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PREFACE.

It is due to the farsighted policy and able
- stewardship of the Rt. Hon’ble Sir Akbar Hydari, Nawab
Hydar Nawaz Jung Bahadur, P.C, Kt, LL, D, Finance
Member, that the Geological Survey Department has kept
on a steady progress- for the last fifteen years of its
existence and is carryiig on a complete systematic survey
of the State with special attention to its mineral
possibilities, :

The Department has been in a position to gather a
mass of first-hand information which may be found
scattered over its - Journals already published and under
publication as well as in its unpublished reports,

There are records of information by foreign observers
and Geologists to be found locked up in various old
publications not easily accessible to the public.

Besides, we have come to know of many mineral
occurrences from private sources and are often receiving
enquiries from the public regarding information for some
mineral or the other,

A need has therefore been felt to publish a pamphlet
in a bulletin form incorporating, in brief, an out-line of
the geological history of the Hyderabad State with a
special reference to its mineral resources, which it is hoped,
will meet the present growing requirements of the public

My sincere thanks are due to all the officers of the
Geological Survey Department who have co-operated
with me in preparing this paper.

I am indebted to the many private Companies for
the statements of figures of output and value taken from
their reports, to whom my thanks are also due.

K. Mirz,

Hyderabad-Deccan, Director of Mines &
2nd January 1937, Geolozical Survey Department.
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A BRIEF OUTLINE. OF THE GEOLOGICAL HISTORY
OF HYDERABAD STATE WITH A REFERENCE
" TO ITS MINERAL RESOURCES. !

SECTION L.

The Hyderabad State (};f H. E. H. the Nizam lies
between Lat, 15° 10’ and 20°10’ N,

INTRODUCTION.  5nd Long. 74° 40’ and 81° 35 E.
witk an area of about 83,000 sq. miles and occupy a
polygonal tract almest in the centre of the Dececan
plateau. The average elevation may be taken as 1200
ft. above mean sea level with summits rising to 2,500
ft, to 3,600 ft. The State may be divided into two
large and nearly equal divisions both geologically and
linguistically distinet, . separated from each cther
by the Manjra and Godavari rivers, The north and
the western portions of the State are occupied by the
Deccan Traps and inhabited by the Mahratta and
Kanarese speaking people, while the other porfion
forms mostly the gneissic complex inhabited. by the

Telugues, ) EAR A

Before dealing with the general geologieal-history
of the State a brief reference to the previous observers
- and the literature available on the subject may be

made,
The mineral possibilities of the Hyderabad State
S seem to bave been realised from
VINERALS FAMOUS 444 historie times. The relies of
SINCE PROTO-HISTO- 5 6iant gold mines in Raichur Dis-
RIC TIMES = GOLD tyiot are supposed to date back to
the time of Solomon. There is a theory that the
Phoenecians worked these mijves, another suggests
Eeyptian influence, and yet another school surmises
that either the Chinese or the Indonesians had ex-
plored these mines as well as those in Rhodesia, In
any case. mining activity in the State dates back to

very ancient times, 2

1, Opening Address ; The Indian Sclence Congress, 1957. Geology 8ection.
9. Capt. L. Munn. Ancjent Indian Gold Mining: Trans, Geol. Min, Inst, Ind. Vol, XXX, 1805
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We have very little connected record '¢f mining
activity in bistoric times, though,
-HISTORIC TIMES 34 5 well known, that along the
Kistpna basin Diamond Mines were worked and some
-of the most famous old diamonds in the world such
“as Kob-i-noor, trace their origin 1o the so called Gol-
conda Mines, Tavernier ! who visited India and parts
of Deccan in the seventeenth ceatury refers in detail
to the diamond miciog activity in the Deccan, The
so calied Golconda Mines were all ‘situated on the
Kistna basin, and Golconda was the wart from where
they were distributed, '

The steel manufactured from the iron ores of
Nirmal and other places in historic times formed an
‘important ware of merchandise between Hyderabad
and other countries, The famous Damascus swords
used almost exclusively this steel which went by the
name of ‘Wootz’, Allthese accounts are practically
confired to the description of the mining activities or
mwinera] ‘products and eontain little geological infor-
mation, :

'

From late 18th and tlaarly 191;}}: century a number

‘ of geologists whko were traversing

sEARLY GEOLOGISTS 10" country on military duty” or
Guasiymilitary duty have left accounts of their obser-
vations which form tbe earliest geological literature
on the Hyderabad State. These are seldom more than
mere travel sketches and very often inaccurate, - . -:

The earliest observer is Capt. C. Macke_nzié J
, N who in 1794 visited parts of the
c"_huCKEb'Z[E 1794 State, Cuddapah and Kurnool Dis-
tmc_:ts‘and recorded the results of his ohservations in
_Aswth Resgm'ches Vol. V. His classification of -the
formations is erroneons, He refers to iron and 8ia-

monds being found in the same hill ranges, which is
true o some extent, '

1 For reference reo end of Sectlon I,
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The_ next observer is Dr. Benjamin Haynes?®

B. HAYKES who gave his observations on dia-

1809-1814 mond mines of India, Hisdeserip-

] tion of the ‘field Geology of the
diamondiferous area is fairly aceurate but he does not.”
go into the stratigraphic sequence or age of these beds,™
Hispaper on a journey in 180J tfrom Cuddapah to
Hyderabad describes the general character of the
rocks of the area of his traverse,

Then comes gr. 1H. W. Xoysey, :1‘ Surgeon amli

eologist to the great Trignometrica

H- W'lgﬁfilg% Survey of India. In several publie-

= ations he has given an idea of the
geology of parts of Hyderabad State. He recognized
that granites covered the asrea in the neighbourhood
of Hyderabad, Nalgonda, Medak ete., and describes the
individaal characteristics of the granitoid gneiss of all
these places and discusses the nature and origin|of the
Bidar plateau laterites (called by him iron-clay), and
also makes a reference to the Traps of Tandur and
Gulburga. He falls into an errvor of considering bole
beds in the Deccan Traps as being due to the - decom-
"position of granites, and of couosidering all the
dolerite dykes of post-gueissic period as genetically--
related to the Deccan Traps. st

.? -, a ;':.."';.:.}.

. 7T 1825 the same observer published a paper on
“the’diamond mines of South India. Balonging as he
-did to the Warnerien Sehool of Geology, some of his
observations were clouded by the prejudice common to
that group, But bis deseriptions of the actvnal observa-
tions are very aceurate, With regards to the source of
diamonds, his views are greatly correct. His conclu-
sions were, (a) that the matrix of the diamonds pro-
duced in South India is sandstone-conglimerate
formation, (b} that those found in the alluvium or soil
are derived from the debris of the above rock, (¢) that
the diamonds found in the beds of the rivers were
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washed down by annual rains.” The error of his
correlating all the quartzite beds to the same horizon
need not be detailed here, :

In 1833 Col. (S}yktlas o prleganted afpiperdbefora tge
o eological Society of London on the
COL. sTXES-1838 geolo,fy of partsy of the Deccan.
He failed to distinguish the low level laterites from
the high level ones that form the summits of several
tablelands in the Deccan Trap country. He did not
recognize the existence of the schist series and con-
sidered almost all the formations as being true
granites,

The first geng'al ha\ccouutd o(i; the Geoll;)gy of
- : aichur an ulbarga Distriets -

A.T. CBRISTIE 1836 was from Dr, Christie,® who in 1836,
gave an account of his observations which reveal his
industry and acuteness. He too did rot identity the
schist series of the area and considered the goeisses
as mostly granitic, The variations in the nature of
granite gneisses as well as the quartz veins and trap-
dykes that cut through these rocks, engaged his
atteption, In his attempt to correlate the geology
from meagre data he sometimes falls into serious
errors. He also regards the Dykes of the Peninsular
complex as contemporaneous with the Deccan Trap.-

Next in order Bf cg[l['oilolfgical sequence comes

_ Dr, Moleolmson 7 of the Madras”

DR, Jé;;; ;ué)g:;:onm_ Establisbment who in a few papers
. describes the geological features

between Hyderabad and Nagpur ard of the South Mah-
ratta country, Some of his observations are erroneons
and his Geological Map of the area is far from even

an approximation,

Capt. Newbold ® between the yvears 1836 and 1845

4 Wrote a series of papers on the
NEWBOLD 1836-45 Geology of Sonth India including

several tracts in the Hyderabad State and is- univer-
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sally acknowledged as the best informed and most
accurate of all the earlier students of Indian Geology.
His descriptions of Bidar laterite and ot the country
south of Gulburga are correct and precise, In his
account of the Geologyv of Raichur Distriet, hé.
recognizes the schist patches with the assnciated
ferruginous quartzites near Tawargeri. His account
of parts of Bijapur District and south-western por-
tions of Gulburga includes description of Bhima series
of rocks. It is surprising to know that bis estimate
of the extent of the Deccan Trap in India is of the
correct order of magnitude, He gives the probable
extent as 2,50,000 sq. miles, With bis characteristic
acuteness he could distinguish the basic dykes of
rost-gneissic period as being geologically much older
than the Deccan Traps.

Dr. Carter ® in 1853-54 tried fo sumtilaﬁise the
geological literature on India upto
DB, CARTER-1854, the period of the publication of bis

book, If contains very little originul observation,

Col. Meadows Taylor ®° ia 18162-6 3 fgave a dezsgi;l)-
_ tion of the Geology of parts of Gul-
COL. MEADOWS burga Distriet and his observations

., TAILOR, certainly do eredit to an amateur who
had no systematic training. '

" Heis practically the last of the group of early
observers on the Geology of Hyderabad State,

'We now enter into the second era on the advaunce-

ment of the geological knowledge of

GEOLOGICAL 8UR- the Hyderabad State, The Geolo-

VEY OF INDIs  gical Survey of India inaugurated

in the year 1857 turned its atten-

tion almost immediately to Hyderabad State and from

time to time the officers of the Geological Survey of

India have given the results of their observations
in the numerous publicatious of their Deparsment,
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Leaving aside the short traverse notes on parts
of Hyderabad State from the officers of the Geological
Survey, reference may be made to some of the major
contributions in which some economically important
areas in the State have been dealt with in some deta‘i.l,
The earliest of these is the memoir by King, * pubii-
shed in 1872 on the Cuddapah and Kurnool forma-
tions, In this memoir the sedimentary series of the
Purana Group fringing the northern bank of Kistna
river referto the Hyderabad State, The memoir
attempts at a review of the mining activities for
diamond in the area and alludes to the iron that was
recovered and smelted from the sedimentary
formations,

The next important contribution from the Geolo-
giocl Survey of India is contained in Bruce Foot’s 1?
memoir on the South Mahratta country. He
describes in detail the geology of greater part of Rai-
chur Doab and parts of Gulburga District, A brilliant
and conscientious field Geologist, Bruce Foot’s contri-
bution is naturally most illuminating and comprehen-
sive, and is an example of what a memoir on such a
subject should be, The revision work in the area by
the Hyderabad Geological Survey bas, however,
brought out several discrepancies in the boundary and
has also disclosed new formations of Dharwar bands
not recognised by him: :

The Geology of the eastern coast from Lat. 15°
to Masulipatam published in memoir XVIII ®#in the
year 1879 refers to the eastern parts of the State, The
next important contribution from the Geological
Sarvev of India is the Report on the Prankata-Goda-
vari Valley by King ** who in 1831 demarcated the
boundary of the Gondwana formations and indicated
the possibility of workable ssaws of coal,

In receant years Dr. Fox ' has diseussed the
correlation of the Gendwana System in his memoir
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LVIIIin 1931 and about Singareni and Tandur coal
fields in memoir LIX putlished in 1934. Besides
. these imiportant contributions, several traverse notes
have been published by the officers of the Geological
Survey of 1ndia. It should, however, b2 recognised
that the areas in the Hyderabad State that attracted
their attention are mainly regions of economic impor-
tance which fringe the British 1ndian Districts, This
constitutes but a very minor part of the total extent
of the State. Detailed reference is not made to the
contributions of the Geological Survey of India on the
Geology of Hyderabad as the publications are easy of
reach for any one interested on the subject.
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SECTION 11,

From the sketch in the previous section it is clear
that the geology of the State did not receive any
systematic attention except for & few cursory trave:s-
es and notes, besides a few reports by the Geological
Survey of India on 'some local areas which came
under their perview in the usual course of their

survey.

