
PRELIMINARY SEARCH FOR PHOSPHORITE OVER SEA MOUNT  
(CALICUT MT.) OFF CALICUT, KERALA  

[FS: 2017-2018; Proposal ID: ME/SR/1A/WC-1/SR/2017/033; Cruise SR-033] 

An  area  of  2700  sq.km  was covered off Calicut, Kerala with high resolution swath bathymetry, sub-bottom 

profile, magnetic, ADCP  and  seabed  sampling  surveys.  The surveys brought out detailed information about 

the seabed morphology, sub-surface features, structure and mineral resource of the area. Swath bathymetry 

survey in the area shows two prominent seamounts (Calicut mount and Elikalpeni Bank) and pock marks 

present in the area.  Calicut mount is as shallow as 20 m with a summit area of 93sq.km, while the Elikalpeni 

bank summit is just 12 m below sea level with a summit area of 37sq.km.  As chances of finding and sampling 

mineralized crust and nodules are less on the slope of 25° to 42°, suitable terraces on the flanks of seamounts 

were identified for sampling. The morphology of seamount slope with multiple break in slopes is similar to the 

on land basaltic or bedded sedimentary terrain with break in slopes between different lava flows/litho-units. 

Seabed sediment classification based on backscatter modelling was attempted.  The backscatter  image  showed  

a  smooth  homogeneous  seafloor  in  the  deep  regions  and  the classification is found matching with the 

published seabed sediment distribution map of the area.  SBP surveys fulfilled the objective of identifying 

sediment barren zones from the area for seabed  sample  planning  and  mineralized  crust  and  nodules  were  

successfully  recovered  from  such  identified areas.  

Selective seabed sampling operations carried out at pre-determined locations on terraces between 300 

and 900 m water depths brought out rocky samples coated with ferro-manganese material. Rocks with ferro-

manganese coatings were recovered from 780 m water depth. Rocks with  phosphorite  bands  were  picked  

form  water  depth  of  650  to  710  m.  Laboratory studies showed P2O5 enrichment from 4 to 15% in bulk 

samples and upto 21.33% in separated mineral bands of rocks. Spot analysis by EDX showed enrichment of 

P2O5  from 21 to 31.54 wt. % with fluorine  content  between  2.1  and  7.56  wt.  %.  The  geochemical,  SEM  

and  EPMA  study  of  the samples  collected  from  Calicut  Mount,  indicates  phosphorite  formation  under  

reducing conditions. Ferrugenous  rock  with  11  %  SiO2,  43.96  %  Fe2O3  and  21.04  %  CaCO3  were  also 

recovered from the area. Fe-Mn oxide accretion over rock piece had 35.75% FeO and 32.02% MnO content. 

Very low trace element contents indicated shorted period of mineralization. Fe-Mn substrate  rock  and  

ferruginous  limestone  showed  HREE  enriched  pattern  with  negative  Ce anomaly, while Fe-Mn oxide layer 

showed positive Ce anomaly indicating its precipitation under oxic environment.  The mineralogy showed  

apatite and  minerals of Fe like goethite, ferrihydrite, nontronite (Fe rich clay mineral), lepidocrosite and 

hematite formed under oxic conditions along with other minerals like calcite, quartz, grossularite and epidote. 

The  Magnetic  anomaly  in  the  region  vary  from  -134  to  271  n  T.   From the spectral analysis of 

the data two layers can be inferred. The average depth of the two interfaces is 6.5 km deeper and that of 

shallower layer is 2 km. The magnetic anomaly map shows the high magnetic zones on the north-western part of 

the survey area and lower magnetic anomaly in the southwest and northeastern part. Current profiles recorded 

using ADCP found control of topography over current vector with an increase in current magnitude near the 

seamounts.  This increased current speed on topographic high helps in mineralization by providing a sediment 

free environment.  CTD profile measurements showed a mixed layer thickness variation from 72 to 85 m with 

no much spatial variation in temperature profiles. 

  
 

Figure-1: Multibeam generated grid model of the survey area, Cruise SR-033 off Calicut, Kerala



 
Figure-2: Magnetic Anomaly Map of SR-033 Cruise off Calicut, Kerala 

 


