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I.1

INTRODUCTION

GENERAL

The state of Gujarat in western India is endowed
with an extensive coastline, . stretching for about
1450 kn from Jakhau (RKutch) in the north to as far
south as Umbargaon in the Valsad district. The
coastline provides considerable diversity in its
different segments, and is seen to have evolved during

the Quaternary period on account of a variety of

combination of eological and climatic factors.



Not only the coastiines of Kutch, Saurashtra and .
Mainland Gujarat, point to quite different evolut:;ary
histories, but they also provide a wealth of data on
the sequence of geological and geomorphological ‘
events that have operated during the last 2 million

years or 0.

Very ‘1itt1e detalled work on the Gu:jara‘b
coagtline have been done in the past. In fact, almost
all parts of this interesting coastal terrain are yet
to be fully investiga&ted. The coastal areas of Gu'jaccat
are not only of geologic and geomorphic interest, but
they have congiderable strategic and economie

relevance.

The Department of Geology of the M.S. University
of Baroda, has initiated a long term programme of
coagtal studies, and this investigation formed a part

of the bigger programue.

The present study was restricted to the coastline
from Jamnagar to Okh?. Madhi lying between Latitudes
22° N and 22°30" N and Tongitudes 68°57' E and 70%5' &
comi)m’.sing the v;esternmbst part of theFSa:arash’cra ‘
(Fig.J1). The coastline includes port towns of |
Okha Madhi, Dwarka, Mithapur and Okha in the west and
Bet Dwarka, Rajpura, Positra, Salaya, Sikka, Bed and

‘Jamnégar in the north.



1 (
v
Y
_ \)
o = VIV AN
by , _ AGN1S WWVUWM
. ¥ - : - B
, AVIG 52T
| vd LHSvYdNVS -
THAVINY H ACY
4~3 173 /,,a,/_ &;m,,/ ®
o vaouve s ¢ ) LOMP VY- NGRS N
’ , " SN\
ﬁoqzzf.;w“w SR 2 > ST %
, .Il"l/ @
Qvay 1 AHva
/ , H D1 Ny
a - FOHE A

YNYSHI3 -

" NVHLSYIVY

1 s

S L vdVv rn 9

e dVY W WGl LV DO



STIaM H3Lvm
H31XovHg

AHAVHO0dOL T3
cNY ave £

v

3901 AANVS

544179
IVLSYOO

SAHNHYND
INOLs L2

TN Lol
ainve e

FOARNENTS RN B — gL ©

ENE R
NPT .

1]

Siv s d0Ww

ALEYM 00N

AV I NNVY

AQOE MILvmET
oz<2mm

X3 ONI

-

Oloy

N el
3}

Sy

-3 (I

‘ St - Ogl

. ; .
r i
\rvc~
. 8
" : P u '
5 I
of ¢
o P
- .
., i
¥ R
oF4
3
o
¥ g, P.a\.
mMA -
\ﬁﬁn
%3
£
3 (e f
0 i o
\~ , fon [l
S n Y <y
v A .
ﬁ, N ,{g &>
. -
/.7\1// 1 N
e ) fiﬂv
’ :. 3T !
. 4

o

)
- i
.

AN LS JHL 40 d¥YW DiHd:



This physiographic division forms a central
divide for the drainage of Saurashtra as a whole,
rivers and streams flowing to north and scuth._ This
elevated terrain extending almost E-W, is dotted by
hills and serrate mountain ridges of Deccan Trap. The
prominent hills are the Barda (717 m), Alech (300 m),
Delasa (300 m) and Gop (357 m). The hill range that
extends paraliel to the latitude 22°5' N has a number
of peaks of the height more than 200 ﬁ, it is from
this range that the major rivers like Nagmati, Sasoi,
Ghi, Phul jar etec. originate. Barda hill complex is
a concentric group of hills and its conical shape

indicating a volcanic origin of central type.

The trap hills are mainly of denudational type and
are covered by patches of demse forest. Sloping down
north_wards from these hill ranges, the terrain
gradually merges into the coastal plains. The elevation
of this gently sloping plain varies from a few m to
75 m at the maximuim. A major part of this plain is
covered by agricultural land, but is dotted with
small trap hillocks of 50 to 100 m height.