The State naturally felt a neée;sity f%r a
systematic survey and first-hand
E;:ﬁ;‘;f;ogEg? geological  information on the
LOGIOAL SURVEY. ° mineral resources, So, a Department
* wasinaugurated in 1331 F. with a
verv limited staff, The activities of this department
gradually increased and to meet this enlarged scope
some additional hands were subsequently added.

C——

During the first six years of its existence, the
survey of the Asifabad, Nizamabad and
WORK OF THE  ..ts" of Nalgunda, Karimnagar and
DEPARTMENT. A traf.i-balda Distriets was undertaken.
As most of these surveys were done on old Circar
sheets und it was found when revision topogrphical
survey was done, that the old sheets fell mueh short of
accuracy with wide departures, it was considered
inexpedient to publish the reports based upon the old
maps, though the departmet was in a position to know
the geology and the mineral resources of these dis-
triets covered by this survey. It is boped that these re-
ports will be published as soon as the maps are made
ready on the revised topo-sheets now available.

~ With the publicatication of the revised topo-maps
by the Survey of India however, a systematic survey
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of the State was planned beginning with south-west-
ern coroer of the State i, ¢ Raichur Distriet. The de-
tailed ceological survey and the mineral resources of
the Raichur Doab tugether with chose of parts of
Gnlburga and Mahbubnagar Districts are now com-
pleted and these form the basis for the publication
of the departmental Joarnals Vol, I, II, III and
others in the press,

The geological map of the State (vide map)
is one which has been compiled from the work
of the department and from other informations
availuble on the subject and dces not claim to be an .
accurate map of the geology of the State as a whole,
Nevertheless, this gives us a fair idea of the geological
formations and their distribution, :

From the information availalble it rlr]:aysbe ccEm-
puted tbat about half of the State (7.,
gggﬁiﬁ{gﬁg 85,000 sy miles) is occupied by the
. * Decean Trap on the west and north-
west, about one fourth of the remaining (about 12,000
gq, miles) is covered by the sedimentary series ot
Gcndwana formations and,, transition rocks, and the
balance of half tLe area of the State (i,e. about 37,000
8Q. miles) is covered by the great Archaean Complex
with subordinate runs of Dharwar schists distributed
in them, About 1,150 sq. milesof Dharwars have so
far been mapyped.

Broadly speaking, the geology of the State may be.-
summed up in deseending order as follows :—
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( 1, Kecent alluvium (Blown sand, Talus
at foot of hills, moorum black cotton-
soil, low level laterite and other

soils,)

2. Older alluvials of Godavary, Tunga-
" bhadra, Kistna and Bhima rivers;

high level laterites,

Traps with intertrappeans and ash

3. Upper, middle and lower Deccan
beds and infra trappeans (Lametas?)
>

Middle Gond-

5. Kamthi series. }
_ wanas,

6, Barakar series.
Talehir Boulder Lower Gond-
L beds_ - wanas,
[ ow : Kurnools 1
Lower Vind- ’ Rhimas .
yans. Sullavais,
i +
( Pakhals
Cuddapahs, {
L | Penganga )

Great Epe-archacan interval.

]

( 1, Peninsular Complex (Newer granites
and gneisses),

Eruptive unconformity

J 2. Older gneisses y
(C. F, Champion gneisses.) !

Trappoid schists,
3. Dharwars. ) Hornblende schists,
Chlorite scbists,

4, Chikiala, Kota-Maleri beds} Uppervg’(;f;ds':

L - (Ferruginous Quartzites} J

RECENT,

PLEISTOCENE,

UPPER ORETA-
CEOUS,

-
} JOURASSIC®

TRIASSIC,

PERMIAN,

PRE-
CAMBRIAN.

ARCHAEAN,
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_ As has been already pointed out, nearly more than
half of the State is ocenpied by the various members
of the archaean complex. The study of the archaean
complex has particularly engaged the attention of this
Department, not ouly on account of its mineral possi-
bilities but also for academic interest. These
series of rocks have been engaging the attention of the
Indian Geoloyists who are trying to establish a corre-
lation so to bring into harmony the various views ex-
pressed in different parts of India. The sedimentary
rocks in the State have already received some atten-
tion from the Greological Survey of India in the course
of their usual work and their observations are publish-
ed in the Geological Survey of India memoirs and re-
cords. It is therefore felt expedient to give greatar
emphasis to the archaean complex of the State.

Very small portio(riJ of i]his complex is howlelaiver
represented by the Dharwars, the oldest
DHARWARS. recognisable rocks in the State, Ascan be
seen from the map, the Dharwar schists are found in
bands and irregular patches folded with the gneisses
in a general north-north-west direction forming practi-
cally a nortnern continuation of the Dharwars of south
* India, in the Raichur Doab™ and in Suorapur Talug,
- Guiburga. District. Other occurrences in Mahbub-
nagar and ip Nizamabad Districts bhave been noted.
Areas, as yet unmapped have been reported at Nirmal
extending into Nalgonda District, also in Karimnagar
and Warangal Districts.

So far as the State is concerned, the type area
appears to be the Raichur Doab where the Dharwars
have evolved in all their different igneous aspects. '

The department has bestowed detailed study. on
these Dhurwars of Raichur and have established the
intrusive relationship of the granites and granitic
gneisses towards the Dharwar schists. There is a ¢on-
seusus cf opinion tlat all the constituent types of the
Dharwras of his area are of igneous origin” and that



15

there is an absence bf any facies of sedimentation.
The survey has not disclosed any basement rock on
which the Dharawars could have, been laid down. -

Our study has indicated the igneous origin of the
hornblende schists, chlorite schists and tre epi-
- diovites. The quartzites are the crushed phases of
vein quartz, and the Dharwar conglomerates are of
auloclasticsnature, Slates, phyllites'and auartzites of
sedimentary orvigin and limestones and copglomerates
are conspicuous by their absence,

The study of the Peninsular Complex and their
relation to the Dharwars aud the origin of Dharwars
have been the subject matter of controversy for the
last decade or two and we have before us the opinion
of Dr. Smeeth, Mr. Middlemiss, Dr, L. L, Fermor,
Prof. Sampat Iyengar and Dr. Krishnan and recently
by Mr. B. Ram Rao of the Mysore Geological Survey
from this Presidential chair, and this Department
is keenly alive to the line of arguments put forth by
the astute archaean geologists,

Our work oo the Dharwars of the state strongly
falls in with the view expressed by Dr, Smeeth and
Prof, lyangar who have to their credit a life long study
of the archaeans of Mysore, L

Though accepting an igneous origin tothe

" Dharwars of the Raichur Doab, we should not lose
sight of some of the other Dharwsr formations which

- have been reported but not studied in detail, where the
sedimentary facies of the Dbharwars with their ferru-
-ginous beds could be recognised, It is thus fortunate
that Hyderabad State should form a linking ground
where both the facies of Dbarwars, viz, the igneous and
. sedimentary should occur to throw light on the genetic
_eontroversy of the Dharwars, ‘I'be late Prof. Iyangar
in 1932 Congress, Bangalore, clearly expressed that
in Mysore they were dealing with the igneous facies
of ttke Dharwars, whereas, in the North, Singbbum
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and Central Provinces, typical sedimentary facies of
Dharwars exist, He thonght that there was no
reason to give any one specific origin for all the Dhar-
wars in [ndia, neither is it possible, He made a pro-
phetic statement that as they were dealing with the
igneous Dharwars on the south in Mysore and the
officers of the Geological Survey of India were dealing
with the sedimentary facies of the Dharwars in the
portb, a place may be found where both the facies
of Dharwars might occur. 1t has therefore become a
very responsible- work for the present and futore
geologists of Hyderabad to go into this question deeply
and bring in facts to barmonise the controversy.

We have recognised during our survey, a series
CHAMPION of highly erushed micaceous gneisses,
ongssgs . uartz schists, quartz porphyries and

_ other ultra acidie schistoss rocks, now
and often confaining blebs of opalescent quartz,
closely associated with the Dharwars, which
appear to be lithologically similar to the Champian
goeisses of Mysore, It is also significant that our field
observations are in accordance with the views express-
ed by the late Prof. Iyengar! who relegated the
horizon of the erruptive unconformity between these
~'acidie schists and thelater Peninsular gneissic complex

grruprive 804 Dot between the acidic schists

UNCONFORMITY and the Dharwars as was originally

] . proposed. 2 These rocks of the
Champion serles are go intimately assiciated with the
Dharwars, sharing with them all the tectonie distur-
bances that it makes it practically impossible to
separate one from the other, but nevertheless they
show specifie intrusive relation to the schists, .

