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R _PR‘EFACE .

T is well-known thq.'trt‘x;inérals play the most important role
in modern civilisation. All the development of the past
century in manufacture, transport, engineering, warfare and
the- general amenities of life are directly connected with
mineral products. The countries which have gone ahead of
in the skill with which they win and utilise mineral
Wiances have become the great Powers, while the others,
which are lagging behind, are either their political dependents

or at best suppliers of raw materials.

It will therefore be clear that the economic regeneration
and political importance of our country will depend in a very
large measure on our ability to turn the potentialities of our
resources to account. Mining in India dates back to great
antiquity ; yet we possess only scanty information about our
mineral resources. This, as pointed out by Sir Lewis Fermor,
former Director of the Greological Survey of India, in his
Presidential Address to the Indian Science Congress, is mainly
due to the utterly inadequate provision for the thorough
geological investigation of this vast sub-continent. Kuropean
and North American countries, most of which have only
a fraction of the area of our country to cater for, have much
larger, more varied and more efficient persounel on their
geological Surveys and Bureaux of Mines. Japan has become
a front rank Power in the course of half a century, while
Russia has, by a supreme effort, industrialised herself pheno-
menally in the course of barely twenty years. It is learnt,
on reliable authority, that this country has organised a band
of several thousand geologists and mineral technologists whose
energies are directed towards mineral development and
utilisation.

The little information that we possess about South Indian
Geology and minerals is the result of the work of European
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aﬁatgnrs of the early 189th Century and & small but brilliant
Yand of geologists of the Geological Survey of India. Andhra
pesa is, mineralogically, one "of the richest and most interest-
ing units of India. What little mineral exploitation there is in
the Madras Presidency is mainly in the Andhra Desa. Th

possibilities of this teérritory are great, but they bave. t b°
brought to light through the work of conscientious ; ;
enthusiastic geologists with as little delay as possible .

In the following pa :
) - . pages an attempt is made t i
briefly the information available, at plr’)esent of etheonl;?v‘ew

resources of Andhra Desa. The facts brought % wthor &

been gathered from the publications of the Geologibal Suvyell
;gf Indm., especially La Touche's Annotated‘BiBﬁdg{“Pl;y of
conomic Minerals, and various scientific journals, supple-

mented by personal observations extending over several years

I have to acknowledge with pleasure the v

tions gi.ven by Dr, M. S. Krishnan, Assistant l;}:::tl: sugg“-
Geological Survey of India, in the preparation of the l‘l of the
for publication. To him I owe a deep debt of gratit 33 ectures
guidance and help he constantly gave in my geoll ude for the
gince my graduation from the Madras Universg: Oi%' onl mork,
ful t(? H E. H. t.he Nizam’s Government f0ry : am.thank-
permission to deliver the University Extensi according me
the Andhra University and to publish the l: I: Joctures in
Dr. C. R. Reddy, Vice-Chancellor of the And}clrl;r;; I; and‘ t;o

iversity,

for kindly including the publication i
Series. ation 1n the Andhra University

HypeRABAD, DECCAN, }

January, 1939. C. MAHADEVAN

CHAPTER L.
INTRODUCTION.

The problem of the origin and history of the earth has
agaged the thoughts of mankind from the very earliest
. times. Primitive as well as more advanced
Ris& ::12;‘:““ culture's have spe(?ulated. upon this subject

according to their notions and varying

nderstanding of natural phenomena. It is not our purpose
ere to go into early thought but only to give the results of
odern scientific investigation, which was initiated barely
B0 years ago. Much of the earliest observations were made
1 England in the realm of stratigraphy, 7. e, the study of
ock formations, their mineral and fossil contents and their
rder of superposition and relative age, as will be recognised
all who have studied the “elements of geology, since many

f the standard stratigraphical units bear names derived from
treat Britain. Sir Charles Lyell, one of the great pioneers,
ystematised the knowledge then available and wrote his
Principles of Geology ", which is perhaps the earliest and
est-known classic in geology. The work of the early
ioneers has resulted in the adoption of a scheme of
lassification of rock groups, applicable practically to all
arts of the World. It is naturally to be expected that the
.eologic record in different countries will vary to some extent
their nature and completeness, but by careful and
ork, the records of different areas can be
d a general unity recognised in the apparent

I
ystematic w
.orrelated an
liversity of formations.

The rocks of the carth are divisible into two broad
The Two Broad classes, namely those possessing no vestige
Divisions of or record of lite (Azoic) and those in
Stratigraphy. which fossils are recognised (Proterozoic,

>alaeozoic, Mesozoie and Calnozoic).
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The Aszoic period contains no fossil remains and® is
divided into an earlier group called the Archaean and a
later °one consisting of un-fossiliferous
sedimentary rocks called (in India) the
Purana group. American geologists divide the Azoic period
into an ¢ Archaeozoic’ and a ‘Proterozoic’ era. Most
geologists are now of the opinion that though no fossils have
been discovered .in the ‘Azoic’ rocks, life must have
originated in the Archaean era. The limestones and
carbonaceous shales are, to a great part, ascribed to organic

Asoic Roehs.

origin. It is but reasonable to suppose that the prolific lif§
represented by the abundant fossils of the Cambrian times™

must have taken a very long time to evolve to that stage of
diversity and complexity; and many believe that primitive
unicellular organisms must have flourished on the globe long
before the Cambrian, 1. e, early in the Archaean era.

A. carefu.1 study of the fossiliferous formations has thrown
very interesting light on the evolution of life on our planet
and though there are wide gaps in this
. story, a general continuity is still apparent
from the earliest to recent times. Each geological formation
has some unique association of fossils which helps the
stratigrapher to fix its age definitely. Thus, fossils are the
best means for deciphering the geological history. The
fossiliferous period is divided into three main eras, namely
(1) Palaeozoic or ancient life period, (2) Mesozoic or
middle life period and (3) Cenozoic (Cainozoic) or new life
period.

Value of Fosasils.

