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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 calcium 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 rcconnaissance survey
of the Gulf of Kutch was carried out and a number of
sediment samples were collected. As a part of the
comprehensive studies that are being conducted at
NIO on these samples, their chemistry hes been
studied with a view to understanding (i) their nature,
(ii) the overall distribution patterns of various ele-
ments in them and (i) how they compsre 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 stations for dredging were occupicd 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 2nd Hughes®.
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Fig. 1 — Station locations in the Gulf of Kutch
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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 Mullers. 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 1 and 2allow the following
inferences on the distribution of various elements
and the interrelationship between them: (1) Tex-
turally, sediments fall under 3 broad categories —
(i) silty-clays and clayey-silts, (i) sand-silt-clay and
(111) 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, ctc.) have relatively a high content of
calcium carbonate. (3) With the exception of cobalt,
higher concentrations of all other elements are
cssociated with fine-grained sediments then those
with coarse-grained sediments. The same trend is
maintained even on carbonate free basis. (4) Inter-
relationships smong various elements indicate that
with the exception of cobalt, all other elements
covary with cach other in a significant manner.

Coarse fraction studies by Hushimi ef al.2 have
revealed among other things (i) that its percentage
varies very widely in these sediments (1-749;);
(ii) it is composed of terrigenous minerals such as
quertz, felspar and other light coloured minerals;
ferromagnesien minerals; mica; rock fragments
(calcarcous sandstones and phyllites); foramiifera,
molluscs, etc. and (jii) all components of the coarse
fraction noted above are present in 21l samples and
their relative percentoges 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 ef /.4 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 clements 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



TABLE 1 — CHEMISTRY OF SeDIMENTs or GuLr or Kurcn
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A = concentration in the bulk sample; B = concentration on calcium carbonate-free basis.

of aluminium associated with these sediments with a
correspondingly low calcium carbonate content asso-
ciated with them indicate the terrigenous nature of
these sediments. Further, the significant correlation
obtained between alumina and other elements on the
one hand and interrelationship between other ele-
ments among themselves indicate that the source for
all these elements (with the exception of cobalt) is
the sample, i.e. terrigenous source. While it is so,
minor variations found in the concentrations of
various elements in these sediments may be attri-
buted to the compositional differerce of individual
samples than to any change in environment. The
apparent antipathic relationship of cobalt with other
elements appears to be due to its possible association
more with the organic phese of the sediments rather
than with other phases as revealed by the partition
studies carried out in these sediments®.

Rao et al.® reported that the fine-grained sedi-
ments in the shelf region north of the Gulf of
Kutch are chemicelly different from those south of
the Gulf of Kutch. In order to understand how
sediments in the Gulf of Kutch compare with sedi-
ments of the adjacent shelf region, some of the
chemical data pertaining to the sediments collected
from adjacent shelf region alorg 4 sections across the
shelf (Fig. 2) are analysed and ~iven in Table 3.
The texture of the sediments anc water depth are
also included in the table. Comprison of present

Tasri 2 — CORRELATION COEFFICIE T (r) VALULS
BerweEN Variots ELEMUNTS

Correlation r value Correlation r value
between between
Alumina and +0-84 Iron and +0-84
iron copper
Alumina and +0:89 ' Iron and +4-0-15
titanium cobalt
Alumina and +0-72 Iron and +0-82
mangancese nickel
Alumina and -+-0-85 Iron and +0-8531
nickel zinc
Alumina and +062 Manganese and +069
copper titanium N
Alumina and 4097 Manganese and +0-7
zinc nickel
Alumina and —~0-15 Manganese and +0-49
cobalt copper
Iron and 4038 Manganese and —-02
manganese cobalt =
Iron and +0-96 Manganese and 4074
titanium zinc
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Fig. 2 — Station locations in the adjacent continental shelf
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TABLE 3 — CHEMISTRY OF SEDIMENTS OF THE ADJACENT SHELF