3) Elevated #able land of Okha Mandal

This westernmost physiographic division is
geographically separated from the Mainland by the Okha
Rann. Morg or less semicircular in shape, it suddenly
rises t0 a height of 10 to 40 m. The area adjoining
the Arabiai: Sea around Dwarka is marked by a prominent
shore cliff and rocky undulating coastal plain. The
eastern border facing the_Okha Rann is almost a
straight line exténding roughly NNE~SSW and is marked
by cliffs ranging between 30 m to 40 m in height,
CLIMATE

The Jamnggar district has a semi-arid to arid
climate. Though the area is ciose to the Tropic of
Cancer, it being surrounded by waters of the Gulf of
Kuteh and Arabian sea, 'i;he temperature variation is
élightly less than that of typipal arid climate
(Table I.1)e Maximim temperature in May-June is ..
about 35°-36°C which some times g0 7as high as 44°c.
In winter months of December-Jamuary, the temperature
ranges from 6° to 700, it may occasionally gcf?\as low
as 3°C. The month of May is the héttest and January
is the coldest month of the year. Winbter season

lagts usually from the middle of November to the end
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of February and is not severe. Northerly and easterly
cold winds blow over the région during winter season.
Summe;t' follows from March to the middle of June, when
the winds blow, mainly from west and southwest.
During summer, storms are uncommon. - The period from
mid. June to September constitutes the south-west
monsoon (Teble I.2). The average amual rainfall is
around (Jamnsgar 470 m, Dwarka 370 mm, Okha 560 mm ),
366 to 470 mm (Table I.3).  Quite often insufficient
rainfall causes famine conditions. dJuly is the
wettest month, while during the rest of the monsoon
period, rains are scanty, the rainfall being about
40-60 mm. October and November months form the ﬁost
monsoon transition period from rainy to cold season
characterised jby hot ‘and oppressive days and cool

night breezes after midnighte.

So far as humidity is concerned, being a coastal
area, i"b'is rather high and averages beyond 60%
throughout the year. During the south-west monsoon,
it goes upto 85%. In winter when the air is dry the

humidity is minimum, as low as 32% (Table I.4 a).
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Table No. 1.3

11

Actual Anmal Rainfall in the

District.

Sr o Year Rainfz}nl in

1. 1961 952.3

2. 1962 28%.2

3. 1963 277.7

4. 1964 566.9

5. 1965 319.3

6. 1966 260.6

7. 1967 772.6

8. 1968 38% .1

9. 1969 285.9
10, 1970 734 .8
1. 1971 558.5.
12. 1972 265.5
13 1973 481.1
14 1974 207.7
15 1975 4043
16. 1976 In Dwarka 240.0
17 . 1977 346.6
18, 1978 upto 399.0

Qetober
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Table No.I. 4a
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Monthly humidity percentage upto Oct. 1978

o oy ——
0

Month

Tocatiom
Jan .

swosshasons ¥

- — -

iPeb. jWar. {dpr. fMey idune iduly imug. isept. i Oct.

Jampnagar  75%
Dwarka 80%

Okha 70%

g et i oo e e o

70% 80% 956 85% 80% 90% 95%  80%
T5%  84% 90% 95%  81%  84%  85%  80%

90% 90% 90k 90% 85%  85% 95%  80%

55%
70%

65%

——
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T.4 - VEGETATION

From the vegetation point of view, the study area
can be divided into three subdivisions : the shore,
the coagtal belt and the arid and semiarid sub-coastal

plain (including the hilly terrain)

1) shore area

There are three main ftypes of shores namely sandy,
rocky and mddy . The gandy §1:_1__;:§, shows twe main
zoneg~ foreshore and back:ahore. Lower foreshore area
is occupied mainly by algae and certain marine
argiosperms. Moist sandy upper foreshore is without
any vegetation, while (Teble I.5) drift-line area
which is rich in organic matter is inhabitéd by

S:Lsuva.um po;gtalacagtrum. Sandy backshore shows

,,,,,,,,,,

steep beaches forming mats. Other plants. noted in

the area in order of abundance are _prgm_g a nar' ’

,,,,,,,

d:.ffusa. In addltlon, follow:mg plant specles are
also noted: Pgllogtachzg §erlcea, Hydroph 1ax
mari ma, Halopx g;gg ggm e’sc.

