PART I : BACKGROUND



CHAPTER 1

INTRODUCTION

The Kutch peninsula which forms the northwestern
part of the Gujarat State of India, has always posed
challamging problems to geelogists, and has been a place

of attraction for many a stalwart for over a century.

The position of Kutch basin is unique in the
geology of India, where abeonplete stratigraphic column
ranging from middle Jurassic to Holocene has been
developed, and even to-day this geelogical record is
well preserved. The area offers variety of fascimating
problems includimg those of facies and environment,

siructure, stratigraphy, and paleentology. Kuich is



known for its treasurehouse of fossils and has been ‘/

an ever haunting place fer paleontologists.

The author has spemt a decade in various parts
of Kutch in capacity eof a geologist of the 0il and
Natural Gas Commission, and has ebtained a good

perspective view of the geology of the emtire area.

The author having worked in almest all parts
of the Kutch, found that the Wagad hills comprise a
unique assemblage of Mesozoic sediments, such that
they illustrate all depositional amd structural features
0f the emntire Kutch basin within a nutshell. It was for
this reason that he took up a detailed investigation of
the Wagad hills, and this thesis contains a critical

account of his obsgervations and eonclusions.

KUTCH IN GENERAL

Geographically, the Kutech territory forms the
westernmost part of India (Fig. 1.1). It is bounded to
N by Sind plains of Pakiatan, te its E by plains of
Gujarat Mainland and to its S and W by the Gulf of Kutch
and the Arabian sea respectively. The moest remarkable
and unique feature of Kutch is the occurrence of a vast
desolate ierrain known as the Rann which occupies its
northern and eastern parts forming more than half of

the areal extent of the Kutch territery. Wadia, (1961,
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p. 399-400) has deseribed the Rann of Kutch as saline,
marshy plain scarcely above séa level, dry for one

part of the year and covered by water for the othgr
part. It was oence an inlet of the Arabiam sea but it
has noew been silted up by the enormeus volume of detritus
poured by the small rivers discharging inte it from
the E and NE, Wadia (1961, p.47-48) has supported the
popular belief amengst the local pecple that the Ramn
was a navigable gulf of sea surrounded by coast towns
within the historie past, The idea that the Rann was
once a sea has been supported by many writers including
Burnes (1839), Frere (1870), Lyell (1853), Sivewright
(1907), q§han (1926), and 1ately by Platt (1962).

Wynne (1872) in his description of the Rann writes
that 'its flat umbroken surface of dark silt baked by
the sun and blistered by salime ineurstations is varied
only by the mirage and éreat tracts of dazzlingly white
salt or extensive but shallow flashes of concentrated
brine; its intense silent desolation is oppressive and
save by chance a slowly passing caravan of caneis or some
herd of wild asses, there is nothimg beyond a few bleached
skeletons of cattle, salt dried tish, er remains brought
down by floeds to maintain a distant and dismal connection

between it and 1ife, which is utterly umfit to support’,



The Rann is divisible into two parts ternéd
as the Great Rann occupying the nerthern part and the
Little Rann forming the eastern and soeuth eastern

part,

The entire Rann area is characterised by a chain
of 'islands' comprising mainly the Pachham Island, the
Khadir Island, the Bela Island, and the Chorar Island.
The rocky area lying fo the S of the Ramm and the
Island belt ia termed as the Mainland, The Wagad hille
occupy an isolated pesition S of the island belt and
to the ENE of the Mainland,

The Pachham, which is biggest of all the islands
is marked by two great E-W tremding hill ranges called
the Kaladongar and the Goradoengar ranges. The Kaladongar
hill range which occurs to the N centains several high
peaks including the Babia peak (1520') which is the
highest ameng all the peaks of the Kutch region. The
rest of islands comprige single hill ranges with roughly
E-W axis.

The Mainland forms a continuous recky terrain,
and consists of broadly twe subparallel E-W trending
hill ranges with intervening low ground and a southern

coagstal plaim, The two hill ranges called the Northern



Range and the Katrol Range coincide with the struetural
'highs' of the area, It is seen that the topography

of the entire regiom is structurally contrelled,

Kutch experiences mainly arid to semi-arid climatiec
conditions. The annual rainfall is about 10~12 inches,
spread over the entire mongsoon months of June to September,
The arid climate is characterised by extreme variations
of temperature. The minimum tenperaturés falls even below
the freezing poinmt during winters while the same touches

even 48°C during the summer months of April or May.