India is divisible into three geological units namely
(1) the Peninsular India, (2) the Indo-Gangetic Plains and
(3) the Himalayas and their extension to
east and west. A major portion of Peninsular
India 18 believed by geologists to have been
a land mass from very early times. The Indo-Gangetic plain
is geologically very recent, and consists of alluvi: brought

India Divisible
into Thres Parts.
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ywn and deposited by Himalayan rivers. It is estimated
at these alluvial formations have a maximum thickness
ceeding 10,000 ft. Geological observation and geodetic
rvey point to the fact that this region was once the
reshore of the ¢Tethys’'—a sea which once occupied the
the thick sediments accumulated therein

imalayan region,
d and raised up to form the mightiest

wing been folde
guntain gystem of the World.

The Himalayas consist of fossiliferous sediments from
slaeozoic upwards to geologically the most recent period.
hese sediments were accumulated in a sea separating the
srthern continent from the gsouthern. This mediterranean
s has been called the ¢Tethys’. Sedimentation and
\bsidence in this area must have progressed simultaneously,
ssulting in the accumulation of an enormous thickness of
eposits. During comparatively recent geological periods,
jountain building movements piled up the sediments, the
orizontal movements and compression acting apparently
om Central Asia towards the Indian Peninsula. The:
djustment of crustal equilibrinm following the mountain
uilding movements is apparently still going on. For this
sason, the Himalayan region and the bordering areas are

nstable and earthquakes occur frequently in them.

to Peninsular India, though in a regional
ense, it has been a land mass from the earliest times, there
re areas within it where local subsidence and sedimentation
ook place. The rocks met with belong to the Archaean and
he Purana groups, Gondwana system, the Cretaceous and
ome deposits of ertiary or Cenozoic era.

Coming now

(1) The Archaeans : The Archaeans are divisible into
wo main groups, & lower one consisting of schists of horn-
blende-mica and chlorite-schists with local
!_f;":“::i'::l‘ associations of highly metamorphosed lime-

stones, shales and quartzites, and a higher

Jne consisting of granites, gneisses and other rocks which
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have received the name of Peninsular gneissic complex. Som:
of these were definitely of igneous origin, . e. tl;e ha«
orystallised out of a molten magma, and others wer’e sedinentt
deposited in the ocean. Both have since been altered out o
~all recognition and reorystallised into new rock types. The
former types of rocks are called the Ol‘tho-gnei”;g anc
Ortho-schists and the latter, the Para-gneisses and sch':s
The schistose series has been called the Dharwar rou“ :
formations from the fact of their having been recogngised If)ir‘s’;
in t?xe district of Dharwar in the Bombay Presidency. The
Penlns}llar g.nfaissic complex shows clear indication ot: bein
:‘ater t1.11 origin uthan the schistose series. The Dharwa!;
ormations as well as the i i
under the term ¢ ArchaeanP "?mmlﬂal‘ somplex can be included

. (2) The 'Puranas ¢ The next younger geological forma-
tions recognised in South India are a group of sedimenta
rocks which show but little evidence of having been sub'ectg
to any great compressional or other change. They still ‘:-eta,i
the original characteristics acquired during deposition ang
induration and show but little deviation from the original
position of deposition. These rocks are developed ing :he
districts of Cuddapah, Kurnool and Guntur in the Madras
Presidency, though outliers can be traced as far south
as Chittoor and Nellore districts. In several parts of the
Hyderabad State as well as in Orissa and Central Provinces
including parts of the Vindhyan mountsing, similar sedi-
mentary rocks have been recognised, all of which have been
included by Sir Thomas Holland under the term ‘ Purana
group’. In the Madras Presidency, where they have been
studied in some detail, they have been divided into two groups
called the Cuddapah and Kurnool formations.

(3) The Gondwanas : The azoic period occupies a con-
siderable length of time of the surface history of the earth.
In Peninsular India there is a wide gap, subsequent to the
deposition of the sediments in the Purana sea, till we come up

5

to what are called the Gondwana formations. The Gondwand
formations are known to range from the uppermost periods
of the Palaeozoic era to Jurassic times in the Mesozoic,
and are only locally developed as fluvatile and estuarian
deposits in restricted basins. They are the chief coal bearing
formations of India and the Southern Hemisphere in general,
and are so called, because they were first recognised in the
forest region inhabited by the Gonds. From the evidence
afforded by fossils, it is surmised that during the Gondwana
times, there was land connection between India, South
Africa, South America and Australia, and this great Southern
boontinent is known to geologisis as the Gondwana land.
Floral and faunal affinities observed in the Gondwana
formations of these countries, now separated by huge oceans,
‘are to be explained only by postulating a land connection

between them.

The Gondwana continent began to be disrupted towards
the close of the Mesozoic or the beginning of the Cenozoic
eras when Peninsular India took more or less its present

outline.

(4) The Deccan Traps : The latest part of the Mesozoic
era in Peninsular India is heralded by the advent of gigantic
eruptions of lava-flows that covered a great part of Western
and Central India, an area of over 2,00,000 square miles.
Remnants of these lavas are found as far east a8 Rajah-
mundry. These lava-flows are called the Deccan Traps as
they cover much of the Deccan and give rise to stepped
topography. ° Trap’ is & Scandinavian term meaning ¢ Step ’.
The activity of the Deccan Traps continued well into the

Cenozoic era.

Interbedded among the successive horizontal lava-flows,
are local lacustrine deposits whose fossil contents enable us

to assign the age of the Deccan Traps.



8

(B) Marine Transgressions: A f i
) . L ree marine transgressic
in the upper Mesozoic on the coastal regions of Pongil;eherl

and in the Trichinopoly distriot, i
< 21: . _ t, 18 i
yielding a rich marine cretaceous fauna. responsible for be

In the next chapter, a brief i

i k ) sketch i
geological history of Andhra Desa, with lx:vlfiwhe“ o
particularly concerned here. o owe s

. CHAPTER IL |
GEOLOGICAL OUTLINE OF ANDHRA DESA. ’

The Andhra Desa forms & distinct geographical entity
based on linguistic and cultural background and consists of
the districts of Ganjam, Vizagapatam, Godavari, Kistna,
Gruntur, Nellore, Chittoor, Bellary, Cuddapah, Kurnool and
Anantapur. In the following paragraphs, the main geological
features of the above area are very briefly described.

The oldest geological formations in the area are the
Archaeans. These are believed to be the earliest rocks of
the earth. As pointed out in the first

The Archacans.  (hgpter, two distinct phases are recognised
in them, viz., the gchistose and the gneissic. The schist
phases are now recognised to be the earliest members of the
archaean rocks. Geologists are still not agreed as to whether
these are original sediments NOW completely metamorphosed,
or if they are of igneous origin. It is probable that some of
the members of the schistose geries are of sedimentary origin

and others of igneous origin.