Conceeding this erruptive unconformity as
, . suggested above, the next set of
PEN S ?
GNElssxglsgg;l; LEX formation in the archaan evolution
. i in Hyderabad leads us to the most-
baffling series of rocks termed the Peninsular

1.  Acid Rocks of Mysore P. Sampat Iyengar, Bulletin No 9, Mye, Geol; Burv.’
2. Dr. Smeeth. Presidential addross, Ind, Se, Con.192,
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goeissic complex which forms the major portion of
the Indian Peninsula,

The work done so far is neither intensive nor
extensive, to arrive at a hypothesis for a genetic
system of evolution of this great complex,

In this Presidential address in 1924, Dr, Smeeﬁh
divided the Peninsular complex broadly into the
following three main groups:—

1, Closepet granite complex and other granites,
2, Charnockites,
3, Peninsular goeisses,

Our study of the Peninsular complex in parts of
Hyderabad State has revealed similar complexity of
the whole gneissic formation which has so far baffled
our detailed classification intc spzcific types, Our
Survey has however enabled us to regard the archzan
sneisses under two main divisions, namely, (1) an older
grey and pink division apd (2) an younger porphyritic
granite and red syenite division, Type charoockites
have not been so far recognised in the areas surveyed,

The Peninsular goeisses seem to lend an oppor-
tunily for a rough eclassification
from the colour of the felspars
contained in them. They are
therefore divided into two main divisions, namely, an
older grey series and an younger pink series char-
acterised by the presence of grey or white and pink
felspars, Though one phase gradunally shades into
the other yet, broadly speaking the pink series are
found to show an intrusive relation with the grey
series, each series being characterised by its own set
of pegmatites and quartz veins, Lt is significant that
the maximum development of the pegmatites is
observed along the contact.zone of the Dharwars
with the Peninsular Complex,

GREY AND PINK
SERIES OF GNEISSES.

Ind. So., Congress 1914,
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The porphyritic granites and red syenites oceur as
intrusive laccolithic masses and dyke-like Injections
in the grey or the pink series or 1n both, - These
appear to be the youngest granitic gneisses of the com-
plex and are therefore compatable with the younger
closepet granites and granitic complexes of Mysore,

For a more detailed disenssion as to the origin
and the inter-relation between the Dbarwars and the
gneisses, the origin and evolution of the Ferruginous
guartzites and the mode of differentiation and regional
features of the Peniosular complex as studied so far
in the Stute, reference to our departmental publica-
tions may be made.

While mentioning the abseace of typz charnock-
itesin our area I should like to

GRANO-DIORITE. 1/.)6 g peference to a particular
metamorpbic facles of the Dbarwars represented by
the graco-diorites which occasionally oceur fringing
the nm:ain Dbarwar basie formations oras isolated bands
within Dharwar belt and in 1ts coutinuity, They oceur
as a wmetamorpbic facies of the Dharwars, assimilating
materials bath from the basic schists and tke acidic -
gneis-es, They essentially consist of lLornblende,
mostiy shredded, plagioclastic felspars with some
orthoclastic varieties highly sericitised with kaolinised
decomposition products with the development of
sphene and apatite; quartz also occurs, ‘I'yp:s have
beeu recognised {rom the acidic to the basic varieties
depending upon the relative proportion of the assimi-
lated material acd the degree of metamorphism to
which they were subjected, Gurnets are

very
rarely developed, In the scale of metamorphic
clasufication enunciated by  Grubermann this

grano-dioritic phase appears to answer to the
middle or the meso-stage, It is interesting to note
_ that Vredenburg , suggested that the charnockites
are an acute phase of metamorphism of the Daarwars,

Presidential - aiddzess. Ine, Sey Congress. 1919, .
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It wounld therefore be pertinent to enquire if these
granodioritic forms may be considered as only a stage
in the ultimate metamorphism of the Dbarwars into
charnockites, For a discussion on this subject refer-
“ence may be made to Journal, Hyderabad Geological
Survey Vol. III pt. i,

A little diversion here may nof be out of place,

Dr, Fermor in a recent publication ! on the corre
lation of the ancient schistose formations of Penin-
sular India has divided the country into two main-
regions viz, the non-charncekitic and tbe charnockitie.
Except for a liftle portion in the east in the Warangal
District tbe whole of the complex of Hyderabad State
come uuder the non-charnockitic region, But only a
detailed survey by the Depariment ean show the align-
ment of the dividing line accurately, as it appears that
rocks similar to charnockites oceur also in portions
of Karimnagar Distriet. However tkat may be, broadly
speaking, a major portion of the State may be consi-
dered, so far as our present knowledge goes, to be non-
charnockitie, Thus we are missicg one of the impor-
tant group of rocks in the archaean evolution,

Next we pass on to 1i:lhe youngiest me::itll]):lers of the
crystalline complex wkhiceh are repre-
PORPHYRITIO seited by a series of later porphy-
GRANITE, ritic granites and coarse red syenitic
rocks and other binarvies of the acidic intrusives com-
parakle to the closepef granite complex series of
Mysore,

1t has been found that porphyritie granites and
red syevitic rocks buve bad their maximem develop-
ment both in the Krishna and the Tungabhadra
basins fringing a central mass composed of older
Peninsular gneisses, Such a distribution should patu-
rally indicate some zones of weakness through which
these rocks could have found outlet.

1 I L. Fermor Mem. G, 8. 1. Vol. LXX. Part 1, 1936.
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The suggestion given by Dr, Fermor in his
recent publication referred to above, that the relative
elevation of the charnockitic region may be due to a
relative vertical uplift along the belt of weakness—a
fault zone along the junetion between the charnockitic
and non-charnockitic regions, is supported by the
geismic data which show that the charnockitic
terranne is less stable than the noun-charnockitic
region,

It is therefore suggestive that such seismie
regional disturbances must have had their counter-
parts in the non-charnockitic region in indueing
prominent zones of weakuess and faulf lines throogh
which later granitic intrusives could have found their
way. :

- The courses of the prominent rivers like the
Kistna and Tungabhadra seem to have been detei-
mined by the zones of weakness through whbich they
must have carved their course aided by differential
denudation, This is exactly what we find in the
regions fringing the Raichur Doab, 1f such tectonic
disturbances were of a widespread character result-
ing in the formation of zones of weakness in the
continental floor, the occurrence of these younger
series of granites and their widespread distribution
can perhaps be easily accounted for. This relation
therefore may be considered contemporaneons or
ratbker later to the seismic disturbances eonnected
with the charnockitic evolution,

We thus see that the evolution of the porphyritic
granites and their associates are decidedly subsequent
or younger to the charnockitic series and compares in
harmony with a similar evolution established by the
Mysore Geologists as represented by the closepet
granites,
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Both in India and South Afriea, it isa common
sarpziTy ©xperience of the weologists to find salt and
M saline springs associated with pegmatites |
at the junction zone between the Dharwars and the!
gneisses, Examples of such phenomenon in Raichur
Doab and Surapur taluq are common where saline
- efflorescence and weak trine occur extensively in
localised centres and indigenous salt industry has been
carried on from time immemorial, Bruce Koot , consi-
ders that such saliferous activity is of deep-seated
origin, Our examination of the area fully confirms
this view and reveals that the saliterous activity <o
closely associated with the pegmatitic zones, especially
in the later pink members is due to progressive frac-
tionation of the acidic members of the Peninsular
gneissic complex with which the ingredients were
genetically associated in their deep-seated condition,
Theirassociation particularly with the auriferous areas
of the Dbarwars is more than an accident. This
specific distribution of salinity is very clearly brought
ont in the Doab. The contact zone of the auriferous
Muski-Wandalli band of Dharwarsis highly saliferous
but in the Kushtagi-Hungund Band which is non-
suriferous, salinity is poorly developed, Similar rela-
tion is borne ont in the Surapur area to the north of
the Kistna where the Mangalur Band of Dharwars
constitutes the northern extension of the auriferoas
Muski Dbarwars of the Raichur Doab. ‘I'he present
distribution is however controlled not only by the
pegmatitic centres but also by the meteoric circula-
tion shifting frcm place to place in their neightour-
hood in isolated bydrograyhie basins, The question of
salinity has been studied'in detail in tbe Raicbur
Doab and parts of Gulbur;l.ga District, and the result
of this enquiry are publishel in the Lepartmental
Journals,

Whether the conditions so far observed are o_f any
uniform or widespread cHaracter remains to hLe seen

4
1. 'Mem, G, 3. I » Yol. XII,
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when tbe other part's of the State whbere Dharwars
are reported to occur but still unmapped, are taken up.

The close of the igneous activity marked by the
evolution of tke. porpbyritic granites
red syenites and’ associated pegmaltites,
brings us to a -period of quiesecence
usbered in by the beginning of the great Eparcbhzan
interval. ‘1bis interval so far studied in Hyderabad
separates the Archszans from the Puranas, This
interval of tiine is unrivalled in the geological histcry
of India and must have witnessed the culmination of
the folding and erumpliog of the arcbeean recks into
high ridges only to be worn down through countless
ages to their base level of erosion before they finally
got submerged below the waters of the Purana seas.
During tbis peried, huge tectonic disturbances leading
to the transgression of the purana sea resulted in an
isostatic regional variatioa ot the ocean level, A more
quiet period representing deoudation and deposi ion
must hz]ive marked the closing of this great Eparcbzan
1oterval,

EPARCHAEAN
INTEKVAL

.Other than the above considerations supported by
tbe enormous denudation of the archzan rocks which
must have been of ecormous magnitude in this
country, we bave very little . positive evidence from
the field to mark this huge ioterval cf time exeept
perbaps to attribute some of the tragmentation of the
regwatitic and quartz spreads below the Dharwars to
some slages in the huge break,

LYKES

The dyke vocks of Hyderabad may conveniently
be divided into two main heads: — '

(1) The contemporaneous trap dykes and horn-
blende dykes of Dharwar age.

(2) The Cuddapan lava flows and sills; dykes
of Dolerite character,
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The former group is distinguished by the con plete
amphibolisation of the pyroxeoes, while) the* latter
is cbaracterised by little or no amphibolisation
of the augites, The Dharwar dykss are recognisable
as hornblende dykes;samphibole dykes, amphbole
peridotites, green stoves and epidiorites. The associa-
tion of steatite or tale with altered amphibolite and
. also of tremolitic asbestose is an occasional feature
with scme of these Lharwar dykes B

The second group of dykes which appears . to be
of lower Cuddapah age is mostly doleritic in character
passing at times to epidiorites due to partial alteration
of the angites into hornblende, ‘I'nat these dykes be-
long to the latter group can be definitely established
as they are alwavs found intrusive .into the gneissic
complex and also to some of the members of the
Cuddapabs. :

Ope peculiar strictural featore in the distribution
of dykes may here be mentioned. At or veur the
Dhsrwar margin especially along the concavity of the
gneissic bays thes= fater doleritic dykes seem to have
develcped in parallel runs along lines of weakuesses
produced by the iwzpact of the gneissic invasion against
tke tands of pre-existing Dbarwars. The strike of
tbese dykes generally fcllow the main structural
foliations of the gueisses and sometimes at right angles
to them, along their main fissures, '

We may now pass on to the next group of rocks,

L pawely, the Puianas (Pre-Cambrian),
PCRNA GROUP 1y, o mor in bis publication referred
to above, uses the term arcbaean, as applicable to all
jormations below the eparchaean unconformity, sepa~
rating thé Cuddapabhs and the other unfossiliferous
tormations lying above the unconformity. termed
Purapa by Dr. Holland.

