CHAPIER I

INTRODUCTION

General

[N
Saurashtra peninsula is situated in the western

K- ‘

parﬁ% of Gujarat State, India. It is bounded by, Adrabian
A <

Sea on the west and south and by the ITittle Rann of

Kutch on the north, while on the eastern side, it is
I .

bounded by Klluvial track of Gujarat and the Gulf of

Cambay.
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| / Dhrangadhra Formatlon is the oldest rock formatlon ‘
] .

fexposed in the north eastern part of the Saurashtra
{

f nenlnsula.v)Thls formation has taken its name from the

% ;%Own Dhrangadhra‘where the type section is well exposed.

It consists“of‘predominantlyjhorizontally bedded sand-

stoneﬂana 1ntercalatlonsof clays, carbonaceous shales
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and thin bandgof coal.fLDeposition of (Phrangadhra
Formation) commenced in Upper Jurassic and continued upto

Lower Cretaceous to probably Middle Cretaceous.

Major production of fireclays of Gujarat is from
Saurashtra régién. Out of 66 opencast EEEES of fireclay
in Gujarat, 29 are in Surendranagardﬁistrict and 22 in
Rajkot‘%istrict.f The estimated reserve of fireclay
deposits in Gujarat is 0,98 miliion tonnes; (Indian
Year Book, 1952). Gujarat was the leading pfo&ucer of
fireclay in the year 1970. Since then, Gujaraf is the
second largest producer of fireclay in India., In 1975
the annual production of fireeclay in G&jarat was
3,99,733 tonnes worth o£919,17,000 mupecs.

Fireclay is mostly used in the manufacturé of heat
resistant articles such as firebricks, blocks, retarts

and various types of refractories, It is also used in

ceramic produets, stonewares and sanitarywares,

.
L

The total production of fireclay in India is
épti:el;?consumed by indigenous industries. Refractory
. ' —
and iron and steel industries account for 91% while /~
ceramic and foundary industries account for 9% of the

total utilization of fireclay.
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TABLE T,1

!

Major Occurrences al;d Workable Deposits® of fireclay

(S8aurashtra)
Sr. Distrs ' . )
No. istrict aluka Villages
1 Surendranagar Chotila Amarapar, Bagagela¥, ‘

2 Rajkot

do

do

Muli

Sayala

Moxrvi

Wankaner

Songadh*, Thangadh¥*, Hanuman,
Hasanpur, Kandolia*, Kervali,
Nalokhisaram, Khanpar*,

Tarnetar®,

l Khakhrathal®*, Sadala¥®,
Gadhada¥*, Palasa¥®, ﬁampurda, |
Vagadia.
1shwaria¥*,

_Udepur, Jambudia*, Makansar¥,

J odhpur, Lekhdirnagar,

Rafaleswar¥*, Adesar,

Sajjampur, Dhunada, Paneli%,

Panchasia, Vinaygadh#*,
Ratidevali®*, Hasanpur,

Saltanpur*, Matel*, Lunsar¥*,




&

The fireclay from these extensive fireclay deposits
is used‘for the manufacture of pottery, refractory, roofing
tile, giaz%éd tile, stoneware, sanitaryware and ,electric
insulating producté by factories at Than, Morvi, Wankaner,
Surendranagar, Rajkot and Dhrangadhra. }Zl'nferreﬁ reserves.
of fireclagy in Surendrangar district E§?0.14 million .

st
tonnes and that of Rajkot district EE“0.0Z million tonnes.

Fireclay deposits are also located in the Sabar%anthab
district at Himatnagar, I1lol, Kadoli, Eklare, Arsudia, and
oAl >
in Mehsana district at Pedhamli, Fudedainandh%. In Kutch

. %
districg)fireclay deposits are associlated wit%LUmia beds

" and are known to occur at Madhpur, Manuara Kalitapari,

Adesar, Luda and Thikadi.