......
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A typical rocky shore consists of a wave-cut
exposed rocks d1£éé%l§‘faclng the sea and in such
cagses, the foreshore is free of sandy beaches and
is mainly formed of limestone reef followed by
rock pools and boulders of different shapes and
gizes. This intertidal zone is full of algae and
animals. Rocky slopes facing the sea are without

eny angiospermic vegetation. In the holes and

crevices which are often filled with sandy soil are

found to grow Afriplex stocksii, FPagonia ar etiga,

Polycarpaea splcata and §tatlc§ §t09ks11 exhibltlng

,,,,,,,,,,, P PR

scattered dlstrlbution and rarely formlng definite
commnities. The summit areas which are of limited
width and composed of weathered rocky flabts with

mmerous pot holes (holding sand) form a rocky strand

zone, and support plants like Anaphalig g L 1ga,

,,,,,,,,,
,,,,,, PR - . e e e -

the increased accumulailon of sand in the backshore
area the vegetation in this part is a mixture of
coastal and inland plants, and comprises shrubby

plants like C pg g;g gggi;lgglnea, galgzgopig

p;;ggg_, Jaﬁgopha g ssyplfolla, zzphus ggmmularla
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ngh;;:osia purpureas. A mumber of anmual and perennial

herbs like W w, Q_omm___lu_s_
glomeratus, Glims 09;90§i‘cifolia, appea:c in between
‘these;shxﬁbbynpiax;@;s“(ffébl.e I.éj.

Muddy ghores which are periodically flooded with
tidal water’éx:e‘ shallow, depressed regions protected
from open sea currents, The foreshore of the mddy
flats are e}éPO;;ad under low tide and completely
submérsed under high tide. In this area are found
dominant thicket forming plants of Ax;= g_gg:.a y_l_zg.;;;._g_@

W with inmmerable pneumatophores.
With the upwelling towards the land-side, the ground

,,,,,,,

Atriplex tock_s_ll, §allcorn1a bra 1a-l:a, §g ega
fruticosa and Urochondra setulosa (Table I.7).

'2) ‘Coagtal belt .
The region just behind the shoreline forms the

coastal belt and its physidgraphy is influenced by

the nature of the shore. Active sandy shores and

marshes sometimes extend their influence beyond t?ﬁxe

shoreline and simulate the sandy or muddy shore

conditions. Under these situations the flora is repetitive

but less pronounced. The coastal belt is usually

found to be occupied by cagp_arlg decidua, Calotrogls

N

Progera, Enicostema hyssopd ol-mm, m_.ra _m__c_gg.a,

and others.
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3) WM&WQ

This comprises the outermost inland area adjoining
the coastal belt, which is away from direct marine
influence. In this area, at certain places mixed scrub

forests are developed. Components of such forédsts in

the arid parts are Acagla nilotica var. indica,

00 mmiphora weightii, Greﬂla tenax, ?rosopls Tullflora,
WW,MWandW

pg;gl . Whlle in semi-arid parts the landscape is
covered at places by Borassus flabelllfer and the

other noteworthy shrubs are Aerva gav ca, Bu teg

mogosgermg §olggum.ggggg_, gzp gg gg 1a21a. In
ﬁhe arld zone EQEQQ:Q;Q Q_zgg_s ﬁhlckets form ﬁhe

........

dominent plant community shelterlng climbers like

ngaxalla gladlata, Lgffa Qﬁg gggula, azgaﬁ;a

carnosa, and others. Trees 11ke gggg;gggg indi

Streblug aspe g, amarlngus ~gglgg Flcus gel;gloga,
Prosogls clne;arla are found in and around the

the v1cln1ty of v111ages along sea coasts.

The area being arid, food and wabter supply in
free state is rather scarce. Hence, the existence

of wild amimals is very limited. Some animals like
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fox, wild cats, ete. are seen in the south-eastern
forest areag. Varie’cies'of snakes, both poisonous
and non-poisonous, are common -along river sides and
other reptiles like lizards, and crocodiles are

encountered in the cactus forested coast.

Domestic animals like cows, buffaloes, oxen
horTses, goats, sheep, donkeys and camels are the
major mammals used for agriculture purposes, transport
and for milk production.

AGRI CULTURE

The area receives a fairly low rainfall hence
the sgricultural production c?mpriseé mainly Khaprif
crops. Dhocalised regservoirs and dug wells are the
main source of water for irrigation. The potentiality.
of water is more in the eastern half of the area;
while western half faces chronic water shortages.