These are called the Dharwar series in Southern India on
account of their first having been recognised in the Dharwar
. ] district of the Bombay Presidency. They

The Schist Series:  ,,cyr ag narrow elongated patches amidst
the gneisses and are highly compressed forming foliated
gchists. The different types generally ‘recognised in this
group are hornblende-chlorite-tale or mica-schists. These
are cut in places by quartz veins which are often mineral-
bearing.  These schists are well developed in Bellary,
Anantapur and Nellore districts and their exact disposition
may be seen OB the map. The manganese mines at Sandur
in Bellary district, the gold mines at Anantapur, the copper
deposits in portions of Nellore and in the Ceded districts are
all to be found in the schistose formations. The mica
pegmatites in Nellore likewise cut through the schists and
the mica is believed to owe its origin ultimately, at least in
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part, .to the schia.t band. The Dharwar formations are-the
most important mineral-bearing rocks in South India.

The gneissic group lends itself to a division into twa
broad classes in the districts comprising Andhra Desa
The Gaeissic Firs.tly, we have the so-called Bezwad!;
n::::l!::“- gneisses which has been described by
Walker under the name of Khondalite f

the fact that they are typically developed in the A, l‘Qm
trac’fs inhabited by the Khonds. These extend fmflﬂ:(l}ly
Ganjam ‘district through Vizagapatam up to Bezwada 'I‘le'
Khondalites are very probably original sediments that;. h o
completely been altered into the present gneissic conditi 8;’8
meta.morphism, t. ¢, by heat and pressure. The or; ition by
of minerals such as sillimanite, kyanite, cordierite cu"el:l'ce
an.d.garn‘ets.in the formations is clearly sug esti’ gr?pl 1t'e
original set?lmentary origin. The Khondali:egs aVe‘o t(llel;
by .‘ Kodurites’ (which are manganese-rich mixrz mtrl? ef
sedu:fn.‘,ntary and igneous origin) and to a minoe roc sbo
granm,c and other rocks belonging fo the ‘éhextentk.y
group . .The manganese deposits of Vizagapat arr(;?c fte
are associated with the so-called “ Kodurites v[:'hi:;:l mtr'lc}:
in manganese minerals. The crystalline limesto,are ncd
marbles aSS-Of}lflted with Khondalites in the nei hb:frha“d
of Anantagiri in Vizianagaram Samasthanam andgin Jeyp(():'e

Sama(sltht.mam, also support the surmise that the Khondalites
were derived from original sediments.

Included in the'g‘me:irstsic series are also TP .
These are well developed in parts of Bellaryg"rar::::i gf\;ei;se&
Granitoid Cuddapah and Kurnool districts ’LSe Orel,
G-c(:u?s-()rtho types have been recognised in ‘;h- evex.' a
neisses. . 18 series
also, but in the absence of detailed

survey they have not been clearly classified. The

rich in minerals of economic value, but yield yearei not
bu.ilfling stones and road material, and are believe ;ce lent
original plutonic or deep-seated igneous rocks t'o.be
metamorphic agencies have induced the gneissic o hich

geological

structure,

VP® W4
.~r

i)

FERE- Y0 ST

:~:\"=- Y %oy 3
+ The Charnockite series constitute an important group in
he srchaean rocks and occur as intrusive plutonic rock in

‘ . geveral parts of Santh India. These rocks
fhe Chamnechites: 0o rige to the hills of Nilgiris, the Palnis
ind the Shevaroys. They occur as well defined bands in
Vizagapatam snd Ganjam distriots. Sir Thomas Holland was -
>f the opinion that these charnockites constituted a distinet
 Petrographic province ' in the Archaean system, which showed
svidence of magmatic differentiation, since’ he recognised
lifferent types varying from ultra-acidic to ultra-basic.
Except as building ‘and road stones, these rocks are not Qf

great economic importance.

We may here review the general mineral possibilites in

the archaean group of rocks in the area under consideration.
As has already been pointed out, the

Bco::::i::?:! the schistose series are responsible * for all the
Archasss Systam: gold, most of the manganese, copper,
asbestos, soap-stones and some iron, which were all exploited
during the historic periods and some of which are still mined.
This region has not been geologically surveyed in detail, and
needless to say, detailed prospecting has been confined to a
few patches which have been worked in recent years.
Authentic reports exist of the discovery of such important
‘minerals as sillimanite, kyanite, graphite, phlogopite,
cordierite and other semi—p‘recious stones in the Andhra Desa.
Possibilities in these rocks are considerable, and a good deal

of search and investigation are necessary to bring them to
light and take steps-to develop them.

Over a greater part of the districts of Cuddapah and
ad the Palnad of Guntur district, sedimentary
formations of pre-Cambrian age are met

“c‘::::::f' ‘::r with. Their exact extent is indicated on
Kurnool the geological map. It has been computed
Formations. that these two formations together constitute

'a thiokness of about 22,000 ft. The sediments are believed to
have.been laid down in an inland sea. The nearly complete

2

'Ku'rnool a



the Cuddapah and Kurnool formations,

. lo

.absence of disturbance in these beds point to the tranquility
through which Peninsular India passed, since pre-Cambrian
times. The metamorphism t6 which these rocks have been
subjected is, if at all noticeable, of a low grade. The
formations consist of sandstones, shales and limestones
and constitute some of the important mineral bearing strata
in Andbra Desa. Who has not, for instance, heard of the
world famous Golconda Diamond Mines from where
Koh-i-noor and other valuable diamonds had originated ?
Golconda was the diamond mart for several centuries,
though the mines were all situated mostly along the Kistna

river in parts of Guntur and Kurnool districts and Hyderabad
State.

The Purana group is divided into two series, of which the
lower one is called the Cuddapah formation and consists of
. four sub-groups. The lowermost of these is
rormatioos.  ¢8lled Papaghni beds, the next the Cheyair

' beds, the third the Nallamalai beds, and the
topmost, the Kistna beds. The maximum total thickness of all
‘these four groups is computed at about 21,000 ft. The eastern
margins show structural disturbance in the beds, but towards
west they are more or less horizontal. The Cuddapah rocks
are the mgin store-house of the mineral wealth of the Purana
group. Iron, copper and lead were mined in historic times in
these ; though the present activity is negligible, a careful pros-
pecting of the area should yield valuable results.