The meagre rainfall haa‘resulted in a very poor
natural vegetation, It is genefally made up of oniy
cactus, thorny shrubs and other semidesert flora. However,
good agricul tural preducts like wheat, cotton, vegetables,

bajra etc., are grown in the 1frigated areas.

The wild life of Kuteh though net very rich, contains
some of the rare speeies of both animals and birds, Common
wild animals are deers, wild boars, 'nilgais' (blue bulls),
hayenas, wolves and jackals. Kutch is knowh for the rare
species of 'wild asses'; These animals can run at a speed
of 40 to 60 miles per heur, and are reported from oniy
two localities in the world - the Middle East and the Kutch.
The eastern parts of Wagad hills and the Bela Island
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almest fringes the southern part of Wagad. Rapar 1is
the main town of !dgad and is served by a.daily bhus
service from Bhuj. Besides, some of the interiér
villages are connected with Rapar by a bus service.
However, common mede of tranmaport is elther camel or

bullock cart,

SCOPE OF THE PRESENT INVESTIGATION

The present study is restriected to the Wagad
hills which form the eastermost part of the Kutch,
These hills eccupy roughly the afea'between
longitutes 7T0°20' and 70°55' B ih&llatitnﬁes 23°20°

and 23%40' N.

The Wagad area comprises three main hill ranges

which have been termed by the author as - the Southern

Hill Range, the Kanthkot Hill Range, and the Northern
| Eill Range (Fig. 1.2). The southern and the Kanthket
ranges are roughly E—I’frending,~narrow linear in shapo
and correspond with the anticlinal and domal structures.
The Vitrio peak (755') eceurring in the cemtral part is
the highest of all the peaks of the Wagad. |

Mogt of the drainage of the Wagad owes its
origin to the Northern range. The emtire area shows a

radiating type of drainage ultimately diéappoaring‘



either in the Great Ramm (te the N and W) or the
Little Rann (to the E or s); ﬁblt ef the rivers are
only seasonai and draip during the wot mengoon months
only. The sandstene uiibors of the various !or-utiins
occurring within the synclines or valleys are good

water reservoirs.

The entire area measuring 500 sq miles (about

1,280 sq km ) was 1n§eat1gated'1n detail by the auther.

Geologically, the Wagad hills comprise Mesozoie
sediments, and occur ah'an iselated bleck purreunded
on all sides by by the Ranm and tiinviun.,yho Mesozoic
sediments which censtitute abeut 90' of the areal extent
of the Wagad hills ar§ friggod iy younger Tertiary
sediments on all sides. The Wagad hills though areally
occupy & small pari‘ahdvealprisu eanp#ratifely 8 thin
stratigraphic colﬁnn, are comparable with the Mainland
as far as stratigrujhie diviaiann, onvirgg-ents of |
deposition amnd toctpnie history, are concerned. As such
the Wagad area nopronenti p»-iniaﬁurolgr sandwitched
geological record of the Kutech Mainlamd. Within a short
distance 61 a few miles, the Wagad sediments show variety
of envir;n-entn. Besides, these sediments alse show
prolific develepment of sedimentary siructures amd

structural coupléxities»
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Aft;r a few recennaissance traverses, the niea
was systematically mapped by the author em i* = i mile
scale toposheets. The various bamds were continuously
traced to decipher the structural éontiguration of the
area (Fig. 1.4). The auther further carried out
stratigraphic thicknoai measurements of as many ;s
twenty one representative sections (Fig. 1.3). The entire
stratigraphie ucqéense has been classified by}thg thhQr
on the basis of mappability amd lithologic variations.
While i classifying, the criteria laid down in the
code of stratigraphiec nomenclature of the American
Commission has}boen:tollovod. Besides, a detailed
paleocurrent study eevering all‘firunticni was made
vthroughout the lroa; and it ineluded azaninntien of hedding
patterns, lannatien;, cress bedding, ripple marks, flute
casts, sele marks eto, Over 300 samples represemting |
important stratigrapiic horizons were coelleoted for
sedimentological siudies. Also, the structural oouploxitiou

of the area were critieally ctudied.

Based on ditfurcnt Iappablo attributoa 01 the Wagad
sedinents, e.8. toriation thiekno-aes, tnoies, -ca%#
and vectur preportiel. and structural patterns, the
auther's 1nvest1¢atibns Rave’ onabled him te work eut the
environments of doﬁepition in spaee ild tiio,:did.to

construct the likely sedimentary model of the Wagad basin.