Location

The study area extends from latitude 22°30' to 22°50'

, o
North and longitude 70°50' to 71°25' East and covergztotal
area of about 5250 sq.km., It forms parts of one inch topo=-

sheets, N , J and’
—72 & 6 13

*

3
14

(Fig, I.1)
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Fireclay occurrenfes in Saurashtra are given in

ﬁ?ig. I.277

p4
it

Ny
A



Ng

jor

-go

¥ I 1 ' ¥ T

FiG.1.3
LOCATION MAP

N
v .
,q et e PR
’,...-...J
+AHMEDABAD
MORV1 *
L
ANKANE SURENDRANAGAR
2 « BARODA

ol




e

-

evie oSt ST
&
\\O‘l ’ a
“ / A&
ALTIO0Y AVIORYIA . s ) &
{ fm N
ANASNONE QISVE AVIDIMIS ® o
Wu FWd LOMLSIG -
AV YN o el /.
- . AM&““
NOI1¥mN0 4
w”h VHHOVONVEHD 0 AUVONNOR  wverm—e -
« oN3939 |
..s:.i..ﬁ,.,,:.. " |
- Lvaieve, “
YYOVYNYHONIUNS ] |
i _. e
Od.
& ,,
. .
L
. .M
/ |
| ; .
¥ VHLHSYYNYS NI S3ON3UUNOD0 AYI03¥Id
: M W M: wigA 4 NN
A w i W o1 . | -

{ 1.
! :
i



wﬂ'

/’

Physiography

The area under study is undulated. Scattered hillocks

range 1n height from 15 to 150 meters. In the western

A —— e

vr =

e

Cﬁﬁaf/ o parts of the area, more or less continuous elongated f£flat

J
!

i

Ser~

\ sa.f.l\‘*

C-,?"“' H

topped hillocks are sloping due north or northwest,
whereas the eastern part of the region is plain or dotted

with isolated hillocks.

The maximum elevation in the western part of the area

is about 165 meters near Matel and Saltanpur villages

north-east of Wankaner and minimum elevation is 85 meters
near the village Vadusar NNW of Than. In the eastern part

,..-.

of the arealyax1mum elevation of about 185 meters is near

O A s S AT AR o T s 1Y

Gugallana Vlllage and the lowest elevation is about 91

meters near Digsar village NE of Muli.

Drainage

The rivers in the study area viz. Bhogavo and Machhu
originate from Chotila hillocks and are seasonal. Bhogavo
river flows towards east and meets the sea in the Gulf of
Cambay. Machhu river flows towards §Brthe§est and
disappears in the iittle Rann of Kutch, The tributaries

. T
viz. Kharodia, Lagvario and Machhurio meet Machhu river
. A

~J
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South of Bokadthamba village while ,brivutary Maha merges

into Machhu river near Wankemer, The rivers of Saurashtra

s

!

‘'exhibit radial drainage.

Depth cS_f water level in open wells in the study

area is 3 to 15 m from the surface in dry season.

Climate and Rainfall

Saurashtra rece;i.ves rainfall during June to“JSeptembér .
from the south-west monsoon. The amount of rainfall is
decreasing from south to north., The average annual rain-
fall varies between 200 ;t?é’ooo mm, The temperature is |
increasing from sowth to north. The maximum and minimum
temperatures are 45°C and 10°C respectively. w‘ﬁ(;linl:\.a.‘ce of f"**/
coastal area is moist while that of M:i.nland is dry. DNatural
vegetation is restricted to the agriculturally unproductive

aréas having adequate rainfall.

The area under investigation receives rainfall
only during the monsoon period. The average rginfall for
the past ten years for Rajkot district is 552.2 mm

while that for Surendranagar district is 445.6 mm.
Ly

In general, the climate of study area is semi-arid

~

type having low rainfall and great variation in temperature.