The Kurnool formations, or the upper group of Puranag

are divided into four sub-groups, the lowest of which is the’
N Banganapalli, .the next higher, the Jammala-
Formations. . 12dgu, the third, the Paniam and the fourth,
the Kundair beds, and attain a maximum

thickness of about 1,200 ft. Most of the diamond mines are

‘situated in the lowest of the Kurnool formations, viz., the
Banganapalli beds.

Brief reference may be made to the economic resources of
It is noteworthy that

M
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i istoric times the area was extensively mined even
f}:‘;‘:’glh ;eology as » science had then made little progress.
An important economic product afforded by the Purana group
within our area is building stone. The so:called Cuddapah
slabs are slaty limestories that occur both in the Cudd?.pah
and the Kurnool formations and have been use‘i extensively
for flooring and roofing all over the Madras Presidency. The
limestones ocour in different shades of colf)ur and some of ‘the
beds in Palnad afford exquisite decorative material. It is a

ity that these Palnad limestones have not had as much publi-

city 88 they deserve.

Raw materials for the cement industry are found in
abundance. The Palnad area, is especially woi-thy of nf)te,
but there are also other places which might receive atte:ntlon.
In the absence of cosl, v;vater power can be developed in the
ares. The presence of diamonds in tlie lower part c.>f the
Kurnool formations is well-known and this area has .yielded
most of the best known diamonds. Golconda and Wajrakarur
are names famous throughout the world. Copper and l.ead
ores occur in a few places and are worthy of .further examina-
tion. Lenses and beds of iron ore are found in the Cuddapah
and Kurnool formations in the districts of the same namfa. It
would appear that a well-organiseci survey of the mineral
possibilities would be amply repaid since some of the known
deposits as well as others yet to be discovered, should prove

workable.

There is a great gap in the geological record of South
India after the deposition of the Cuddapah—Kurnool systeins
in the so-called Purana Sea. The entire
Gondwana absence of the early formations of the palae-
System: ozoic or “ancient life” period in South India
is due to the fact that the couiitry was .terra firma and has

been a land mass since the earliest geological era.

South India was & land mass when sedimentation was pro-
gressing most actively in the “ Tethys” sea, now occupied by
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the Himalayss, separsting Peninsular Indis from the northern

" parts of Asia.. ‘

During the Carboniferous, Permian, Triassic and Jurassic
_ periods which are the topmost divisions of Palaeozoic and
the earlier part of Mesozoic era, some fluviatile, lacustrine,
estuarian and terrigenous deposits in local areas were formed,
which are known by the name of the Gondwana System.
These are the chief coal bearing rocks of India. Belts'of
Gondwana formations are developed in several areas in
Andhra Desa. They are best seen in parts of Godavari district,

though minor patches are recognised in Kistna, Guntur and
Nellore district‘s.

The Gondwanas are divided into a lower and an upper
group. They are the earliest fossiliferous formations in South
India and contain remains of extinct reptiles
and other animal and plant fossils. The
lower Gondwanas in Godavari district are
coal-bearing and are the continuation of the Singareni Coal
belt. The basal beds of the Lower Gondwanas, called
« Talehirs”, are found as patches near Dummugudem and
Bhadrachalam and between Bhadrachalam and Rekapalli.
They consist of fine grained greenish sandstones and mica-
ceous shales. The Talchirs are overlain by coal-béaring
¢ Barakars” which occur in Godavari district in a series of
bands. The first of these is located at the Junction of Talperu
with Godavari near Lingala, the second below Bhadrachalam
near Devarpalli and the third at Badathanoor (Bedadanuru).
The Barakars are succeeded by the Kamthi growp which
locally go by the name of Chintlapudsi sandstones. They are
somewhat felspathic and most of these rocks rest directly on
the gneisses. At Kunlacheru about 16 miles north of Ellore,
some fossils have been found in the formations which help us
to fix their horizon. The economic possibilities of these rocks
have not been fully explored and there seems to be every
possibility that careful prospecting would reveal workable seams
of coal in the Godavari district. In any scheme for the

The Lowir
Gondwanas.
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i jalisati '~ An h fospecting for
dustrislisation of Andhra Desa, a thorough pros
:::):l“in the Lower Gondwanas of the Godavari district would be

a prime necessity.

These are best developed in Guntur, Kistna and Godavari -
districts along the coastal region. The Upper Gondwafz_a
‘ rocks are divided into three stages, vz,
- ‘The Upper the Golapalli sandstones, the Raghavapuram
Gondmans®: shales and Tirupati (Tripety) sandstones.
o littoral or shoreline deposits. They contain
ﬁxlxlnu?;:::b: plant and animal fossils. The .G?lal.)alli san.d-
tones which are best developed in Godavari district, consist
:f reddish brown sandstones and grits. Thfe Rag.hava.pnram
b-group consists of shales and the T.lrupatl geries, of
sub g All these are economically unimportant, but on
mndston“f: the rich find of fossils, are of great academic
?,ccount :e Several publications have been devoted to the
::f;;tz? th.ese fossils by the Geological Survey of India.

t of Western India, an extensive formation

Over & g:;té)::s by the name of ¢ Deccan Traps’ masks -

of basalts whi¢ the earlier geological features. Their maxi-
The Deccan Traps. ...\ thickness is computed to be about
10 060 feef. They are mostly basic lavas which ﬂowe&. in a
’lten state through extensive fissures and formed a series of
mo covering & very large area of South India. The total
e £ Deccan Traps in India is estimated as over 200,000
ex’cent-‘o Jes. Though pormally the volcanic activity was
square dmté ﬂ;e north-western parts of South India, and they
confine far as the eastern. and south-eastern districts of
o :;e Nizam's Dominions, a few outliers of these forma-
E.L E. B ot with near Rajahmundry and Nidadavole. These
Home A mtl the south-easternmost extension of the basalts
wre evidon’y both sides of the Godavari, (in East Grodavari
“.ld ocour :;ncontain amygdales or cavities filled with beautiful
:::;1::2 ‘;namorphous gilica such as agate and chalcedony
)l;ioh are valued much a8 semi-precious stones. In between
:;10 Decoan Trap layers are seen lacustrine formations in
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which floral and faunal fossils of estuarian affinity abound.
Blanford considered the Deccan Traps of this area as belonging
to the top-most series, of Mesozoic or middle life period,
namely the Cretaceous system. Recent stundies of the fossils
in this area however seem to indicate a later age for these
formations. The fossil beds are observed at Kateru, Dudkur
and Pangudi. Except for these isolated instances, Deccan
Trap outliers are practically absent in the Andhra Desa.