Sl Stn  Water Texture AlLO;% Fe% TiO, % Mn in ppm  CaCO,%
No. No. depth —_— [ — —
m A B A B A B B
SecTioN I: Nowrti oF GurF oF KurTcH
1 1 20 Clay 13-42 14-91 3-45 3-83 0-42 047 1024 1138 10
2 2 27 Silty clay 13-06 14-35 3-56 391 0-43 0-47 791 869 9
3 3 41 Clay 12-95 14-23 5-62 671 0-41 0-45 558 613 9
4 4 94 Silty clay 12-36 15-45 5-53 691 0-41 0-51 268 335 20
SectioN II: NorTH oF GuLrF oF KuTcu
5 1 —_ do 13-64 15-15 5-53 6-14 045 05 529 588 10
6 2 60 Clayev sand 8:46 141 296 4-93 03 0-S 442 737 40
7 3 85 Silty sand 63 13-4 1-37 319 Q026 0-55 529 1125 S3
8 4 100 do 7-51 1211 323 5-21 0-42 0-67 1059 1708 38
Section 1I1: Souts oF GuLF oF Kurcu
9 1 30 Silty clay 12:62 14-24 619 6-87 0-55 0-61 ~ 709 788 10
10 2 54 Clayey silt 10-73 1277 554 659 0-64 0:76 709 844 16
11 3 65 Silty clay 917 12:23 3-62 483 0-61 0-81 721 961 25
12 4 90 do 8:99 12:31 3:56 4-88 0-59 0-81 669 916 27
SecTiox 1V: Sours ofF GuLyr oF Kutcu
13 1 29 do 12:27 13-34 5-61 6-09 0-57 062 686 746 8
14 2 42 do 12:63 13-88 6-42 7-06 0-69 0-76 768 844 9
15 3 69 do 5-74 9-26 3-01 4-85 0-44 071 593 956 38

A = concentrations in the bulk sample;

B = concentrations on carbonate-free basis.

deta with data from the Gulf scdiments shows
gres ter similarity with the sediments of the rorthern
region thon with thosc of the southern region. It is
verv well marked in the cise of titanium, but it is
rot so in the casc of iron; actually the behaviour of
both aluminirm end iron are similar.  This implies
that the sediments of the shel region coming from
the north ore not transported vp to the southern
part of the Gulf to a great extent but < re deflected
into the Gulf s a result of some physicel processes
and this may be the reason for the sediments in the
shelf region rorth of Gulf of Kutch being chemice lly
differer.t from those found south of the Gulf of
Kutch. It mav be mentioned here thet the similsrity
observed Dbetween the Guli sediments ond the
sediments of the porthern region of the ¢ djacent shelf
could not be due to sediments coming from 2dj: cent
lind m: sses to the Gulf because the supply from the
streams operirg into the Gulf is probablv regligible
in view of the fict that they are smoll, estuarine in
nature and running through the surrourding lond
mass which is en ¢rid zone.

The authors are grateful to Dr S. Z. Qusim for
going through the manuscript critically ¢rd to Shn
H. N. Siddiquic for crcourcgemert. Theyv are
thenkful to the Crptain and crew of RV Gawveshani
for their cooperation in the cruise.
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The 2 highly ferruginous sandstone units found are
clongate, parallel to the coast line and arc unfossili-
ferous. The sandstones are coarse grained, well
sorted and negatively skewed. Textural characters,
areal  pattern and mineralogical composition
suggest that the sandstones have been derived from
the eolian red sands and deposited during one of the
sea level fluctuations on the cast 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.

ERTIARY st ndstor es #re known from the co: stal

trects of West ¢rd East Godaveri Districts of
Andhra Pradesh2. However, their extersion fur-
ther north hes rot bLeen rteported except the
occurrer.ce of sandstones in Rarssthelom erca of
Srikakulam District®. This pctch of sindstones is
considered to be »n equivilert of Rajchmurdry
sendstones of Miocene age. During o study on the
red sandy sediments in the coastsl crea between
Visckhepetram ard Bhimuripatnem, 2 sirdstore
patches overlvirg the red sards hcve been observed
near Vadapalem (Fig. 1). No outcrops of such
rocks cre found in other parts of the besin or in the
adjacent arezs. The Ist sandstone (S,) is located at



