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Distribution patterns of calcium carbonate, alumi
nium, titanium, iron, manganese, nickel, cobalt,
copper and zinc have been studied in the unconsoli
dated sediments of the Gulf of Kutch. Sediments are
generally terrigenous in nature. With the exception
of calcium carbonate and cobalt, relatively high
concentrations of all other elements are associated
with fine grained sediments as compared to coarse
grained sediments. While the clllcium carbonate in
these sediments is of biogenic origin, all other ele
ments seem to be of terrigenous origin. The simila
rity between the sediments of the Gulf of Kutch with
those from the adjacent shelf region north of the Gulf
in their chemistry indicates that the sediments coming
from the north are brought into the Gulf.

DURING the 2nd cruise of RV Gaveshani in
February-March 1976, a reconnaissance survey

of the Gulf of Kutch was carried out and a number of
sediment samples were collected. As a part of the
comprehensive studies tha tare being conducted at
NIO on these samples, their chemistry has been
studied with a view to understanding (i) their nature,
(ii) the overall distribution patterns of various ele
ments in them and (iii) how they compare with the
adjacent shelf sediments. Some of the results
obtained are presented in this short communication.

During the survey, 26 stations for snapper and
3 statiGns for dredging were occupied along 7 cross
sections. Of the 26 snapper stations, there was
practically no recovery of sediments at 5 stations and
at another 5 stations small quantities of rock and
coral fragments were obtained. Locations of 16
stations from where the sediments were obtained
for the present study are given in Fig. 1. Dredge
stations were not included in the study.

Representative samples were obtained from the
collections made at each station and all the samples
were digested with hydrofluoric acid and perchloric
acid followirg the method of Chester 2r.d Hl'ghes1.
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Fig. 1- Station locations in the Gulf of Kutch

Aluminium and titanium were estimated colori
metrically using the methods described by Riley2.
Iron, manganese, nickel, cobalt, copper and zinc were
determined on Hilger & Watts Atom Speck H 1550.
Calcium carbonate was estimated following the
method of MuIler3• Data obtained are presented in
Table 1 along with the other essential details such as
texture of sediments, water depth, etc. Interrela
tionships worked out among the various elements
are given in Table 2.

Data presented in Tables 1and 2 allow the following
inferences on the distribution of various elements
and the interrelationship between them: (1) Tex
turally, sedimeBts fall under 3 broad categories
(i) silty-clays and clayey-silts, (ii) sand-silt-clay and
(iii) silty-sands, clayey-sands etc. (2) Calcium car
bonate content varies between 10 and 50% in these
sediments. It follows broadly the texture of
sediments - fine-grained sediments (silty-clays and
clayey-silts) are characterized by very low carbonate
content while coarser sediments (sand-silt-clay,
silty-sands, etc.) have relatively a high content of
calcium carbonate. (3) With the exception of cobalt,
higher concentrations of all other elements are
associated with fine-grained sediments th2n those
with coarse-grained sediments. The same trend is
maintained even on carbonate free basis. (4) Inter
relationships Clmong various elements indicate that
with the exception of cobalt, all other elements
covary with each other in a significant manner.

Coarse fraction studies by Hashimi et at.2 have
revealed among other things (i) that its percentage
varies very widely in these sediments (1-74%);
(ii) it is Cdmposed 0f terrigenous minerals such as
quartz, felspar and other light coloured minerals;
ferromagnesian minerals; mica; rock fragments
(calcareous sandstones and phyllites); foraminifera,
molluscs, etc. and (iii) all components of the coarse
fra ction noted above are present in aIl samples and
their relative percent2ges vary widely from sample
to sample. Higher content of calcium carbonate
associated with coarse-grained sediments and uni
formly low carbonate content associated with fine
grained sediments suggest that the carbonate contents
of sediments are of biogenic origin and are largely
contributed by carbonate materials found in foramini
fera, molluscs, etc. in the coarse fraction of sedi
ments. A close correspondence between percentage
of the carbonate material present in the coarse fraction
reported by Hashimi et at./! and the carbonate content
of the sediments lends support to this finding.