The next geological formations met with in the area are
the Tertiary sandstones which go by the local name of Rajah-

mundry sandstones. These are homotaxial *

The Ralabmendsy  yith the Cuddalore beds and are considered
to be geologically very recent. They ocour
in isolated patches near Rajahmundry and north of Tadepalli-
gudem, i the southern part of Nuzvid Zamindari and in
several parts in Nellore district. In the Godavari district the
sandstones show lithological affinity to the Cuddalore sand-
stones and vary from shaley sandetones to conglomerates, the
prevalent colours being reddish, pink and yellow-brown. Some
of them are highly ferruginous and have been utilised as raw
material for indigenous iron industry by local smelters. In
Nellore they are more lateritic. These tertiary sandstones are
of great academic significance in that they tell us the approxi-
mate age of the breaking up of India’s land connection with
Australia, South America, Madagascar and Africa. It is clear
from the fossil evidence afforded by Rajahmundry sandstones
that this must have been at some time during the first half of
the Tertiary or new life period. The South Indian coastline
may practically be considered to have attained its present
general shape during this time. ,

These are generally found occupying the high elevations

] in the Agency Tracts and in several areas in

Recent | ?:3:::‘ the Ax.ldhra. Desa. These laterites vary so
’ much in composition that it may be possible
in this group to get ores of alaminium as well as of irop.
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a wccount of the laterites hardening by exposure to atmos-
rere, they are used extensively as building stones.

' Taking a regional view of the 8.301083" of th.e A.ndhra
res, it is noted that it consists of fox:ma.tlons yielding or
\pable of yielding valuable economic minerals. All the w?rk
sne so far has been superficial, the scope of the survey being
ften to define roughly the limits of various geological forma-
oms. Except for the exploitation of some of the manganese
y the Vizagapatam district and the half-hear.ted. mining of
\ica by'gdmitpedly crude methods in Nellore district, it may
e safely said that the resources are practically untouched.



CHAPTER I, -
‘ PART 1. ‘
REPORTED OCCURRENCE OF MINERALS IN
ANDHRA DEBA.

Introduction :—In this Chapter ' ‘ 0

B endnrs Dosn. I caporid rom. vevera’ lowstins i
mere oc:;rr esa. It is scarcely necessary to point out th::tllln
. urrence of any mineral does not indi he
available in workable quantities. The idea of cate that it if
the available literature is to enable intereste‘:l S g o
direct tl.xe'n-. :.sttention to such areas and examihengzpem“ “
(::1 %)sublh.hes. The index volumes and other pabli eet:nom
6 txeo loglc:f.l Survey of India* have been extensiv ‘;"“ el
pl:epann.g a list of the reported minerals with thei v ust'ad. .
; with a view to enable the reader to get at the a :}llr I.Of%&htles
T g e s § S i
e wh}ch indicates the publications i P ha

authors have discussed the occurrence of the " which th
reference numbers accompanying the names :)nflntel&lrals. :‘h
e author

in the Chapter refer to the bibli
Chapter. (Part ii.) e bibliography uppended to th

ANTIMONY.

Bellary.—Ramandru

. . g (16° 8" : 70° 82 .

fl:ndes of(’1 anl?mony are disseminated az;onCrZ;tals o.f o

particularly relating to its abundance, are not s tel‘teg:mcular
. (P. 164

Cuddapah —Jan ol

. gamrajpalli  (14° 4¢’

3 . 46’ O ’ [}

Newbold3 states that antimony is found in the NZ?] 56l gl;zl
amalai hi

near Jangamrajpalli, whe ..
former times. ’ re lead mining was carried on

® Most of the particulars
recorded in th
Bisl h is Chapter ha
ography of Indian Geology (annotated Index of mln;:g‘:‘:: taken from La Touch
Economic Valge).
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- Vizagapatam.—Kodur (18° 16’ : 88° 87'). Carmichael*
thought that antimony minerals occurred here. S8pecimens of
the ore were exhibited at the Madras -Exhibition of 18575,
A. Scott® however showed that this was really manganese ore,
though it is locally ased as a cosmetic.

ASBESTOS.
. Ashestos occurs in association with Vaimpalli limestones
tions) and interbedded doleritic

and shales (Cuddapah forma
and basaltic sills in geveral localities in parts of Ceded districts.

The asbestos zone i8 <aid to be up to about 3 ft. thick generally
at the contact of the basic sills and the Vaimpalli beds
overlying them, the latter being gerpentinous limestones. The
serpentinous zone is probably due to the interaction between
k and the magnesian limestone. The

the basic igneous ro¢
following are the important localities; and for further

information & recent paper by Coulson? may be consulted :—

Cuddapah : Pulivendla Taluq: Brahmanapalle.
- Lopatanubulu ares.
Kamalapuram Talug: Rajupalem.

Dhone Talug .__Chandrapalle, Kochcheruvu-

Kurnool
Chinna Malkapuram, Kotapalle, Mudduleti-

Kamalapuram,
swami, Betemcherla.

Kurnool Talug .—Jaharapuram.

BARYTES.

Nellore ._Narravada (14° 54’: 79°29). H. C Jones has
described . an outerop found about 3 miles east of this village,
dst the mica schists. There are also

and occurring aml
disseminations of the mineral for some distance on either side

of the vein systems.
Barytes occur in the Ceded districts? generally in

association with Vaimpalli glates and limestones (Cuddapah’

formations) and interbedded basic intrusive rocks. It is found

3
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both as replacements in the : Gooty T aj““-

Vaimpalli limestone and as fissure

fillings in the fissures traversin limesto Krishtipada
: . g ne and the basie rocks. rishiipa
Barytes deposits occur in the following areas : Kadirs Talug.
Mudigubba -

Cuddapah Distyict . Cuddapah Talug.

