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CHAPTER - VIII

R E S U M E

(1) The present thesis comprisas the first aver succinct
microZpalaeontological study of the Holocens coastal

sediments of Saurashtra and Mainland Gujarat.

(2) Tha coastal deposits of Saurashtra and Mainland Qujarat
have preserved within them a fascinating record of the
var ious Neogens and Quaternacy episodes, and the diversity
which marks the various segments of the coastline is
typically reflected in ths shoreline geomorphology, sedi-
ment types and the microfauna. In this thesis, the author

has presanted an analytical account of the diversity in
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the microfaunal assemblages sncountered in the various
coastal segments, bringing out the cleossz relationship that
exists betwesn the geological processes and the coastal
environments. She has investigated the present-day micro-
Faunal content of the bsach and mud deposits vis-a-vis the
various geo-environmental parameters prevailing along the
coastline, viz, the worphology of the offshore and onshore
areas, nature of coastal sediments, energy conditions,
currenté and climatic factors. Her studies comprised the

following

1. A gcritical evaluation o the geolougy and geomorpholagy
of the coastline, including backshore and foreshore
features, and features o” the inner offshore continental

shelf zone.

2. Investigations of the beach sediments occurring along
the different coastal segments in respect of their

bulk 1lithology and heavy minsral content.

3. Appraisal of the Meteorological conditions (rainfall,
temperature, wind directions and velocities etc.) and

nature of shoreline currents,

4. Detailed microfaunal studies of the beach and tidal
mud deposits including those of the estuarine river

mouths,
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Though the Gujarat region as a whole comprises rocks
ranging From the Precambriar to the Q(Quaternary, the
coastal geology is charactsrized only by post-trappean
rocks, the coastline showing Tertiary and HQuaternary
seguentes deposited over basaltic Deccan Trap. It has been
observed that the coastline configuration, drainage pattaern
and Cenozoic depositional history are all manifestations

of a number of bounding major faults on all sides of

‘Saurashtra and the coastline of Mainland Gujarat. The

coastline aglso shows numarous svidences of at least four
strandline positions in Saurashtra and three in the Mainland
Gujarat. Quaternary tectonism élong various major bounding
faults and associated fractures, in combination with
sustatic sg@a level fluctuations have besn the wmajor factors
responsible for the evolution of the coastline, and its

diversity.

The entire coastline, on the basis of its geomorphic
diversity, can be divided in to followuing distinct seg-
ments sach segment characterized by its oun coastal

gnvironments:

I. . Jamnagar coast | V. Saurasht=a coast

1. Okha coast §  (Gulf of Kutch)

I11. Dwarka coast West and South Saurashtra
1v. Porbandar coast | coast

V. Delvada coast {
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VI. Bhavnagar coast i
VII, Cambay-Dahej coast Gulf of Cambay coast
VIII, Hansot-Hajira coast
IX. Dumas-Tithal coast |
S,Mainland coast
X, Tithal~Umbargaon coast

The varying effects of tidal action, wave action
and shoreline currents have contributed to the coastal
diversity and the differing coastal environmental conditions

have, in turn, controlled the nature of zZhe marine fauna,

(s) The microfaunal diversity in terms of relative abundance
or otherwiss of certain genera and speciss, as also the
degree of abrasion, have been found to be almost entirely
dependent on the coastal marine environments. The segment-
wise wvariations in the coastal ecological conditions have
bean spelt out in terms of Zhe following environmental

parameters directly related <o thes coastline processes

1. Shoreline configuration

2. Shoreline morphology

3. Coastal drainage

4. Substrate

5. Nature of the littoral zone:
a. Slope, gradient and surface features
b. Material

¢, UWidth
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B, Energy conditions:
4., Uave action
b. Tidal action

¢, Nature of currents.

1. Climatic conditionss

a. Rainfall - Humidity ete,
b, Temperature wvariations.

c. Wind direction.