On this basis, cereals like jowar (Sorghum wvulgaree).,
wheat (Tritieus oostivum) bajra and ground mut,
potato etc are ETowWhe i?rodu.ction of vegetables is
mainly dependent on well and canal irrigation. |
Bajra anci short living vegetables are the major

productions from western arid/semi arid zones.



I.7
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The .concenitration of villages is also higher in the
eastern half of the area. Apart from agriculture,
the main source of livelihood is the raising of
cattle, sheep and rearing camels.

POPULATION
The tétal porulation of the Jamnsgar District

is round about 12,00,000 out of which 2/3 are rural
habitants. Majority of them are Hindus, Mohaﬁnaedans
com;i.ng next. In the minorities are Christians,. »
Buddhists and Sikhs gtc. Density of the population
decreasegs towards weslt, villages are less in munmber
and widely scattered. Nomadie tribes are quite
common in the eastern part of the area and these
always keep on shifting in search of new pastures for

cattles, sheep and camels.

COMMUNICATION

......... -

Jamnagar, the district headquarter is situated
in the eastern part of the study area, quite close %o
the coast. It lies on the Western railway Meter-Gauge
line of Mehsana-Rajkot-Okha section. Two Junction
stetions on this line, provide branch lines %o
approach the cosast are , 1) Xanalus to Sikka and
2) Knambhaliya to Salaya. Okha Madhi~Dwarka-Okha rail

sec%ion is quite close and parallel to the coastline.
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No National Highway passes through the area
but a good State Highways aggregating sbout 578 knm
connect major towns and taluka places in the
district. Thc; variéus district roads and village
roads are all-weather motorable roads -and connect

the various ports with the State Highway (Figd.3).

 The Indian Airlines flights comect Jamnagar to
Bhuj and Rajkot. At present following‘ ﬁorts are in
use & Jodiya, Bedi, Sikka, Salaya, Pindara, Dwarka
(Rupen), Okha and Beyt. The ports are mainly v.;sed
for trangport of g‘oods for internél as well as

foreign markets.

SCOPE AND METHOD OF INVESTIGATION

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

The present study comprises a systematic
investiga’don’o‘f» the coastline geology and geomorphology
and eva.luatiox;. of  terrain atiributes like landforms,
topographic features, water regime, trafficability,
soil cover, vegetation etc. The investlgation.
included 1) a precise geological mapping, 2) studj of
depositional environments of i;he coastal sediments,
3) draingge analysis, 4) comparis_on of morphometrie
parameters of the various drainage basins, 5) ground

water conditions and 6) salinity affected areas.
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Along a coastline of 250 Im long, a large variety

of geomorphic features in various stages of development
weie observed. The spot studies by actual field work
were restricted upto the low water line, and

offshore studies were mainly baged on the bathymetric
charts and by collecting information from other
agencies like "Biological‘Research Station", Okhaj;
Meteoré%ical Départment and personal discussions with

the Kandla Port authorities.

Topographic feétures giving the evidences of
tectonic activities on land and in the Gulf were also
studied. The alrphotos were used for marking these
features. The obgervations made from airphotos were
correlated with toposheets and checked in the field.
Baxhymetfic studies were also conducted uéing
airphotos, and inferences were checked in the field

as well as correlaﬁed with Naval Hydrographic Chart.

Studies of creeks in relation to their depth
during high +tide and low tide, width, velocity and
direction of currents, natural protection from winds,
storms and rainfalls were.also studied to locate
. suitable sites for all-weather sheltered ports along

this coastline.
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The knowledge of geology of the area has been
utilised to study geological impact on distribution,
orientation of chamnel segments, formation of
drainage pattern and basin development. Evidences
and effects of tectonic disturbances on the basins

and topographic features were also studied.

The work was conducted mainly on the latest
Survey of India Mapg (1 : 50,000) and on airphotos
of the samé' scale (1 : 50,000’) (TLens with focal length
6 inches and flight height 25,400 - 25,500 feet). The
inferences drawn were checked in the field by '
personal visits. Morrhometric analyses were carried
out in the laboratary. The investigations were carried
during the winter months of the year 197—63 to 1978,
the aggregate time spent was 12 weeks. The various

steps of investigation comprised the following :

The anthor divided the entire area in‘bo‘ two zones
each corresponding to a distinet lithologic umit, and
also sholwing distinet morphometric characters. The
author carried out, morphometric analysisg for the

two bagins.

