potential Fe-Mn crust zones and the presence of Seafloor Massive 

Sulphide (SMS) deposits in the Andaman Sea. The Fe-Mn crust exploration in the present cruise over the 

ridges and mounts in the Andaman Sea was mainly concentrated on areas shallower than 2000m water depth 

based on various scientific factors and constraints. Remotely Operated Vehicle (ROV) dive locations were 

selected along gentle to steep slopes over the seamounts and ridges based on sub-bottom profiling data where 

sediment cover was absent or veneer. Samplings were also carried out in the potential zones using ROV, 

gravity corer, dredge and grab samplers. Twenty-one ROV dives were carried out along upslope direction on 

the seamounts along a track length of approximately 300 m on gentle to moderately steep slopes where 

sediment cover is less or absent as identified based on the Sub-bottom profiles. The ROV dives include, 5 

dives on Alcock Rise, 11 on Sewell Rise, 3 on West Sewell Ridge and 2 dives on Invisible Bank.  

The ROV videography over the Alcock area indicated considerable sedimentation over the seamounts 

at deeper depths. Further, the seamounts at shallow depths without sediment cover were devoid of any 

encrustation (may be due to shallow OMZ). In the ROV videos obtained, crusts/nodules were observed along 

the slopes of the seamounts and ridges in the Sewell Rise (Plate 1) and West Sewell Ridge (Plate 2) at water 

depths ranging from 900 to 1300 m. In the ROV images, the crust/nodules occur as pavements with different 

surface textures viz. smooth, nodular, gravelly and Botryoidal in nature. On the other hand, occurrences of Fe-

Mn crust over Invisible Bank are mainly massive elliptical, rod, spherical, gravel, pellets and nodular in 

nature. The Cobalt values analyzed for 2 samples clearly suggest they are distinctly different in their origin as 

identified from their nature of occurrence. Extremely low trace element and rare earth element content and 

very low Co/Zn ratios for the crusts of Invisible Bank indicate a hydrothermal precipitation and hence possess 

low economic potential. 

From the geochemical study of encrustations from Sewell Rise (SR) and West Sewell Ridge (WSR), 

it appears that the crusts and nodules have REE content comparable to that of world ocean. All these 

encrustations have high values of Fe and Mn. Hence, the signatures of crusts/nodules from the Sewell Rise, 

West Sewell Ridge and Invisible bank indicate that these are Fe-Mn crusts/nodules. The geochemical 

signatures of crust from SR suggest a dominant hydrogenetic origin along with hydrothermal input of 

elements. Whereas, both the crust and nodule from WSR indicate pure Hydrogenetic origin. The total REE 

value of Fe-Mn crust/nodule from SR and WSR varies between 638 and 2100 ppm and Cobalt varies between 

1650 and 3475 ppm. Other trace metals like Ni, As, Ba also show enrichments. From the present observations 

it is recommended that the promising and probable areas of Fe-Mn encrustations occur in the Andaman Sea.  



 
Plate 1: Fe Mn occurrences identified in the Southern flank of Sewell Rise, Andaman Sea 

 
Plate 1: Fe Mn occurrences identified using ROV in the West Sewell Ridge, Andaman Sea 

 