770 50' )'

(16° 4’

(14° 21’

(15> 7' 30
(15° 9’ 30"
(15° 10’

(15° 127 30" :

(15° 14’
(15° 16’
(15> 17’
(15> 19/

(15° 21’ 30" :

(15> 21’
(15° 21’
(15° 23/

(15° 23’ 30" :

(15° 22/

(15° 22’ 30" :

(16° 25/
(15° 24’
(15° 23’

(15> 25’ 30" :
(15- 26 30" :
(16° 27’ 30" :
(15° 27/ 30" :

(16~ 26’

(15° 27 30" :
(156 29’ 30" :
(15° 28’ 30" :

(15° 32

(15° 32’ 30" :

(15° 33

Mittamidapalli o OR! ann R
Chima.lapenta ¢ ((11440 222, 307 Zg" ;:: 30" )- Kurnool district, which are enumerated below :—
UPPalaPalll (140 26’ - 78° 81’ 30" ;: . Dhone Taluq ‘
Ka’”;::}’“ram Taluy. ' I;allamekalapalle
jupalem ' o arayanapuram
Puliven:i:: Tal ey ) Peddapaya
Nandi a(;]?‘q. Chand.rapalle
Kotta;)auil K 14: 22: 80" : 78° 24’ 30" ) Hussainpuram
Bak]tannagari alle (140 22, 78° 21’ 80" ) Rangapuram
Midipenta P (1 40' 20, 78° 29’ ). Ram;;;luram
Rachegaripalli . (;40 20, 78° 19’ ). Kloc c eru.vu
Elsmvaripalli (1 40 21’ o 78° 19/ ). D u.xrmav.:wn:a
Ippatia ( 4° 23, 30" : 78° 1y’ ). Karanapikun
Karnapspayapalli (14~ 25" 30" : 78> 11/ ). Kamalapuram
palli (14° 32’ 78° 4’ 30" ) Erragunta
Razampeta Taluk. ) Zla}a.salaisl N
hinna Malkapuram
Razampeta (1414 79° 39’ 307 ), Kottapalle ’
Anantapur District, Bukkapuram
Barytes a i Rahimanpuram
Tadpat,.,-y o, :as In the Anantapur are noted below : émbap‘]llrim
Nerijamupalle 5 207 an utupalle
Ran;araizk:nta <(11 :e fg, 30" : 78771 ). Husaix.lpuram
Madugupalli (14° 49/ 30” : 77 b6’ 30" ). Tspasnkc.mda
Dosaledu o sor 80" : 77 By ). Papasanikottala
Mutssukota (140 46, 30" : 77 54’ 30" ). Komururikottala
Tabjula (140 1 , 77° 52’ 8¢~ ). Balapalapalle
Chandana g;o gf 77° 49’ 3¢~ ). ;Iu:alaylyac}ﬁemvu
. 77° 49’ olumalapalle
Lakshumapalh (15> 7 77° :g' 30" ; Gattimanikonda
Anantapur Talug . Boyanapalle
Venkatampalle (14° 47 3¢ . Veldurti

77° 46/ 30" ).

0597 ),

Barytes occurs in a very large number of localities in

\

AT ),
4T ).
P50 ).
T1° 49 ).
77° 49’ 80" ).
TP 49" ),
17°52 ).
77 51’ 30" ).
77°53 ).
T7° 54’ 30" ).
T°56" ).
°86° ).

77° 58’ 30" ).
770 58’ 30” ).
78° 2’ 30" ).

78° 2’
78° 3’
78° 5’ 30"

78° 8’
78° 3' 30"
78° 4’ 30"
78° 5
78° 6/ 30"
78° 4’
78° 8/

78° 8’
17° b6’

)
)
)
78° 9/ ).
).
)
)
)

)
)
).
7811 ),
).
)

o |

el
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Rwrnool Talug. , o .o

Uyysalavada (16287 30" : T8V .

‘ Gadidemadugl; _ (15% 46'80° : 78° 9 ;

Nandyal Talug.

Gani | (15°40°  : 78°19° ).

Basavapuram (16° 24/ 80" : 78° 98’ )
Sirvel Talug. .

Tallalingamdinna (15°11' 80" : 78°86"' ).
Cumbum Talug.

Janapalacheruvu (16°28" 30" : 79°9'380" ).
Nandikotkur Talug. 2

Musalimadugu ' (16° 58’ 78° 26’ ).

BAUXITE,

Vieagapatam.—In his Presidential address to the Mining
and Geological Institute of India, delivered in 1907, Holland?0
discusses the prospects of utilising the Indian deposits of
bauxite. In the Vizagapatam hill tracts and Jeypore there are
large areas occupied by Khondalites, which are known to give
rise to bauxite and aluminous laterite. So far, however, no
good bauxite has been reported from this area. Dr. . S. E"ox11
visited the Korapat Hill (18° 47" : 82° 42) and the neighbour-
hood of Umarkot (19°40': 82°11’) but reported that no
bauxite was to be found. It is thought that detailed geological

survey of the area may reveal the presence of deposits of this
mineral.

Bauxite is the raw material for the manufacture of alumi-
nium. Itis also used as a decolouriser in the petroleum
/industry and for making abrasives. Should any deposits be
located, the potential water power resources of the hill tracts
can be tapped for the establishment of an aluminium industry

BUILDING MATERIALS.

‘ .’Bella1'3/.—-—Footel2 has given an excellent account of the
building and ornamental stones found in the district, the

‘o1

appendix to this paper containing & full list of granite quarries.
The following localities and varieties of stone, are especially
mentioned :— . | .

Dammur (15° 18" :  76° 59"). Granite of a rich deep red
colour, of medium to rather coarse grain; a superb decorative
stone if well polished. '

Torangal Hill (15° 12': 176° 44').

Kurikupps Hill (Koreekoompa){15° 13’ :  76° 43". Dark
grey to blackish porphyry, with bright flesh-coloured crystals
of feldspar of large size. ‘

Kapgal Hill (15° 19/ : 177°2'30"). Grey Granite.

Hurlihal (14° 43" : 76 37'). A blackish green porphyry
with rich green crystals of feldspar. The dyke is over two
miles long, and of considerable width. Similar " porphyry
occurs at Kallakurti (14°47": 1T 9.