8. Salinity

9., Turbidity

Sediments show a conspicuocus correlatior with the associated
microfauna. The sediments of Saurashtra and Mainland Gujarat
are strikingly different from each other while those of
Saurashtra are dominantly calcarsous, the Mainland coastal
sediments are rich in terrigenous non-carbonate constituents,
The sediment study has provided valuable information on the
coastal environments and tha processes operating in the

various coastal segments,

It is observed that though the microfauna broadly comprises
assemblages typlcal of nearshore environments, in several
details, especially in respect of their sizes, robustnsss,
amount of abrasion and relative proportisns, it shows consi-

derable variations. Detailsd accounts of the microfaunal
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characteristics of the different segments have baen

given in the thesis (Chapter VI1),from which it is observad
that geomorphic and environmental diversity is appropri=-
ately reflected in ths microfauna of the coastal sands and

tidal muds.

In all 95 speciss belonging to 34 gensra and 10 fFamilies
of foraminifers have been icentified. Three of them are

plankZtonic and the rest are benthonic forms.

The north coast of Saurashtra comprising a gulf environ-
ment and characterized by coral reef - mangrove ecosystsm,
is seen to have been influenced by (i) a hard subsiding
substrate, (ii) almost normal to hyposaline uaters,

(iii) low turbidity, and (iv) not so pronounced wave action.
Marked by a relative scarcity of beach sedimants, the
foreshors is mostly sesn to form a venesr of tidal mud.
In contrast the west and south coast facing the Arabian
ssa is marked by (i) high wava anergy, (iil) clsar yater
of normal salinity, (iii) pronounced surf action acting
gver a fairly broad miliolitic irregular substrate. This
coast has been generating vast quantitiss of tests of
foraminifers as well as tiny shells of jasteropods and
lamellibranchs. The environmsntal condiiions in the ggl?
of Cambay are different from eiiher of the tup earlier
described blocks, The various environmental parameters

like (i) muddy substrate, (ii) high tidal energy but lou
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wave action and (iii) relative decrease in salinity and
increase in turbidity, are reflected in the microfauna
of the gulf coasts On going southward, the southern part
of the Mainland Gujarat coast, which again provides
open-sea conditions, shows increasing effect of salinity
and waves., But in this coastal part, the shoreline envi-
ronment is considerably modified by the Factor of

(i) influx of river sediments, (ii) longshore drift of
the gulf sediments and (iii) variations in the salinity
condit ions dependent on the amount of rivdr water received.
Though the over all effects of variations in salinity are
not so well marked, ths normal salins, hyposaline and
brackish conditions along with the nature of associated
sediments, do seem to have influenced the microfaunal

characteristics 'to soms extsent.

An interest}ng aspect of the coastal foraminiferal fauna
partains to the degree of abrasion, sev2ral forms, chara-~-
cteristics of nearshore open marine conditions have been
found to comprise two populations - abraded and unabraded,
abraded ones could be represanting organisms that greu
Purther offshore and were sulsequently -ransported to the
beach, the unabraded ones mijht have originated not vsry
far from the low water line. Alternztively, the abraded
tests could be representing sarlier formed organisms
susjected to a longer period of wave action as compared

to tha fresh oneas,.
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(11) 1t could be finally concluded that though the Gujarat
coastline may not in terms of macro-level observations,
reveal the complex intricaciss of the various coastlins
process«$ and the coastal environments, but when it is
examined in detail, it provides a fairly precise picture
of the control exercised by the micro-environmental
conditions prdvailing in the different parts of the
caastlingzﬁespective foraminiferal assemblages. It should
however be noted that the conclusions beyond a certain
poimt, have to be taken as ac-bitrary and preliminary,
bacause the studigs are based on the present day accumu-
lations of the beach and mud betueen the intertidal zone
that consist of a combination of both indigenous and
non-indigenous populstions. Uhat one finds today along
the coast is an odd mixture of sediments with foraminiferal
tests showing fairly wide ranges of variations in space and
time. What -the present authcr has beer examined and
described in the thesis coulc belong to more recent as
well as ancient (Early Holocens) animal remains; also thay
mignt be representing organisms transported several kilo-
meters from offshore and alcngshore parts by wave currents,

surf and littoral drifts.

(1z) The present study certainly does not provide ansuwers to
all questions; it only marks a bsginning, and perhaps
raises many more nuastions for wnich, detailed- and in-depth

future studies may provide the answuers,