The Purana group of rocks are scattered in
isolated basins within the State and a glance at the
map will show their distribution. These formations
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are unfossiliferous, though very puzzling coneretionary
»nd weathered fragments in the beds often simulate
some fossil forms., These beds usually occur with
low angles of dip over considerable areas and only
appear highly tilted along a few zomes of special
disturbance, These formations being unfossiliferous,
correlation is based mainly on lithological grounds and
each separate group has been named after fhe type-
area in which it has been noticed. The main belts of
Cuddapah formations occur along the north bank ot
the XKistna river in Amrabad Talug south of
Nalgunda, underlying the Kurnool beds and along
the Kistna river after its confluence with the
Tungabhadra. They mostly consist of slates, quart-
zites and limestones. In addition to the above beds
classed uonder CudJapah we have within the State
some groups of sedimentary rocks known as Pakhals,
Pengangas, Sullavai beds and Bhimas,

These have been studied in their type areas from
which they derive their namse and are regarded as of
Cuddapah and lower Vindhyan age, respectively.

The next higher series of beds are represented by
the Kurnoolseries of rocks which are however unot much
developed within the State, Near Alampur and along
the left bank of the Kistna river both diamondiferous
quarlzites and conglomevates occur and have remained
ucworked. These areas have not yef been studiel in
detail by the Department and it is proposed to take
them up in the near future, Closely related to the
Kurpools and resembling them in lithological charac-
ters are the Bhima series of rocks so called from the
river in whose basin these formations occur. Oan their
north westeru border these beds are covered by
the Deccan Trap flows and on the north east border
for a long distance they rest on the archaean.
gn:isses. Tlie Upper Bhima is chiefly a limestone
formation, though beds of shales ocecur occasionally
and sandstones and shales constitute lower members
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of the series, The limestones-are fine-grained and
possess a texture approaching lithographic - store.
The grey colour prevails; pink black, yellow and
other tints are not un-common, The rock occurs as
flagstones and are largely used for building, especially
for flooring. The limestones of this series yield good
material for ecement manufacture and is extensively
used in the Sahabad Cement Works, The black
varieties take nice polish and can be used for decorative
purposes as a cheaper substitute for marble, The
association of iron pyrites with these limestones, some-
times seggregated in layers, bas been noted in Surapur, .
Andgola and Gulbarga taluks,

' We have now to pass over a big hiatus in the
geological history of Hyderabad before we come to the
Gondwana formations, the earliest fossiliferous strata
in the State, Rocks of Carboniferous to Cambrian
(Dravidian group) are un-represented within the State

limits,

The Gondwana formations are thg next grmévg | lgf

. rocks met with in the State, 'With-

GONDWANA BYSTEM .t digressing into the details of

these formaticns, the reports of which are available in

the Records! and Memoirs ? of the Geological Sui veyof

India, it may be pointed out tbat these fcrmations

occur in the eastern und N. E. border of the State
fringing the Praphita, Warda and Godavari basins,

-

These areas have attracted the atfention of geolo-
gists due to their economic possibilities and the Singa-
reni Collieries have long been in -existence tapping
coal in these beds,

Our Departmental survey in portions of Asifabad
District and the activities of other prospecting Com-
panies have brought into light the continuation of coal
bearing beds along the Lelt, - About 25square miles of

1. G.8,]1, Reec, Vol XI,
2. w  Mem. Vol. XVIII and MEM, Vol, XI1II
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coal bearing Barkar rocks have been proved to exist
to the south of the Godavari in the Jangaon area,
Sultanabad Taluq, Karimnagar District of which 800
acres have been fully proved by bore-holes where good
second class coal is available at economic depth to an
estimated quantity of about 38 million tons®™. The
activity of the coal Compapies are keing sufficiently
encouraged for a wider scope of operation.

_ In addition to tke coal mining at Singareni, other
operations are also being conducted both at Tandur
and at Sasti areas in the N, Godavary Valley.

The fossils found in the Gondwana rocks and
specially the saurian reptalian remains from the
Kota-Malari group in Asifaubad District have received
world wide atfention.

Workable iron-ore is found concentrated in the
upper beds of the Gondwana series and extensive
deposits are noted in portions of Asifabad and in
Warapgal Distriets, Fire-clay and pyritiferous
nodules bave been noted in association with the coal
seams, -

Next in order of succession we have the Deccan Trap
roeks occupying nearly one half of

DECCAN TBADS {1 State. The Hyderabad Traps ave
regarded as belovging to the middle seiies’ with
some Inter-trappeans. These formations are engaging
the special atteption of this Department from their
water bearing point of view. As it is well known
that the flows consist of hard basaltic trap,
infercalated  with softer vesicular layers
which are susceptible to greater decomposilion and
consequent storage of water, it bas been found by
careful study of natural sections and well logs that
there are specific layers in certain horizons wkich are
aquiferous and wells driven to these depths have
proved of successful perennial supply., By a careful
study of these physical features it bas been made

*Unpuhllnhed teport by Dir.- A, B. Hughes
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possible to reduce the element of chance to its
minimum and save lot of money for the public which
would have been otherwise wasted, Though it has
been found that any correlation in a particular area
may not be so uniform or widespread as to make it
of universal application, yet the knowledge gained in
this study has proved of immense value within the
area limited by such co-ordination.

The Deccan Traps are sometimes’ capped by
laterites. The laterites vary from highly ferroginous
to practically alluininous boles and have yielded iron
ore for local smelting, ‘1hete high level laterites
form the great Bidar plateau and are found scattered
at Vikarabad, Anantbagiri, parts of Nizamabad Dis-
trict and elsewhere. At places where it is very thick
it offers at its base basins for storage of awater and
wells in such areas yield drinkable water with
characteristic iron-taste and tonie properties, Vikara-
bad is growing into a savitorium not only due to its
comparative Leight but also to the presence of such
mineral water,

Intertrappeans are rarely met in the Deccan Traps

of the State. A few fossiliferous

INTEBTABPP EANS areas, however, consisticg of lamilli

branches and gastropods bave been noted in parts of

Nizamabad, Parbani and Gulburga in course of the
Survey,

Some stray patches of lameta beds or infra-

LAMETAS trappeans have also been recently located in
Surapur Talnq with intetesting vertibrate

remains. These areas are engaging cur attention,

A few remarks here may be adde% rel,;;ardiﬁg thle
recent formations of the alluvials
PL[E;E?JE‘EE & and the soil groups of the State and
artifacts of apparently human maon-

facfura reported from some of these recent formations,
These afford good examples of theirace of man in the
Pliestocene gravel beds, Silicified wood and mama-
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lian bones are also met with in the Godavari alluvials,
The Kistna gravels are similar to those of Godavari
and the deposits of importance in this connection are
the diamondiferous gravels which consist of sandy
shingle composed chiefly of quartzites, The gravels
oceur at considerable elevations above the river and
are covered by the black cotton-soil, The diamood
nining in the State is now at a stand still yet there
Femains, specially aronod Partial and Nandikouda,
“large areas whose diamondiferous gravels must be
“*lying untouched,
' S80IL

The soils of the State may be broadly classified
under two main divisions.

1. Black cotton-soil generally covering the
Deccan Tr~p and the Dharwar schist areas
and shifting mucb beyond their boundaries by
the normal n:ethods of migration,

2. Loamy gneissic soil occupying a great portion
of the archsan couutry with its sub-soil or
moorum, Lignitic and peaty soil evren now
occur in swampy areas in the ueighbourhood
of Barakar series of the Gondwana formations
in Chinur Taluq, Asifabad Dist.

The question of soil erosion and shifting has
becom:e a serious problem for the agricultural geolo-
gists and some portions of the State are heavily
exposed to impending dangers of complete soil
erosion and eventual barrenness if no precautions are

immediately taken. Semi-arid areas like Raichur and
" portions of Deccan Trap Districts are constantly
exposed to this menace of shifting soil and the local
methods of field bunding is rather a poor check against
the rapid and extensive soil erosion, A comprebensive
scheme of re-forestation and organised methods of
field bunding appear to be the effective measures for
the prevention of this erosion which 45 alfeady
engaging the attention of the Government. - 'r:,f;-'.‘f'_-\'.*
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SECTION 111,

As the liéerature on the mineral resources of the

i tate is diffused in several publications
ECONOMICS.  »nd in unpuablished Departmental Reports
and many known occurrences have not been given
sufficient publicity, the available information on the
mineral resources of the State may here be outlined;.
Minerals which bave been noticed so far by -the-
Departmental Survey or by other previous obsetvers:-

may be mentioned as follows: — .
1. Gold.
. Coal,

2
3. Diamond.
4, Iron.
5, Copper.
6. - Manganese.
7. Mica.
8., Garnet,
9, Graphite,
10. Galena.
11. Kaolin,
12, Salt deposits, Salt peter, Dhobies earth ete,
13. Ochres,
14, Feldspars and Material for Ceramic Industry,
15, Glass Industry,
16, - Ilmenite,
17, Kyenite, _
18. Semi-precious stones like amythest, agate,
Jaspar, Plasma, Bloodstone Opal ete,
19, Zeolites,
20, Pyrites.
.21, Corundum,
22, Antimony,
23, Tale and Soapstones,
24_+ Laterite and aluminous bole,
25, . Clays, Brick Earth, Fire Clay ete,
/26. -“Materials for Cement Industry.
" 27: . Springs and Mineral Waters,
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98, Water falls,
29. Building Stones.

1, gGOLD

This precious metal has been worked in Raichur
Doab from pre-historic time s as evidenced by
a number of old - workirgs found scattered in
the auriferons areas, which attraeted Europeans
enterprises,

The history of their exploitation marks a
romantic rise and a short-lived development in modern
mining,.

The Hyderabad Deccan Company started a sub-
sidiary Company under the name of Hutti (Nizaw’s)
Gold Mipes Ltd., in 1901 to work the Hutti Gold
fields sitvated on the Muski Band of Dharwars. The
average yield from 1814—1918 was 16,539 oz, valued
at £ 63,463(-. The mines were worked upto early
1920 when the operations ceased.

Another Company, The Topaldoddi Nizam’s
Gold Mines Ltd., was fcrmed in 19095 to work the
Topaldoddi-Wandalli area but as the ore proved to be
of a low grade the mine was closed down. Other
small subsidiary companies als> sprang up working
the southern psrts of the Maski band but their
activity was short-lived due to the poor quality .of the
ore which could not be worked, _

Gold is reported at Chiﬁ'al, Nal_gbnda District
and was worked for sometimes but due o a very small
yield the mining was closed down.

In the course of the Deparfmental activity these
auriferous tracts of the Doab engaged special attention,
Some promising fields could be located which gave
encouragement for a revival of gold industry in the
Doab with the present high value of gold.