Collection of maps and aerial photos of the study
area; reference work on different aspects of this study

including collection of background information.
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Study of drainage from 1:50,000 Survey of India
(1§7O Edition) maps; measuring gradient and length of
channels, marking different orders of channels,‘
calculating relative relief; measurement of areas by
graphical methods for different order channel basins
and‘plotting these values on single log paper against

stream order on horizontal @bscissa.

JInterpretation of airphotos through mirror
stereoscope; different features-on land; tracing
underwater stream channels on the basis of tonal
variation; measuring of actual length of these dhanngls
and the depth of channel ends in the gulf; ma;king the
thickly forested ané vegetated areas on the land; '
finding out water table condition in that particular
area and location of the area marking the presence
of springs north of’Rén“, indicated by dark toned
vegetation around it; mud flats and Rann clays with
smooth plain surfaces having uni?orﬁ tone. These
gepmorp@ie features were checked in the field.
Detailed'stereoscopiq study of aerial photos before
and afte; every field check was done to mark additional
details; preparing typical stereopairs for

illustrations.
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Field work was done mainly to collect all
geoloéical -details and to check and confirm the
inferences and observations, based on stereoscopic
studies of aerial photos, and was aimed at studying
geomorphic and tectonic processes operating in the
area, partlioularly 1) uplifts and subsidences,

2) famlting and folding, 3) the effects of river
erosion, 4) effects of coastal erosion and deposition,
5) features developed on the coast, 6) action of waves
and tidal currerits, 7) type of vegetation and forests,
8) coastal cliffs and 9) tidal channels. Karst
topography, wave cut caves, blow holes, natural
bridges and stacks are the features that cannot be
seen on airphotos, hence they were located and studied
.in the field itself. The nature of the coastline has

been evalusated.

I.10 TREVIOUS WORK

‘ The geological studies on the pgninsula of
Saurashtra have been carried out by several worqus
over a period of more than hundred years. Most of
them have worked mainly on geology with some economie
agpectss Very few of them have ‘desc:ribed geomorphology

and its related asgpects. .
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Some of the earliest workers were Huge (1836),
Palconer (1845), Theobald (1857), and Blanford (1869),
who made sporadic observa’cflons on the ~gec»?}.og;y of the V
Saurashtra ﬁenir}sula. Carter (1849) described the
fossil Echinoidea from the formations of Okha Mandal.
Fedden (1884) carried out intensive field work and
studied the Saurashtra peninsula in detail and his
work was published as a Memoir of the Geological
Su:.r\vey of India. He clearly recognised and described
the major stratigraphic units of the Saurashtra
peninsula. From the Teritary formations he described
a large mumber of fogsils and fixed the pogition of
Gaj and Dwarka formations. He gave the following
table describing the rock formations and their

approximate ages @

Formation . Approximate Geological Age

Alluvium, tidal flats Holocene, Recent and sub Recent
sand dunes, Rann clays

raised beaches etce

and Miliolites

Dwarks Beds THigher Tértiary or post Pliocene

Gaj Beds Upper Eiiocene (Lower Manchar in
part and Gaj of Sind)

Lateritic Rocks ?Liower Eocene (Submmlitic of
Kutch and? high level laterite
of Deccan).

Traps Cretaceoug,:

Rocene (Deccan traps).

v
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Oldnam (1893) described some Mesozoic (IThrangadhra)
rocks of Saurashtfa as Kathiawar beds. Evans and
Chapman (1900) gave an extensive account of the
Miliolites end their microfossil comtent. Adye (1914)
published h;s geological report as a memoir on the
"Beonomic geology of Navanagar (Jammnagar) State".
Sinor (1927) described the petrology of the igneous
end sedimentary rocks of Bhavnsgar territory, amd this
account was included by Vinaysk Rao (1930) in his
report to the GeolqgicalHSurvej‘@f India. This led
to various geologiecal invesiigations by Ghosgh (1935),
Crookshank (1940) and Dunn (1942) in the Gogha area.

_Fox (1931) suggested Upper Gondwana age to
Kathiawar - beds and Cretaceous age to Wadhawan
formation. Pascoe (1959) gave a detailed account of

the Mesozole rocks of Saurashtra.

+

Several workers have studied the Deccan Trap rocks
of the Saurashira peninsula. The main credit goes o
Blanford (1867), Fedden (1884), Chatterjee (1932),
Krishnanu(1962), Mden (1949) and West (1958).