S TABLE I.2

A

Data Based on Year-wise Rainfall of Past Ten Years

Rainy Days Rainfall in mm
Mini- Maxi- Ave- Mini- Maxi- Ave-
mum mum rage isipii} mum - rage
gigfgfct 19 87 36 236.0 1151.8  555.2
Suarendra- ,
nagar 12 38 23 261.1 641.5 445.6
district )
SN TABLE 1,3
Gt

) (~Data Based on Year-wise Temperature of Past Ten.Years‘)

‘ Rajkot Surendra-
Temperature district nagar
district
°C °C
Average Mean Maximum 34.02 34.71
Average Mean Minimum ‘ 19.58 21.16
Average Highest ) 43.20 43,17
Average Lowest . 5.59 : 7.00

Average of Highest and TLowest 24,35 25.87
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Vegetation

The‘natural vegetation of the area is mostly thorny

type. Acacia leucophyla, Prosopis specigeria and

Salvedora oleoids are common trees. IEuphorbia nerifolia

Caparis aphylla are common shrubs, Cassia auriculata is

a common herb., The above mentioned natural vegetation

of this area-has stunted gfowth and is characteristic of

semi-arid climate and sandy to loamy soils. The natural
9 Ofvegetgtion grows more on the plain ground with soil

i
{
cover, Minor forest is observed west of Ranipat,

~ 3

Communication and Transport

" Chotila, Wankaner and Morvi are well connected by
e 5

Wiﬂgfﬂ §3Eional H%g?wiy which gffggggﬁfurther to Kandla seaport., 7

Muli, Wankaner, Then and Morvi are comnected by meter-
~ gauge railway to Rajkot and Surendranagar district head-
\Jwﬁhm¢quarters. This.fffi£:§33§i is upto Viramgam which -
ﬂﬁ/ further connects Ahmedabad, Baroda and Bombay by broad
gauge. Than is located 50 and 71 kms and Wankaner is
located 70 and 51 kms from Surendranagar and Rajkot
respectively. Morvi, Wankaner and Rajkot are connected
to the fireclay .mining centres of Rajkot district and

‘gnéffhan, Muli and Surendranagar are connected to the
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fireclay mining centres of Surendranagar élistrict-by
motorable roads, Most of the open east mines of

fireclay are located to the north of the railway line

‘between Muli and Wankaner and to the east of the railway

line between Wankaner and Morvi,

Rajkot is the nearest airport which is connected
by air to Bombay via Ahmedabad Jamnagar. The near

about seaports are Navlakhi and Kandla.

Pprpose and Scope of Investigation

The main purpose in undertaking the present
investigation is to study the occurrence and origin of
the fireclay deposits and to assess the gquality of
fireclay for its industrial use. Sampling of fireclay -
and assqciated rocks was carried out using one inch \
topesheets (41 '2:%—6”@1%:1 and 7'1?) as base map., Field
observations including occurrence and stratigraphy of
fireclay and associated rocks, sedimentary structures
and mining methods followed by miners in this area were
studied in detail, Accordingly fireclays have been
classified into Plastic clgys, Semi-flint and Flint

clays, and Nodular clays. Evaluation of the suitability
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of these -fireclays for their industrial applications
has been done by studying their characteristies

in raw state, Green and Drying proper@%ﬁés, nggkproper~
ties, Pyrometric cone equivalents and Atterberg limits;
Hydrometer analysis was utilized to determine the size
of the clay particles. Ion exchange capacity and pH
were determined to throw some 1light on environment of
deposition. Through chemicgl analysis percentages of
silica, alumina and harmful constituents of fireclay
have been found out, and the mineral make up and ionic
'formula have been calculated. o identify minerals in
fireclays, and to determine degree of disorder in dis-
ordered kaolinite, Differential Thermal Anal&siS‘was
carried out. Thermogravimetiric Analysis was done to
study the dehydration and phase change on heating 4
fireclays. Through the process of X-ray Diffraction
analysis, minerals in fireclays, and crystal structure
of kaolinite were determined. Vertical mineralogical
variation was studied from different horizons of fire-
clay bed by X-ray Diffraction analysis. Fireclay samples
were studied under Transmission Elec%ron Microscope .
(TEM) and Scamning Electron Microscope (SEM) to determine

the morphology and type of clay minerals. Identification
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of Gibbsite, Coal and I1lite were carried out with the
he]:i) of prob unit. (X-ray micro-probe) attached to SEM.
The depositional environmentwof fireclay bearing forma-
tion has been established by the%érain»size analysis of

the associated sandstone,