\To the north of the Kistna in Surapur area, the
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survey of the northern continuation of the Maski
Dbarwar band bas given encouraging indications for a
big scale prospecting. With these potential fields still
unworked, it is boped that'ere long some enterprising
private companies, with a full knowledge of working
of such fields, will take up a detailed prospeeting and
miniog of these areas,

The following statement will show the quin-
qenpial output of fine gold from 1910- 1924,

1910-14, 1915-19 1920-24,
Gold output, Ozs, 63,228 72,144 12,380
Value. Rs. 383,40,300/- 41,63,170/- 5,88,695/-
2, COAL,

The Gondwana series occur fowards the eastern
portion of the State as a continuous strip
from the Warda Valley through the State
into the Madras Presidencv and “occupy about 3,800
sq. miles, mostly covered by Kamthi rocks which
need wvot all be ucderlaid by coal beds. Actual out-
crops of Barakars and Tealchirs in which the coal
has been located are few and far belween,

The proved areas may be classified as under:—

1. Sasti-Rajuar Area.

2. Antergaon-Aksapur area.
Tandur area,
Chinpur-Sandrapzali area,

~ Karalapalli outlier
Bandala ounterop,
Maddapuram-Allapalli area,
Opposite Lingala,
Yellandlapad (Singarini coal-field),

10, Kothagudem, '

11, Kamnigiri.

12, Damarcherla,

© 8 N O o - 00
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Though borings proved coal near Kothagudem
and pits sunk and rail connections established,
yet this had to be abandoned in preference to the
Tandur area due to the advantages derived by the
opening of the Kazipet- Balharshah Ruilway, Details
of these coal beds may be obtained from the coal
glegao%:s of Geological Survey of India, Vol. LIX, by

. O, POX,

Active mining operation is now been conducted
at Singareni, Tandur and Sasti areas. |

The Singarani fields where the first coal mining
operations were started by the Hyderabad Deccan Co.,
in {893, have since yielded akout 20 million tons of
eoal.

During the last 25 years the Singareni and Tandur
Collieries yielded about 15,941,606 tons or on an
average of 6,37.664 tons of coal per year. The
average daily outturn at Singareni is about 2,000 tons
and that at Tandur 1,500 tons. The following
statement will show the average gquingquennial output
and value of coal from Singareni, Kavala and Tandur,
Rasti and Oaoni Colliaries {(from 1910-35),

1910—14 1915—19  1920—2¢ 1925629 1930-34

Output Tons 2601,329;, 32,04,061 23,27,888 35,65,635 38,77,341

Coal vilwe Rs. 15607974 16328341 218,89,359 216,17,971 187,60,576

The quality of average Singareni coal may be
given as hereunder:—

Sp. Gravity T e .es 1.39

Fixzed earbon e 55.R5%
Volatile matter . 24127
Ash e 14177
Moisture e 5,869

100.99
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Calories .. 6,433
B.Th. U, .. 11580°

Besides the above zones, another important field
was vroved by prospecting condueted by Sir Fazulbhoy
Currimbhoy in the south of Godavari forming the
Jangaon coal field in which about 38 million tons of
coal has been estimated, Continuing across the river in
the Chinur and Asifabad Talugs, surface indications
of in-situ coal has been reported during the geological
survey of the District,

3. DIAMOND.

Tavernier in his ‘Travels’ refers in detail to the
working of the diamond mines in the Deccan. His
route passes right across the State beginning from

- Daulatabad, via, Goleconda and Hyderabad, to Masuli-
patam, He has given an exhaustive deseription of the
diamond mining then existing in this part of the coun-
try. Goleonda which has become famous in history
for its diamonds, bas been from earliest Hindu times
and subsequently under the Kutubsahi dynasty the
mart for the diamonds. As generally believed Golconda
was never a place for diamond mining; the area on
which it stands is wholly composed of archaean gneisses

The famous Partial group of diamond mines all
lie on the north bank of the Kistna within the State,.
In fact, from Alumpur along the left bank of the
Kistna river both diamondiferous quarizites and the
conglomerates have remained unworked. Some of the
best Indiau diamonds have come from the Kistna
basin, a good part of it lying within the limits of the
State, At Nandikonda and in the left bank of the
Kistna diamond is reported to have been found and
even now ricked up The diamondiferous quartzites
as well as the- Kistna alluvials require a careful
esamination with modern machivery and suction
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dredge capable of handling huge ynantity of material
per day: It may be noted here that most of these
{racts to the north of Kistna along with other areas
still lie unexplored and are now engaging the attention
of this Department, |

4, IRON.

Iron ore is extensively found in varjous parts of
the State in almost all the formations from Dharwars
upwards upto Deccan Trap latérites, not to speak of
iron sands brought down by the rivers and streams,

Iron smelting has been known from timne im-
memorial since the neolithic times as evidenced by
the neolithic implements with iron slags. The old
workings for iron on the Kushtagi band of ferruginous
quarizites, at Tintini and elsewhere s2em to have been
worked {rom ancient times,

The unrvustable iron chains and plates on the
Mudgal fort gate testify to the high guality of iron
that was produced by the local smelters and the high
-standard of workmanship at tbat time, It appears
that the local ivon industry in Raichur Doab did not
assume the importance of that of Nirmal and Nizama-
bad Districts, the iron stoves found in Armur are
of bigh grade and the blades made from Konasamu-
dram steel was once famous for their strencth, and
Damascus sword. The place at the time of Voysey was
still visited by Persian traders for the steel as this
Indian ““Wooze” was known throughout the world.

Local smelting of iron is still straggling in many
parts of the State; the local ores can hardly stand the
competition but from Bihar and Orissa where hiils of

bigh grade iron ore are obtained with very little
labour and cost, '

Iron "ove oceurs extensively in thy following
localities: —

1. The ferruginous quartzite bands in the
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Dbharwar schists belt in the Raichur Doab constitute
an important soarce of 1ron ore where hematite and
maguetite oceuvr in large quauntities. The Kushtagi-
Tauergeri band of ferruzinous quartzites may be
regarded as an important source for development,

.2, _B‘eyruginous qiartzites in’ Armour, Nizim-
abad District and Nirmal, Kinwat aad Laxetipet
talugs Asifabad District, are also exteusively poted,

3. There are innumerable localities of iron ore in
the urea occupied by the gneissic complex, but the
quantity svajlable is meagre. Specific oceurrences of
spaciilar iron are known in association with .quartz
veins and dykes, but the quantity in any one srea does
not. warraut any economic exploitation though due to
its high quality it may be useful as subsidiary feed
for. central iron works,

4. Irom ore is also found distributed among the
Purana group of sedimentaries as iron-pyrites and
* ferruginous sandstoues, fringing the north bank of
Kistna. These ferrnginous sandstones bave often
yielded materials for the ancient smealters, Iron-
pyrites and siderite in the limestone formations in
disseminated layers have been noted. When the sur-
vey of the Purana formatious are completed a saitable
area of concentration may prove of economig; interest
not only fer iron but also as a source for sulphurie
.acid manufacture,” »: > - : -

The Gondwana formations are associated with
iron-ores both in the lower and the upper beds of the
series. The lower beds consist of iron-stonme clay
nodules occuring between the Barakar and the
Kamthis. The important beds are those in the
Chikiala formations where baematitic nodules occur
in extensive quantity. Broad stretches of the Chikiala
beds .in the Sirpur talug constitute an esteasive source
of iron-ore, Local smelting of iron:is still carried on
in the villages in the neighbourhood of the' Cnikiala
iron hills, :
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A very extensive outcrop of magnetite iron ore
has been noted near tbe southern boundary of the
Singareni coal fields covering a distance of abcut 3
mlles long forming a ridge varying hetween 150 fo 350
ft, in height. The ore is reported to be of a very rich
quality.

5. The next formation which is an important .
source of iron is the Deccan Trap laterite, Huge
areas constituting hizhly ferruginous varieties oceur in
many parts of the Mahratwara D.striets of the -State,
The following loealities require special mention,

There are extensive lateritic caps at Bidar and
Kalyan, Vikarabad and in parts of Nizamabad,
Bidar lateritic cap is about 28 miles long and 22 miles
broad and that of Kalayan is more extensive. Smelt-
ing ig said to have been carried on af Kollur and
Ananthagiri lateritic region near Warangal, and in
- Nizamabad District, and at Marbi and Boghiri in
Bidar District.

As regards the quality of the various types of
ore available, average bulk samples of Tawargeri zone
of ferruginous quartzites assay about 40% of iron, The
rich ore near one of the old workings yielded 48% of
iron, The lateritic ores in parts of Nizamabad District
yield as follows:—

Supngium hills (Gavrdbari Talug) about. 48%
of iron,

Lingampet (Yallareddi Taluq) 44% of "iron.
Kondapur (Kamareddi Talug) 43% of iron,

In Karimnagar District Thimmapur laterite
yields 47% of Fea 0,.% .

Parkal iron ore 93% of Fe ,0,.
The Chikiala haematite nodules near Sanka-
ram, Chinnur Talug, give about 97% of Fe, 0,

and bulk eample from Armour taluq from
45% to 83 of Fe , 0,
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The absence of coking coal is a handicap to the
development of these iron-stones, but with the advent
of Hydro-electric schemes under contemplation these
ores are likely to attain economiec importance, The
economic possibilities of iron-stone areas are engaging
the attention of the Government with a view to deve-
lop an iron-smelting industry on modern lines with-
glgttprejudice to the coal and forest reserves of the

ate,

5. COPPER,

Traces of copper are reported from the gneisses in
Nalgonda and in Yelgurrupin Warangal Distriet, At
Chintrala in Nalgonda it is reported that malachite
oceurs between layers of argillaceous slates, A num-
ber of old-workings are found scattered over this area,
apparently for copper. Copper as carbonate is noted in
parts of Raichur Distriet. Some old workings with eop-
per-stained debris are often met with within Gadwal
Samasthan, Old workings are noted in Machnur and |/
Chinchoii in Raichur, and Tirtini in Surapur Talugs./|
At the junction of aplites and diabases, copper staining
is noted south of Jagarkal Mallapur and between
Timapur and Gabur in Raichur Talugq, Coprer slags
are found lying scattered in their vicinity, Along the
eastern margin of the Manglur patch of Dbharwars in
Surapur faluy, copper staining is also noted in the
pegmatitic veins, Quartz veins with copper staining
are observed in Maktal talnq. A quartz reef frivged
by diabasic schist, outerops between north of Siddapur
and south of Benkanballi in the propbyritie greissie
country in Surapur talug. This quartz shows an
extensive staining of copper all along its ruo., Chal-
copyrite and pyrites, malachite and cuprite are as-..
sociated; and covellites are observed scattered in the
quartz veins. Near the Parmanand hill, Surapur
taluq, extensive spread of eopper siag may be ncted,

6 MANGANESE.,

Manganese bhas not been widely repni-ted in the
State, The existence of Manganese in the Bidar
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{aterite near Halburga nbout 16 wiles north of Bipar
is reported by Newbold. The laterite is said to have
been traversed by a net work of veins of manganese
ore about an inck thick consisting mostly of black
manganese oxide with iron,

Occurrence of manganese? is noted near Rajampet:
and Kondapur in Kamareddi talug, Nizamabad Dis-
trict. The ore oczurs in association with calcareous
noduless abont 18 inches thick resting upon hard
kunkar limestone and overlain by lithomarge and
laterite so0il. . This area deserves special investigation.
In the limestoneiarea of the Surpur taluq 2 some man-
ganiferous encrustations are frequeuntly met with
coating the-limestone formations in the nullah ecutt-
ings where extensive soil erosion has taken place. In
pyriteferous limestones north of Mudnur mangani-
ferous coating is also frequently observed with ferru-
ginous matter.