'Timappagarh (Timmangarh 15° 8 : 76 -37') in the
Sandur Hills. Riband Jasper varying in colour from bright
scarlet to delicate pinkish white or deep red and purple, highly

aitable for inlaid work. Similar rocks also occur at Ubbala-
randi (15° 3’ . 76° 43') and on the path leading up to the
Jonimali plateau from Ettinaballi (16° 8" : 56° 40’ 30").

Nemkal (16°1 :77° 0 )} Green quartzite.

Metra  (16°19' : 76°41")

Nilgunta Hill (14° 44 74° 58’) 1 Potstone
Angur (14° 57/ 30" : 175°49') }occurring
Harappsnaballi (1 4°47'30" : 76°2'30")) here has

been used in the construction of several temples in the
neighbourbood. Though a comparatively soft stone for
building, it is easily worked and suitable for carvings. -

Huvina Hadagalli (15° 1': 75° 59’ 30”)} Grey or

Tallur (15 10’ : 76> 40’ 30") ) white crys-
talline limestone occurs amidst the Dharwar series, but only in
small quantity.



22

Cuddapah.—The principal building material of the distriot

is derived from the Nerji Limestone formation, which covers an
extensive tract. The stone is very compact, and extremely
fine grained, with a wide range of colours, from bluish grey to
black. Some verieties are capable of taking a high polish.
The stone has been quarried on a large scale at Nerji
(14° 39" : 780 3b'), and some of it has been used in the Madras
University Buildings.13 & 132

Slates from which thin slabs can be obtained, occur in
some of the beds of the Cuddapah System.14

Godavari.—The sandstones occurring in the low hills at
Peddapuram (17° 5’ : 82° 12) have been quarried exten-
sively.1d

Guntwr.—Handsome varieties of granitoid gneiss might be
quarried in the Kondavidu hills (17- 16’ : 80" 20'), but so far
as known it has been used only to a limited extent in rough
work.16

The limestones of the Kurnool formation found on the
banks of the Kistna river between Warapalli and Amaravati
(16° 35’ : 80° 2b’) are largely used for building.” Parts of
the formations are capable of yielding excellent marbles for
decorative purposes,18

Kistna.—The Cuddapah and Kurnool formations of this
- district contain limestones, some of which are marbles of
excellent quality 19 and others have been used for the manu-
facture of lime. The different sandstone groups of the Gond-
wana system also yield excellent building stones. A buff sand-
stone 18 found at Tundkalpudi (16- 54’ : 81° 14').  Janampet
(160 46’ : 81° 7') and other places, while a fine red sandstone
has been noted near Peddavegi (16° 48" : 81" 10"),

Kurnool.—The Nerji limestones which occur throughout
the Khundair valley have been widely used for building

purposes.20
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* Serpentinous limestones of pale green and yellowish
colours, occasionally darker green with convoluted laminae,
occur near Kurnool (15°50' : 78°.6’) and at Kadrabad,
3% miles to the south-east, These would give a handsome,
finely clouded marble2!, highly suitable for ornamental
purposes. .

Nellore.—Granitoid gneiss is very widely distributed in
this district, of which a pinkish grey variety is quarried to
gome extent at Kuchupudi Hill (15° 28" : 79° 44'), It is
interesting that this was formerly used for making cart

wheels.22

Vizagapatam.——Pink and white dolomitic limestones occur
near Kondajori (18° 57" : 82° 19") in the Jeypore Zamindari.
White dolomitic limestone of the neighbourhood of Borra would
be an excellent marble for statnary and for .decorative

purposes. It is generally uniform in grain, compact and

fairly hard.

Potstone is quarried to & small extent for building and
other purposes near Ontagaon (18°52": 82> 35') to the west

of Jeypore®.

The charnockites occurring in the ghats of Vizianagaram,
Vizagapatam Agency and Godavari will form an excellent
stone for building purposes. Light grey and
dark grey varieties are available. In some
places the rock is porphyritic <.e., it contains large felspar
crystals set in a finer grained matrix and it should make a
beautiful stone for decorative purposes. Such a stone is found,
for instance, near Anantagiri and Sunkarimeta.

Charnockite.

Usually khondalite is weathered to a rather brown, spotted

and friable stone. The fresh stone is hard and will make a
. good building stone for which purpose it is
Khondalite. frequently used in Vizagapatam and Waltair.
As it is found all along the ghats in Vizagapatam, Godavari
and Kistna districts, it is easily available in large quantity for

ordinary building purposes.
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COAL.

distriﬁ?nfg ;he upper reaches of the Godavari river in the
W. T ](3)1 t fe sa;me name are three areas of coal-bearing rocks.
(lé° 1;. t;goord,-h found 'coal in four places around Lingals
There a;r b 50”) occupying an area of about 5 square miles.
e ore are here two 2-foot seams in the Godavari distriot side
2-fi river, one 5-foot seam in the middle of the river and one
=hoot seam on the Hyderabad side. A pit was excavated here
in .1891 in which a 5-foot seam was encountered. It has been
estimated that the field contained about 8 million tons of
recoverable coal of saleable quality.?»

The Totapalle field2 (17°87': 81°4’) has an ares of
16 sqnare miles of which about 10 square miles may contain
workable coal. Tn one 86-foot borehole, two 3-foot seams were
met with. -A pit near Rajahrompalli showed a seam 5 ft. 6 in.
thick. This field is estimated to contain some 24 million tons

of fairly good coal.

The third field at Bedadanurn23r.s (17° 14’ 81° 14’) has
an extent of b'5 sq. miles. Four seams were encountered in a
borehole, of which only one about 4 ft. 6 in. thick is considered
workable. The Barakar rocks are much thicker than the depth
(186 ft.) reached by the borehole and hence there are good
possibilities of finding better seams at depths. ¢

It is also worth mentioning here that coal bearing rocks
exist under the Chintalpudi sandstones. Hence the area
between Bedadanuru and Chintalpudi is worth investigation

COPPER.

