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The cruise was taken with objectives of the study were to determine the distribution of lime mud, its nature 

and quality in the selected area in the continental margin off Gujarat and also to collect ship borne gravity data along 

all the transects that would serve as a baseline data of marine gravity of the area. The area falls in the continental 

margin off Gujarat was covered by sub bottom profiling and marine gravimeter surveys along with 16 sea bed 

samples (9 spade core and 4 grabs) were collected for the preliminary assessment of lime mud. Bathymetric data 

shows a variation in water depth between 70 to 2500 m with parallel ridges and intervening valleys and topographic 

highs. The sea floor is relatively smooth in the continental shelf and is even to rugged in the continental slope. The 

survey area (Figure 1) shows four different domains such as continental shelf, slope, rise and abyssal plain. The 

shelf area is covered by clayey sand/sandy clay whereas the continental slope and rise mostly silty clay/clayey silt 

and abyssal plain mostly consists clay.  

The Sub bottom profiling data shows a maximum penetration of 10 m in the continental shelf region while 

in the slope data is discontinuous due to abrupt change in depth and in continental rise the penetration is about 60 m. 

The continental slope and rise (Figure 2) is marked by presence of pinnacles, mounds, and valleys etc which are well 

recorded in the sub-bottom echoes. Hyperbolic echoes which are overlain by 7-10m thick sediment sequence and are 

separated by lensoidal acoustically transparent sequences which extends further south may be the remnants of buried 

debris flow. The sub bottom profiling has helped in giving clue to the evidences of neo tectonism in the form of 

slump scar, erosional truncations along the continental slope in the southern part. Presence of faults, buckling in 

sedimentary layers, paleo channel, dome structure, coral growth, deformed folded sedimentary unit etc indicates 

more recent records of the ongoing tectonic activity in area. In the subsurface, strong reflectors which truncates the 

overlain parallel to semi -parallel sequences indicates prograded sedimentation which in turn gives clue to the 

Quaternary sea level changes. The lateral extension of lime mud layer with 3 to 5 m thickness was inferred by 

plotting the available lime mud cores of earlier cruises in the sub bottom section.  

Textural analysis of the surface sediment suggests that 44% of the total surface sediments are sand, silty 

sand and clayey sand, 19% are silt and clayey silt, 19% are silty clay, and 19 % are sand-silt-clay. Coarse fraction 

studies indicate that the sediments are mainly composed of biogenous materials which include shells and shell 

fragments of foraminifers, pteropods, bivalves and gastropods. The chemical analysis indicates that the sea floor is 

covered with calcareous sediments in the near-shore areas. The high carbonate content represented by CaCO3 in the 

continental shelf in the east is contributed by the shell fragments present in the sediments. The CaCO3and MgCO3 

percentages of the surficial calcareous sediments of continental shelf vary from 60.08 to 79.07 with average 68.19 

and 1.81 to 3.88 with average 2.63 respectively. Gravity anomaly profiles show medium to low amplitude and long 

wave length, wavy natured signatures with gravity anomaly value from -52 m Gal to +43 m gal over water depth 

ranging from 41 m to 2-48 m. A linear gravity high trend in N-S and NE-SW directions shown in the analytical 

signal map of free air gravity anomaly with increase in width from north to south of 10 to 30 km are observed along 

the slope area where lime mud occurrence was reported. 



 
Figure 1: 3D single beam bathymetric map of the survey area showing sea bed morphology 

 

Figure 2: Sub bottom profile showing variation in penetration depth of Continental Shelf, Slope and Rise. 

 

Figure 3: Coral growth observed in the sub bottom profile section along East West direction in the area. 