7. MIOA

In parts of Armur taluq, 3 Nizamabad District
muscovite mica has been noted in pegmatites in as:
sociation with tourmaline in the zone of contact of
argillaceous sediments with pegmatites.

Mica occurs in flakes and books about 14 fo 2" sq,
indicating economic possibilities in depth,

Micas of commercial sizes have been reported from
near Khammamet in Warangal District.

In parts of Raichur Doab muscovite mica has
been noted in tha following localities. Near Yabbalu
in Gangawati talug there are old workings for mica
in pegmatite. The size of the mica is about an inch
square and may perhaps improve in depth, The trial
pits by some previous prospectors to the north of the
village contain the rock debris where mica even 4 sq.
was obtained in pegmatitic gneisses in Sindhour-
Marli track.

1, 2.8 Unpublished reportss Hyd, Geo . Sury,
4,  Jour, Hyd. Geol. Surv, Vol, 1I »t, { pp 90-97,
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About } a mile south of Tawargeri-Kushtagi
road mica bearing pegmatites associated with quartz
velns oceur, The average size of some of.the surface
specimens is about 13 inches, Payable mica in depth
appears to be a possibility.

Along the eastern margin of the Surapur band
of Dbarwars white quartz reefs and course pegma-
tites oceur along a strip of couutry about 7 to 8 miles
long, Books of muscovite mica are noted in the
quartz fragments strewn along the run of the band,

Small size mica and flakes are now in demand
for making micanite and for dry lubrication along
with graphite.

8 GARNET.

High pressure metamorphic minerals like garnets
are rarely met with in the State. Only at some places
small erystals ot about 3” diameter of iron garnets
are noted in association with mica in the Tawargeri
ared as Wwell as in gneisses too small for marketting,
Garnets for economic exploitation has been reported
from Paloncha and Garibpet in Warangal Distriet, -
it is- interesting to note here thaf this part of Waran-
gal District is a zone,of hypo stage of metamorphism
where garnetiferous gneisses and kyanite schistsare
reported to occur. Precious garpets are also reported
in the water courses draining the hills composed of
garnetiferous rocks from which they are derived as
detrital produets, Formerly large quantities of garnets
are said to have been sent to Madras tobe cut into
semi-precious stones, Tha mining has since been in
abeyance,

The'following table shows the quinquinnial output
of garnets mined from 1910-29.

Tbe . Rs,
1910 - 1914 13,680 7,798}
1915 - 1919 2,32.612 1,02.530,-
1920 - 1624 62,517 47.218)-

1925 - 1929 28,443 8,332/
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9, GRAPHITE.

Graphite is reported from Paloncha in Warangal
District in schistose garnetiferous gueiss in beds vary-
ing from a few inches upto 2 ff. in width. The
grapblte is much impregnated with eartby material,
Good quality graphite has also been reported from the
area and an improvement both in quality and quantity
in depth is indicated, A small deposit of graphite is
reported from uear Hasanabad, Karimnagar Distriet,

10. GALENA,

(Gtalena is reported from Devarkonda taluq Nal--,
gonda District at the contact of a greenstone dyke and
coarse binary gneiss impregnated with quartz stnuc'els..
No in-situ occurence has been noted, = - .

A sample of galena from this locality assayed a
high percentage of silver,

Sampleq of galena have also been reported from
Warancral Distriet,
-

"' Near Maski, Lingsugur taluq. some minor occur-

rence of galena 'bas been noted in the schist dump
pear the old gold working, At Hunkuni, Deodrug
taluq, ¢calena is noted in the siliceous hornblendic

sehist as disseminated grains in the mineralised zone. of.
- the schist, :

Good samples of galena was sent to this Depart-
ment from Hyderabad from the pegmatites near Nawab
Fakrul Mulk’s Mansion and further beyond in Ban-
jara Hills, .« -

11, RAOLIN,

Abundant pegmatites and highly felspathie
binary gneisses oceur widely distributed throughout
the Penirsular Complex in the State. The decomposi-
tion of the felspar according to the grade and stage
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have yielded materials ranging from unaltered fels-
pathic grits to decomposed caleareous products with
very little kaolin and fine kaolinised clay, Ian areas
under semi-arid conditions there is more of disintegra-
tion than decomposition and kaolin is rarely formed,
Huge deposits of white caleareous earth are found
particularly in the saline areas where the quantity of
caleinm carbonate practically forms the whole of
the decomposed material with little or no kaolin,

. An important deposit of kaolin is reported from
Chintrala-in Nalgunda District where ths material
oceurs in beds of considerable thickness in the avea
+Gf highly decomposed psgmatites., This material
is reported to be of high grade for ceramic purposes
comparable with other high grade foreign kaolin. A
-sa'mple from this Jocality gave the following assay ;-

Silica 69.3%
Al 209 26,1%
Ca 0 0.8%
Mg 0 0.5%

.

Iron was detected in very small traces and the
gsawple is practically free from carbonates of Ca
and Mg,

S 12, BALT DEPOSITS,

- The occurrence of common salt and brine is a
very frequent feature in the neighbourbood of Dbarwar
rocks at or pear their junction with the goeissses,
particuarly in the zone of pink pegmatites, This
feature is commonly noted in the Raichur Doab,
parts of Gulbarga, and Mahbubnagar Distriets and
also in areas where arid conditions prevail in other
western districts of the State. Local salt industry
has been carried cu in sueh areas from a very long
time and even now this exists in a straggling condition,
Mainly two varieties of salts are produced viz, edible
salt and “tanning” salt, The most important centres
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of salt manufacture along saline nullahs are located in
(1) Sarjapur Guddinhal zone, (2) Sindbknur zove and
(3) Lingsugur and Raichur taluq areas in the Raichur

{Doab. A sporudic distribution is also met with ia
other parts of the District specially in Manvi fring-
ing the Dharwarian belf where numerous salt works
may be noted,

" Another important centre of salt prodnction is.

' Jocated in the Baichbal area, Surapur taluq, Gulbarga
District. By far the greatest quantity of edible salt

* is produced in this area to meet the local demand.
The Agninullah is psrticularly saline and is a pro-
mising centre for an improved cottaze Industry.
Sahapar, Yadeir and Makthal also contribute a small
percentage to the output. For purposes of local con-
sumption edible salt is mannfactured to a greater
extent than the tannery salts, With a view to place this
dying cottage industry onr a sound economic basis an -
extensive survey of the saline areas of these districts
has been conducted and investigations as regards the
quality and quantity of brine in the test area in
Sarjapur have been ecarried on and experiments-on
gquicker methods by stack evaporation completed,
The production as the figures show, if properly
developed, will no doubt increase the total output
considerably and meet the demand of the
distriets in which the salt occurs. Typical edible an
tanning salts give the following analysis:— :

NaCl Na,So, *MgSo, MgCl, H0 CaCo, CaSo

Edible 96.45% 123 - 72 16 - -
salt.

Tanpirg 37.9 4211 1145 - - 76 8
salt,

1t must be borne in mind that even with the best
effort, an increased output can ouly supply a fraction
of the State, 'The possibilities of increasing the out-
put of tanning salt is much wider, as it appears that
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most of the weak brine which lie unused may in futare
e utilised under improved methods of production. The
tanning salf is much in demand for euring raw hides
in Raichur Warangal, Aurangabad and other placss,
An increased eutput will always find a ready market,

The average annwual quauntity of the edible and
tanning salts produced in different centres at the time
©of visit is sumnmarised as follows:—* :

Eddible salf Tanning salt

in bags of in bags,
24 mds,
Shorapur, 5,200 1,500
Shabpur, 454
Yadgir, 457
Makhtal, 403 63
Raichur. 2,560 S6()
Deodure, 800 (B
Gurgunta, 3,000 2,000
Lingsugur. 1,220 1,150
Kushtagi, 20
Gapgawati, 284
siodbpur, 2,894 1,560
~Manvi, i,11g 312
Alampur, '
18.400 71407

- Exhaustive reports on salt indicating the possibili-
ties of its future development have been published in
the Departmental publications and in the publication
of the Commevcé and industries Department, Other
reports are in the press. Associated with the
common salt, as the above chemical analyses reveal,
there are sodium sulphate, magnesium chlor}de,
magpesiutn  sulphate, calcium sulphate, caleinm
carbonate ete, which occur in the brine or as
saline efflorescence, It is needless to point out the
commercial value of most of these salts, When the
local salt industry is placed on an economic footing

% Da3t. of Com., & Ind, Hyd. Balletin No, 11. 1934
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with an increaged output, these salts, separated by
fractional crystallisation, will undoubtedly find a ready
market with a more increased return than what
ordinary crude tanning salt would yield.

In parts of Yadgir and Makhtal talugs the saline
efflorescences in the nullah basins yield a very good
percentage of sodium salpbate and carbonate locally
known as “Soudu”. These, on treatment, have
yielded soda for the manufacture of local glass indus-
try whick is being carried on from very ancient times,

With the improved methods of separation and
manufacture of soda and with facilities for glass
industry on modern lines, these ancient glass and

bangle miking muustry should naturally find a great
impetus,

SALT PLTER.

In the arid parts of the State, where humidity
combined with a low duumllanﬂe of temperature
favours the growth of nitrifying . micro-organism,
Salt peter is mostly manufactured from the earth
under the refnge heaps of bie villages where such
accumulations have continued for ages.