In marked contrast to the distribution pattern of
calcium carbonate, relatively high concentrations of
all other elements are associated with fine grained
sediments rather than with coarse sediments both
on the bulk sample basis as well as on the carbonate
free basis. Undoubtedly a part of the contribution
to these concentrations comes from minerals present
in the coarse fraction, their distribution indicates
that they are largely associated with finer fractions
of. sediments - probably silt and largely clay.
WIth a few exceptions uniformly high concentration
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TABLE 3 - CHEMISTRYOF SEDIMENTSOF THE ADJACENT SHELF

SI

StnWater Texture Al.o.%Fe%TiO.%Mn in ppmCaC03%
No.

No.depth ---------------
m

ABABABAB
SECTION I: NORTH OF GULF OF KUTCH1

120Clay 13'4214·913-453,830·420,471024113810
2

227Silty clay13·0614·353-563-910'430,477918699
3

341Clay 12'9514-235·626·710'410'455586139
4

494Silty clay12'3615-455,536'910'410'5126833520

SECTION II: NORTH OF GULF OF KuTCH5

1- do13-6415·155,536,140'450'5 52958810
6

260Clayey sand8,4614·12·964,930,30,544273740
7

385Silty sand 6,313-41'373·190·260·55529112553
8

4100 do7'5112·113-235·210·420·671059170838

SECTION III: SOUTH OF GULF OF KUTCH9

130Silty clay12-6214·246·196,870,550·6170978810
10

254Clayey silt10·7312·775-546·590,640,7670984416
11

365Silty clay 9·1712'233'624-830'610·8172196125
12

490 do8,9912'313·564-880,590'8166991627

SECTION IV: SOUTH OF GULF OF KUTCH13

129 do12·2713·345·616,090,570'626867468
14

242 do12·6313-886·427·060,690,767688449
15

369 do5'749·263·014,850·440·7159395638

A = concentrations in the bulk sample; B = concentrations on carbonate-free basis.

data with data from the Gulf sediments shows
greoter sirr,i1arity with the sediments of the r.orthern
region th<ln with those of the southern region. It is
very well m8rked in the cose of titanium, but it is
I: at so in the ca Se of iron; 2 dually the beha viour of
both aluminil'm and iron are similar. This implies
that the sediments of the shelf region coming from
the north are not transported u.p to the southern
pa rt of the Gulf to a gre8 t exten t but 8re deflected
into the Gulf as a result of some physic21 processes
and this may be the re2son for the sediments in the
shelf region north of Gulf of Kutch being chemically
different from those found south of the Gulf of
Kutch. It ma y be mentioned here tha t the simil,- rity
observed between the Gulf sediments aEd the
sediments of the northern region of the adj2cent shelf
could not be due to sediments coming from 2dj2cent
la nd m2 sses to the Gulf beca use the supply from the
streams openirg into the Gulf is proba bly negligible
in view of the f2 ct th2 t they are sma 11,es tU2fin e in
nature and running through the surrourding land
moss which is an arid zone.
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The 2 highly ferruginous sandstone units found are
elongate, parallel to the coast line and are unfossili
ferous. The sandstones are coarse grained, well
sorted and negatively skewed. Textural characters,
areal pattern and mineralogical composition
sug~est that the sandstones have been derived from
the eolian red sands and deposited during one of the
sea level fluctuations on the east coast of India. The
sandstones are considered to be post-Pleistocene in
age in view of their position above the late Pleistocene
red sandy sediments.

TERTIARY S2ndstor es ne krown from the C02 staltr2ctsofWest ad East Godavcri Districts of
Andhra Pradesh1•2• However, their extersion fur
ther north h2 s not been reported except the
occu.rrence of sarclstones in Ran2sthzlam 8rEa of
Srika kulam District3. This pc tch of S2ndstones is
considered to be 2Jl eql'iv21ert of R2j,hmurdry
sandstones of Miocene age. During 8 study on the
red sandy sediments in the coast? 1 8rea between
Vis2kh2p8·tnam 3rd Bhimuripatmm, 2 sadstone
pa tches overlyirg the red snds h8 ve been observed
near Vad8palem (Fig. 1). No outcrops of such
rocks 2re found in other parts of the b2sin or in the
adjacent areas. The 1st sandstone (Sl) is located at
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