Bruce Foote (1938) gave a rather brief account of
the géoumrpﬁolqu and geology of the rocks of Okha Mandal
Talukae The fossil studies of the Gaj were done by
Duncan and Sladen (1938). They also carried out chem¥eal
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analysis of some of the limestones and physical

properties of rocks. Mohan & Chatterjee (1956)

described the Miocene beds in the coastal region

and discussed their stratigraphic pogition on the

basis of the forminifera contert:- .

shrivastava (1968) deseribed the geology,

stratigraphy and geological history of the peninsula

of Saurashtra in his unpublished 0.N.G.C. Report.

According to him the stratigraphy of the geological

formations in Saurashtra is as under @

o

Name of ’ Thick=-
Rock Lithology ress in FPacies Geological
Unit . metres age
Alluvium Alluvium, black 7-7.6 o Recent and
cotton soil; sub ~recent
coagtal sand dune;
BRann salt waste;
coral reef, late-
rite etec.
: ~— UNCONFORMITY
Porbandar Dirty white, 30 Littoral Pleistocene
formation oolitic, sandy to
limestone and sub ~recent
calcareous
sandstone;
occational gri~
ts, conglomepa-
tes and thin
clay bands
UNCONFORMITY
Dwarka 8ilty clay occa- 32 Littoral Upbprermost
formation sionally gypseous ; to epi- Miocene to
yellow calcareous neritic Pliocene

clgys and marls.
Top portion-
arenaceous limes=—
tones with broken
shell fragments.

UNCONFORMITY

Contdeee
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Name of Thick=~ Geological
Rock TLithology ness in  Pacdes age
Unit metres
Gaj Hard fossilife-~ 40 Epi~- Lower
fdrma~- rous grits; reritic Miocene
tion conglomerates
with clay marl
layers
e e e (] NCO NFORM ITY
Lateritic Red and brown 10~15 Residual TLower
rocks hard laterite deposit  TEocene
with white

patches, - some’ : °
times bauxite
with voleanic
ash and tuffa-
ceous maberial

TDecean Basaltic flows  600(+) .o

trap asgocliated with
forma~ some acidic
+ion ' lavas. Plutonic

magses and dykes
intrusive in the
trap flows and
Mesogoic
formation

Upper Creta-
ceous to
Tower Eocene

E. fhmad (1972) pointed out for Saurashtra a

remarksble straight shore of emergent aspect

(southwest) and a highly irregular inner shore of

éubplergent aspect (Northern) associated with

indentations of all sorts; 1agoon, lakes and numerous

islands within them. The sghore line of the Gulf of

RKutch particularly its southern shore, is very

inden‘sed despite the low level plain surface of the
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A

coastal interior and has submergent aspect indicated
by marked indentations, deep inlets, mumber of

offshore islands =nd several egtuarine river mouths.

Gupta (197g) suggested that the coral reefs and
raised beaches on the Saurashtra coast were remnants
of high sea level gtrands. PFurther he says that sea
level in the Saurashtra coast during interglacial
around 120,000 years before present and interstadial
around 30,000 years before px;e"sent and gOOO years
before presen*t‘; had reached about 2-% me’crg higher
than today.

The miliolite rocks of southwestern amd southern
coast, though not encountered in the study area have
congiderable imi;orta.nee from the point of view of
eustasy and neotectonism. Ever since they wére
desceribed several decades back by Carter (1849),
Fedden (1884), and Chapman (1900), these pelletoidal -
and oolitic éarbonate rocks rich}} in a variety of
foraminiferal shells, have remained controversial.
The origin of their vast accumulations along the
éoastal areas as well as inland, have been taken to-
be either marine or aeolian. The aeolian-marine

controversy is more for the high level occurrences.
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While Carter (1849), Fedden (1884), Foote (1898),
Shrivastava (i968a, 1968%3 )\, Lele (1973), Méﬂaur &
Mehra (1975), Mathur (1978), and Varma & Mathur
(1978) have considered many of the high level
miliolites to be of marine origin; Chapman (1900),
Biswas (1971), Glennie (1970) and others invoked
aeolian origin for many"of the inland miliolites.
_By and large, however, it has been generally agreed
,fhat the originally marine deposits, have been
reworked by strong winds énd deposited as coastal,
dunes and obstacle dunes, during the emergence of
the coastline. The miliolites, thus, provide a
good example of the emergence of the SW and S coast

of Saurashtra during the Quaternary.