The manufacture of nitre! is even now carried on
at Maski, 'Mudgal Sindhnar, Koratgi, Manvi, Watgal,
(thl]l' leebodul banhkelhu, Kotankal and othel
areas in the RalchUL Doab and at number of localities
in Surapur talog particularly at Kembbavi, Yelgi,
Kudligi and in Makbtal. The crystallised salt is

mostly utilised within the State for making fireworks
~and guupowder,

DHOBIES EARTH,

. In fow swampy areas along nullah basing where
_date and toddy palms flourish luxuriantly and in the

Teport unde; publication-
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bed and banks, of drying tanks, a kind of white earthy
encrustation is scarped by the local dhobies for
wasbing purposes. This efflorescent earth mostly
consists of carbonate cf soda with subordinate quantity
of sodium chloride and magnesium chloride, This
encrustation is extensively formed after the rains.
The soda earth is also used in making soda ash for
glass bangle industry,

13. ocErE,

Ochre of varions colour and ochreous lithomarge
-and bole suitable for picments occur! in various parts
of the State. The cheif deposits are found in associ-
ation with the Dharwar magnetite haematite schists
and quartzites, in Deccan Trap laterite areas and also
in areass where ferruginous materials are found
concentrated undergoing decomposition, The Kushtagi
band of ferruginous quartzites is noted for extensive
ochreous deposits’, Both reddish cbocolate, purple
and yellow limonitic varieties are commonly met with
in the zome, They are very finein texture and do
not require much sifting and are mostly now being
used for painting the mud walls and the wood struct-
ure of village houses.
- Very fine ochre is found in association with tbe
-laterites 'and is avilable in various shades of scarlet,
purple, chocolate, yeliow ete. Ochres of fine quality
and colour are reported from Vikarabad lateritic area.
There is a good supply of thisraw material for a
silicate paint indusiry, and sotre of it is being em-
ployed in the Hyderabad Paint Factory (The Deccaun
Paint Works,) S
14. FELSPARS AND MATERIAL FOR CEREMIC. INDUSTRY
Felspars oéeur in great quantity widely
distributed throughout the Peninsular Gueissic Cow-
plex area particularly associated with pegmatiles,
These pegmatites are also noted extensively fringing
the Dharwar bands sometimes as tabular inasses and
sheets in the Raichur Doab. -+ -

1. Jour, Byd; Geel. Borv, Vol, 11, pt, |, pp, 97-98,
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A few localities may be noted beiow whence fels-
pars of good quality and appreciakls quantity are
obtainable,

1. The neighbourhood of Matmari, Partipalli
and Turkandoddi, Raichur talug.? _(Matmari
is a Ry, Station south of Raichur M, S, M. Ry.).

2. Between Basanapalli and Mamnnapur
(Makhtal taluq), Mahbubnagar Distriet 2,

3. Near Kotakunda, * Makhtal talug, Mahbub.
nagar District,

4, Betweea Bhirapur and Siddapur ¢in Sura-
pur talug, Gulbarga Distriet,

5, Extensive quantity of felspar ® has been
noted in the pegmatite veins at Dantur, "Alla-
gutta, Qnageepet and Drugpalli and at the foot
of Godkol ranges, between Sankotah and Mor-
thad and io other places in Avmour taluq,
Nizambad District,

6. At Yadullah Hosseni Pahad ? in Kamareddi
taluq, Nizamabad District,

With the abundant oceurrence of potash felspars
end a uoted deposif of kaolin at Chitrala, the possibi-’
lities of a ceramio industry are encouraging and it is
interesting to note that there are enquiries and
attempts for private enterprises for ceramic and enamel
industry in the State.

1. Jour, Byd, Ge>l, Surv. Vol, I pt. |, in tho bress,

¢, Jour. Ayd, Qeol, Burv, Vol. IV pt, {. undor prevaration.
8, da do do do do do do do

4. da do do do do do do do

ts Unpublished rovoris of the Department,

G do do, do
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15, GLAsS INDUSTRY,

The raw materials for the manufacture of glass
are silica in form of powdered quartz or sand and alkali
as sodium carbonate (soda ash) or sodium sulphate.
If lime is added a less fusible and harder glass results,
Alumina is to be added for specially hard and heat
resisting glass ware, Borax is often used when clear
optical glass is desired, Colouring agents are added
for the colonur desired,

Requisite raw materials are available in large
quantity in the State to encourage glass industry
provided the products ean stand competition in the
market. Quartz occurs abundantly in form
of veins apnd purer form of  quartzites
in the Peninsular Complex, Dharwar areas, as well as
in the Sedimentaries, Huge dumps of fine powdered
yuariz are available in the abandoned mining areas of
Hufti and Wandalli which may be profitably used for
a glass industry, The brine and saline efflorescences,
particularly in parts of Yadgir and Makhtal talugs,
yield requisite quantities of sodium carbounate and
sulphates which may be easily separated from other
impurities.

Glass and bangle-making industry has long been
in existence in the State and evidences of indigenous
glass works are found near Jazulpet and Manikonda?
ete, testifying to a flourishing condition of thig
industry in times past. This crude method of mann-
facture without modern equipment has received a set
back due to the influx of cheap foreign material which
has swamped the market and given a death blow to
this ancient cottage industry. It is encouraging to
note that a glass factory has been started near Hyder-
abad whose development is watched with interest,
With the abundance of raw material und the encour-
aging progress shown by the existing factory, it is
hoped that eve long, new enterprises in the line will ke
fortheoming,

1 Jowr, Hyd, Aol, Burv, Vol: IV pt{ undor preparailon,
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16. ILMENITE..

This is a mineral commonly found associated with
the basic rocks. It is often noted as a colloidal coat-
ing on rock boulders in streams and rivers and as
shifted black sand deposited along streams or
river banks. Methods of magnetic separation and.
extraction might afford a commercial possibility for

~ thiswineral, A fairlysecattered deposit of this ilmenitie
“sand has been noted along the Kistna river near
1 Jaldrug fort, '
' 17, EYANITE,

Voysey t reports the occurrence of kyanite in
abundanee in association with garnet at Garibpet,
Warangal District,

18, SEMI PRECIOUS STONES.

Opal, chaleedony, jasper, bloodstone, plasma,
agate ete. occur in amygdules in the amygdaloidal
layers of the Deccan Traps in a widely scaitered
manper, Amethystine quartz is often found in some
of the quartz veins in the gneisses,

19, ZEOLITES.

Stilbite and vatrolite oceur abundantly in the
zeolitic amygdaloidal layers of the Decean Traps.
They may be eommereially exploited for softening and
purifying water for town water supply schemes,

20. PYRITES,

Pyrites occur associated with the auriferous quartz
reefs of the Dharwars and as disseminated grains in
horeblende schists, They are met with in the lime-
stones of the Ehima series, Nodules of pyrites oceur
with coal beds of the Barakar series in the Singareni

, and Sasti coal mining areas, Pyrite was also reported
i from Mudour, Surapur talug but a survey eonld not
| locate any extensive depeosit,

1, Jour, As, Soc, Pen, II #6983
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21. CORUNDUM,

Fragments of corundum are reported: from the
water eourses draining the Kannigiri hills, als) from the
fields near the villages of Gobuguru, Bunjur, Golguda
in Warangal District, Emery-like stone is reported
from Amrabad?, Mahbubaagar District,

22. ANTIMONY,

Stibnite is reported to have been found in a well
s]a.)t a depth of 34 feet from Yenchapali in Karimnagar
istriet,

23. TALO AND SOAPSTONE,

Tale schists are often found in the tale-chlorite
series of the Dharwars in Kushtagi band of schists
and in the Parampur schist belt of the Raichur Doab,
Fine bands of tale occur fringing the ferruginous
quartzitic hands near 20th milestone on the Lingsugur- :
Tawargeri road.?

Varieties of soapstone and potstones occur
commonly as alteration product of the amphibolites
and peridotites, Potstones are reported from
Maitpalli in Karimnagar District and Damenapalli
in Warangal Districts, Potstone locally known as
Bulpham oceurs as alteration product of amphibolitic
rocks at Chootpali,* Armour taluq,

Impure varieties of soapstone are also observed
near Abhangapatam®in Makhtal taluq and at
Arewatla and Lamur® in Atraf-i-Balda.

1. Walker A- M. Mad. Joar. Lit & 8c. XVI 1850.

2. Imp. Gazeitier of India, Myderchad State 1003 p. 145
3. Jour, Hyd. Geol. Surv. Vol. I & Vol, II ot, i,

4, Unpublished reoort of Hyd. Geol, Burv.

5. Jour+ Hyd, Geol- Burv, Vol. IV Dt | under preparation.
&, Unpalished repoct of Hyd. Geol” Bury,

4
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Soapstones occur in the Dharwar schist pateh
pear Malkapali,® Seram taluq, Gulbarga Distriet,
where a small ridge is whoily composed of this
material,

21. LATERITE AND ALUMINOUS BOLES,

Both high and low-level laterites are met with
within the State. Laterite occurs extensively
covering wide areas in the vpper layers of the Deccan
Trap. This is also met with in gneissic areas
developed under semi-arid and tropical conditions.
Extensive formations of laterite in B:dar, Vickarabad,
parts of Nizamabad, at Rajungutta hill of Godkol ana
at Basiralagutta of Rawatla, Armour talugq? and
Asifabad® have already been noted for their utility as
an economic source of iron, The ratio between the
iron-oxide and alumina varies considerably, so that
the laterites approximate on one hand to high grade
iron ores, and on the other, to almost pure bauxite,
The percentage of iron-oxide in the Nizamabad
laterites * varies from 13'9 to 60,98 while that of
alumina from 55 to 36%, Samples of aluminous
bole from Goorgakuntla, Kamareddi talug and
Kyrtlaqully in Yellareddi taluq assay 25. 5 and 36°3%
of Al ,0;respectively,® These boles are invariably
whitish to purplish. blue to lighter shades and consist
of fine aluminous materials from which most of the
iron oxide has been eliminated,

At Godkol and Basiralagutta of Rawatla in
Armour talug, bluish alominous eclay galls occor

associated with lithomarge from lateritoid accumul-
ations, .

25, CLAYS,

Clays of various qualities are found widely
distributed in the State and they may be generally
classified according to their utility,

L Jour- Hyd. Geol Burvy Vol, IV pt, i undor preparation
2, Unpublished reports of Hyd Geol Surv,
3,48, do do do do do
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Potter’s clay.
. Brick earth clay,
Fire clay.
Lithomarge, maris ete.

The true clays are all plastic and refractory to a
great or less degree and on this property their value
for industrial purposes depend. The ordinary clay
and silt found in vicinity of villages are largely utilised
by the potters and brickmakers for their specific
purposes, Good quality deposits of clay silt! for the
potter has been noted at Upal Mailawaram, Kotala-
puram, Amjapur Balapur ete in Atraf-i-Balda and’
near Bhonwn which is noted for its potteries. In the
,neighbourhood of Mallur sod Tirth in Surapur Taluq,
Bbhima shales are extensively used for pottery which
are highly prized,

BRICK EARTH,

Poor quality brick earth is widely distributed.
The bricks made therefrom fail in the main essentials-
strengtb, durability and regularity in shape, Good
quality bricks are however obtained from Sarunagar
and Golkonda which partly meet the demand from
Hyderabad, Bricks are also male near Bhongir,

, FIRE CLAY.

