
PRELIMINARY INVESTIGATIONS FOR PHOSPHORITES IN CONTINENTAL 
SLOPE OFF MANGALORE, KARNATAKA 

(FS: 2016-17, Cruise SR-027) 

 

For preliminary investigations for phosphorites by delineating  phosphate occurrences in continental slope off 

Mangalore, Karnataka, SR-027 cruise was taken up as FSP Item No. 2016-17/ME/SR/M-IC/SR/2016/027 

during field season 2016-17. An area of 3000 sq.km was covered off Mangalore with high resolution swath 

bathymetry, sub-bottom profile, magnetic, gravity, 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. Multibeam surveys revealed the seabed morphology with a seamount of 1500 m local relief rising from 

1800 m water depth. The 172 sq.km flat surface at <500 m water depth formed an ideal topographic domain for 

phosphogenesis. The sub bottom profile sections taken across the area revealed homogenous uninterrupted 

sediment layers in the deeper parts, extending 50-60m and homogenous sediments of 20-25m thickness on top 

of the mount. Extension of a hard compact high density layer from the periphery of the seamount to the central 

part was seen buried under sediment cover of 20-25 m. This layer was assumed as the phosphatized crust. From 

the coarse fraction studies, three major types of phosphatic materials were recovered from the area, 1) 

megascopic phosphatic concretions of 5-10 cm size, 2) phosphatic pellets of 2-5 mm size occurring largely over 

Xenophora shells and 3) microscopic phosphatic materials of <1 mm size. Microscopic studies of the coarse 

fractions showed distribution of phosphatic material on the rim of the seamount. Studies of sub-surface sediment 

of core samples also showed phosphatic materials at sub-surface layers, which are inferred as spill over from the 

seamount during high energy events. Geochemical studies showed a P2O5 content of 22-26 % in phosphorite 

nodules and 25-33% in phosphatic crust with F content of 5-7%. The phosphorite nodules are ferruginous with 

FeO content of 6-14%, while the crust is non-ferrugenous. Different composition of the phosphorite nodule and 

phosphatic crust indicates different origin for both type of phosphorite. The major and trace element analyses of 

the surface and sub-surface sediments indicate that, sub-oxic to anoxic conditions do exist within the sediments 

on top of the mount, which favours the authigenic precipitation of phosphorite. Gravity surveys showed 

anomaly of 94 mGal amplitude with a minimum of -208 mGal and maximum of -114 mGal. The area showed 

low bouguer anomaly indicating presence of low density material in the region in comparison to nearby 

material. Radially averaged power spectrum indicated average depth of deepest basement rock at 5 km and that 

of shallowest layer at 2.5 km. Total magnetic field intensity values in the surveyed area varied from 40785.07 

nT to 40908.74 nT with magnetic (TF) anomaly values ranging between -95.37 nT and +349.93nT. Magnetic 

spectral analysis showed a basement at 5.6 km depth and another causative body at 3.0 km depth. Current 

profile of the area measured by ADCP showed sharp variation in current speed above topographic highs with no 

change in direction. Presence of low velocity current with reversing direction was noticed in the shallow 

regions. Higher current speed on the seamount is a favourable condition for phosphogenesis. CTD profile 

indicated a very thin (14-20m) mixed layer in the region with a deep thermocline extending to >1100 m. 

Temperature gradient within the thermocline ranged between 1°/30 m to 1°/158m. The base of thermocline layer 

was not reached during the survey. 
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