Heaft resistiug clays suitable for making firepronf
materiais are obtained in association with the coal.
beds of the Barakar series. Reddish fire clay ? is found
as a bedded deposit overlying the coal in the hills
south of Antarzaoa in the nullah sections below the
red ciays of the Kamthis, near the border of Sirpur
and Rajura talugs. Fire clays ® has been reported by
Voysey, trom Konasamudram, Nizamabad Distriet.
This eclay was used for furnaces and making

1. Unmublished reporta
2, do do
9. Jou A.8.B I 1832,



52

erucibles for the steel manufacture by the old iron.
smelters, Ths clay is reported to be highly refractory.
Extensive deposits of red lithomarge clay are often
met with under the lateritic cappings and in between
the Deccan Trap flows as decomposed materials,

Near Wadagaon ® in Osmanabad Talug, Shiral in
Paranda Taluq and in southern parts of Asti Talugq,
Bhir District as well as in Gurumatkal plateau in
Yiadgir Taluq extensive deposits of red lithomargic
clay occur below tbe laterite ecapping. Lithomargic
clay is also widely met with near Kondapur in Kama-
reddy Talug, Nizamabad District. Ocherous litho-
marge in the Jajadgudda hills, Kusbtagi talug,
Raichur District is widely noted along the margin of
the ferruginous quartzitic band,

26. MATERIAL FOR CEMENT MANUFACTURF.

The Purana sedimentaries of the Bhima and the
north Kistna basinos afford materials for cement
wanafacture. The 'imestones and sheals near Sahabad
~yield excellent muaterials and a cement Factory is
working very successfully at Sahabad controlling
major - portion of the South Indian Market. The
Mattor Preject drew its cement supply only from
this Factory. The following statement gives the
quinquennial output and value of cement manu-

factured in the Sahabad Cement Work between
1925 - 34,

1925—29. 192934,

Output, Tons. 1,94,170 5,49,734
Value, Rs, 70,09,793/- 1,83,72,201/-

Cement -

Limeslones assaying on an average 87% Ca CO s
with negligible traces of magnesia and fron are
obtained at Wazirabad in Nalgonda Distriet., Shales

Jour. H, G.- B, Vol IIL Part 2 ufl the Press,
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. ~
of required quality are also found extensively, The
Bhima limestones * on the west of Surapur Taluq are /j
suitable for cement manufacture and a specimen from/
Yedihalli- Hebbal platean assayed as follows:— '

i Ca CO,. 922
Mg CO,. 1.29%
Insoluble (Mostly silica; 6.8%
Fe, , in traces,

As there is no dearth of iron-free limestones and
shales 'suitakle for cement manufacture in the Bhima
and the Kistna basins a wide field and opportunity for
extensive development of this Industry is afforded,

27. SPRINGS AND MINERAL WATERS,

Along the margin of the Chikiala range in Sirpur
Taluq, Asifabad District, many natural spriugs are
noted at the junetion of sandstones and clay beds, the
nctable among them being pear Bijur and Hutpali. *

At the contact of the shales und limestones of the
Bhima series in Surapur Taluq natural springs oceur
which occasionally feed some perennial streams.

At Wajal and Mudanoor perennial warm mineral
water springs with copious discharge have been noted,
Water is insipid to taste, At Boga in Warangal
District, a hot spring, with a temperature 110°F.
forms a pool 40’ x 30 and about 5 deep, but the dis-
charge is small, Hot springs are also noted at
Unkeshwar, Kinwat Taluq, Asifabad.District. These

_springs are well known for their medicinal properties,

At the junction of the Dharwar Schists and
gneisses perennial springs are common, _Such spriugs
are seem at Pamankallur, Hira, Chikbergi, 'Todgi, cte,,
in Raichur Doab,

1. Jour, H. G. 8. Vol, IV under preparation,

2, Unpublishel reports of Hyderabad Geological Survey,
8. Jour, H. &. 8, - VoL, IV, - Pt, 1 audor preparation,
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28. WATER FALLS,

With big rivers Jike the Grodavari, Kistna, Tunga-
bhadra, Manjra, flowing through the state, the
economic possibilities of hydro-electric schemes may
not be lost sight of, The Jaldrug falls has been made
famous by Col. Medows Taylor, - This has a total
fall of about 140 ft. distributed over a distance of
about a mile and a half with a vumber of small
cascades, the biggest of which has a vertical fall of
about 60 ft, The Gollapalli falls in Gurgunta Samas-

than discends in two stages down a vertical height of
97 ft.

Southada falls in Bir District in a tributary of
the Sena River has a considerable catchment within
the State limits which descends vertically down to
about 230 ft., at the scrap of the Deccan Trap plateau,
sheltered under a V shaped valley, After the fall,
the river flows for abuut a mile in tkis State before it
enters Jamkhed Talug in Abamadoagar District,
Except for about 2 months in the dry season, the
stream is said to have a surface flow, With a dam
raised to about b0 ft, near the scarpment, the continu-
ity of the flow of the stream at a uniform rate may
be maintained througout the year. The conditions are,
ideal for an hydro-electric scheme and the excess of
power generated may be easily sold to the mills in the
British Indian Districts,

. A perennial stream rising in the Deccan Trap
Table land, gives risa to a fall of about 80 ft. in the
gneissie country about a mile to the south-east of
Gurumatkal. This water may well be regulated for
a suitable hy iro-elecfric installation to provide power
to the talugs and particularly to Narayanpet which is
a growing commercial centre about 10 miles from the
site of the falls,

A vertical fall of about 15 {ft., is noted at
Chennuar, on the Hunsgi nullah, which is perennial,
L
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In Yelgurap Taluq, Asifabad District a vertical
drop of about 120 ft, in Kadam river seems to
command an ideal site for hydro-electric scheme to
supply the District, ‘

. A minor fall has been noted at Wajia in Kinwat
Taluq with a drop of 25 ft,

Picturesque water falls lend charam to the wilds
of Aurangabad trappean plateaus, particularly near
Ajanta. '

29, BUILDING STONES, .

The many historic edifices, forts, temples,
mosques and mosoleums ete,, are the standing monu-
ments of the quality, durability, beauty and variety of
the building stones with which the State abounds.
The Lingampalli granife! near Hyderabad proved
superior to Abardeen granite and was exclusively
used for Bombay Harbour construction. The granites
of Munpirabad and at Raichur are of exceptionally
quality for heavy construction, The world tamous
caves and rock cut temples of Ellora and Ajanta have
been chiselled out from sclid trap rocks and have
stood the ravages of time, The variegated colour of
granites and gneisses, the decorative value of por-
phyritic granites, red syenites, banded gneisses, the
coloured sandstones and limestones of the Purana and
the Gondwana formations, the red and black trap
rocks and the laterites, supply unlimited resources
fordbuiiding materials which bhave been extensively
used, . ~

The slaty Dharwar trappoids muake good flooring
and roofing material in the Raichur Doab.

1. Hyd. Geol, Sur. Bull. No. I:» The granite quarries in Hyderabao and its neighbonr-
hood have recelved specia) attentlon by K.A K, HAnllawes of the Geologlcal 8nrvey of India
who bng stodied and tahulated the varions phyeical properties and crushing tests of the
building ntonaa‘m-nilnble.
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The rocks of the Peninsular complex yield building
material of varied types both for massive construction
and decorative purposes, Huge slabs and pillars even
30 ft. to 40 ft. long are not uncommon in the temples
of Deccan,

Granite slabs are quarried at Rampur and Raichur,
" In Manvi between Bayalmerchaid and Nirmanvi,
' some " quarries -yield long pillars Salpabar hilis ia
! Gtangawati, Mudgal, Masarkal-Gabur in Deodrug
Talug are few of the instances where extensive
quarryjng is being' .carried on even to-day, The
Baragaz pabar about 2 miles from Mudgal is said to
have yielded the material for Mudgal Fort in which
pillars of about 30 to 40 ft. high has been used, Oue
uf the old quarries exposes a face 40 ft., in length 15 ft,
hreadth and about 15 ft. in deptb* from which pillars
were cut, Partially worked stones are sfill seen lying -
in the vicinity, Lingamwpally and various other
centres near Hyderabad have long been known to yield
-excellent building material.

The. Purana series of rocksyield unlimited supply
of limestones both as massive varieties and as flags
well suited-for econstructional purposes. The different
shades of colour like black grey and lilae yield deco-
rative materials, The grey variety of lime:stone is by
far the“most extensive in oceurrence and has been
mainly used for flooring and ceiling.  Extensive quarry-
. _ing for flagstones is carried-on in Sababad, Wadi, Chita-

pur, Tandur, Séram and other places in Gulbarga

- District, These quarries are leased out and are in the
hands of private-Companies and individuals -paying
fixed royalty which adds considerably to the revenue

under Mines, .
. L 3

The limestones fringing the Gondwana forma-
"tions in the Adilabad, Karimnagar and Waraugal
Districts offer attractive material for lithographie
stones. IR -
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_ Black limestones of Surapur Taluq naar Kolihal,
. and of the hills north of Luxetipet in Asifabad Dis-
Ctriet oceur extensively but are not worked on any
- commercial scale for want of transport facilities,
From South of Farukabad in Mahbubnazar Distriet
bright brick-red varieties of laminated limestone is
 reported, Near Wazirabad, Mirialguda Taluq,
Nalgonda District variegated and multicoloured lime-
stones arve extensively met with, On the British side
.of the Kistna River similar limeston¢s-are quarried
-and many articles of novelty like paper weights,
tablets, table-tops ete,, are being made apd marketted.
. Yellow limestone is found near Nalwar, ‘Gulburga
- Distriet.
The .output of quarried limestone has steadily
~ been increasing. Al'he fellowicg table will show the
quinquennial ‘outyut and value of the quarried
flagstones. :

-1915—19 1920—24 192529 1920 34

Qutput 87,32,002 1,90,20,623 1,95,24,539 1,56,55,051
" Flagstones. “Sit. . o B T .
Value Bs. 2,61,963 570018 . 585736 ~ - 469,652

In -the Sangora bank of the Warda river in
» Rajura Talug highly crystalline limestones approach-
ing marble have been noted, ~ :
.- " L d
Extensive occurrences of marble has been reported
from Warangal Distrief, near” Yellandu Tasthapalli,
The marble .near the former village is being quar-
ried by a private Company. After cutting ouf blocks
from the quarries for making flodring tiles, table tops,
- and other decorative articles, the -waste chips are used
for making marble limg which are eclaimed tfo have
better properties of settidg, strength and finish than
_the ordinary lime prepared from kunkar,
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_ . Pink, grey and buoff coloured sandstones of vary-
ing grades of texture are extensively developed both
in the Purana rocks as.well as in the Gondwanas,
The sandstone quarries of Hanamsagar, Raichur
Dist, yield material for building purposes and also for
making . millstones, The iron-free Barakar and
Kamthi sandstones are used in Rajura, Chinur and
other Talugs in-Asifabad District,

Good building materials are easily obtained from
Deccan Trap areas where layers of hard fine aue-
mesitic varieties are particularly svitable, Basaltie -
and porphyritic layers yield -decorative varieties.
The red andesitic varieties form excellent decorative
stones. The black and red varieties are used for floral
- gezigns in the Mosuleum Bibi-ka-Makbara, Auranga-

ad. ) .

Lateritic blocks of suitable size and shape are cut
out of the luteritie layers in Bidar and otiher places
and ex(ensively used for minor cobstructions, The
Bidar lateritic blocks find market outside the State.

i _Tlgenumerbus quartz veins and reefs, dolerite and
epidiorite and trap dykes yield unlimited material for
rosd construetion, T
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