Bellary.—Newbold has given accounts of the occurrence
of green carbonate of copper on a ridge helow the so thnc
scarp of the Copper Mountain, b miles to the west of Bull il
Here the carbonate occurs as thin veins and laming am'ti3 tatrlz7 .
,f?rmginous slates. Excavations made apparently du; 8 the
time of Sultan Hyder Ali on the crest of the mountaj o wers
then visible?s, 'n ore were

. Foote? examined the area in 1896, but could find no traces
f copper ore on the mountain. In another publication?” he
ientions the occurrence of thin films and veinlets of green
opper carbonate in a quartz reef about a mile to the N. N. W.
f Harappanahalli (14° 47" 30" : 76° 9/ 30") where there are
estiges of an old mine. Copper stains were also found by him
, & brecciated quartz reef at the crest of the Siddapan Konda

dge, 24 miles E. by N. of Hallalgundi (16° 29’ : 77° 7').

Cuddapah.—Traces of copper ore are mentioned by New-
old? and Foote?® as occurring in the old lead mines at
angamrajpalli or Baswapur (14° 46’ : 78° 57') in the Nalla-
Jalai hills of the Cuddapah district. Impressions, apparently
5 be attributed to the original presence of copper pyrites, are
» be seen in quartz veins in siliceous limestone30,

Guntur —Gantlapalem or Agnigundala (16° 117: 79° 48").
.ccording to Footedl, malachite and azurite occur as films on
he joint planes of a bed of very coarse granular quartzite in

he vicinity of the village, where there had been mining

cotivity in former times. The locality was also visited by

feynes.

Kurnool —Copper ores have been described by Footed?
s occurring at the following localities :—

Gumankonda (15° 38’ 30" : 75° 21'). In an old pit sunk
in a quartz vein atthe western end of the valley,
fragments of quartz coated with thin films of mala-
chite were found. The vein appeared to have been

entirely worked ount3+.

Somadalpalli (Somayazulapalli: 15" 85": 78° 14"),
Disseminations of minute grains of copper pyrites
and thin films of copper carbonate have been noted

as occurring in a quartz vein, 4 ft. to b ft. thick, at
the foot of the hills east of the village3%,
4
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In the Kurnool Manual® published in 1886, it is stated
that copper ore was formerly worked near Gani (15° 40’ :
78° 22’ 30”) and that bell-metal was manufactured here in the
days of Rama Raja, a Jaghirdar under the Vijayanager
dynasty. The neighbourhood of Gujjalakonda (15° 45':
79° 27) and Kommemarri (16- 12’: 77 65’ 30") also reveal
the presence of small amounts of copper minerals.

Nellore.—Extensive old workings for copper ore have been
found in several places in Nellore, particularly near Garimani-
penta (14°59° 30": 79°37) Benjamin Heyne published an
account of these in 181437, Thomson38 described specimens
collected by Heyne. One of these, an anhydrous carbonate of
copper, was called Mysorin by this author. Several attempts
were made by European prospectors in the first half of the 19th
century to work the ores, but all of them proved unsuccessful.
Accounts of the copper ores of the district have been given by
several writers®, notably by Calder, Prinsep, Ouchterlony,
Newbold, Oldham, Mallet, King and Foote. King notes that
all the attempts were confined to the oxidised zone where the
ores were mixtures of carbonate, silicate and secondary
sulphide. The ore is found as stringers and pockets in bands
of hornblendic and garnetiferous schists, associated with trap
rocks.

According to Sen Gupta® there are three groups of
occurrences around Garimanipents, viz.,, Garimanipents,
Kovaripalli and Nilghenny, the whole area occupying some
10 sq. miles. The rocks at Garimanipenta are mica gneisses
and altered basic rocks. A quarry 40 ft. deep shows two zones
of the basic rocks containing irregular veins and pockets of
copper ore—malachite, chrysocolla and oxides. Chalcopyrite
has also been occasionally noted. In the other two groups of
deposits, the ore is found in mica-gneisses. Some samples of
the ore are very rich, analysing 307 copper. No information

is available as to the quantity of the ore available or its exten-
sion below the oxidised zone,
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. Other localities in the district are in Pamur Taluq in
Kalahasti Zamindari, Narasimhapuram in Udayagiri Taluq
and near Gogulapalli#t (15° 15’ 80" : 79° 22" 30"). '!‘he
deposits received some attention at the hands of the Geological
Survey of India during the War. In rect?nt y?ars & company
was floated to work the deposits near Garlman?penta who seem
to have used geophysical methods of prospecting. The results
of the exploration have however not come to light though a

small production has been recorded in 1926, 1927 and 1932,

CORUNDUM

Corundum is found in several places in the Madras
Presidency, the more important occurrences b.eing' outside the
Andhra area. An excellent account of the dlStrlbutTOIl of corun-
dum in India is given by Holland*z and of abrasive materials
by Balfour®. The chief occurrences in the I}n(%hra Desa are
in the following places in the Anantapur District, where the
corundum is found as scattered fr.agments on the ground.
It is associated with either ultrabasic or syenitic rocks:—

Anantapur Talug.

o ! 30" . 770 26’ ).
Atmakur (14 38, ' ° 26/
Danduvarapalli (¢ 39’ 30" : 770 45, ).
Paramatiyaleru (14‘? 40, : 1 26, ).
Pasalur (14° 39 ¢ T7° 44 ).
Reddlpalll (14o 43’ : T7° 447 30" ).
Siddaramapuram (?) o o
Thimmapuram (14> 42 s T7° 27 ).
Dharmavaram Talug.
Maddalcheruvu \ 3
Sivapuram (14° 26 . T7° 26’ ).
Motalachintarpalli (?)-
Kalyandrug Talug. ‘
yManieru (14° 36’ : 77° 22" 80"),
Nutimadugu (1220 @ T1°23'30"),
Oblapuram (14‘: 37’, : 77‘; 22’, ).
Palavenkatapuram (14° 33 : T7° 24 ).
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GE.M—STON_ES-—-AGAT-E—AMETHY8T~APATITE.'

" Godavari—Benza*™ stateg that lar
jasper and carnelian pebbles are collect
Godavari river near Bhadrachalum,
mahendri) and other places.

ge quantities of agate,
ed from the hed of the
Rajahmundry (Raja-

Guniur.—Pebbles of agate, onyx,

carnelian etc., are found
in the alluvium of the Kistuna river in

the Palnad+s.

Vizagapatam.—Fermor* mentions a
crystals, of a beautiful deep sea-gree)
(187 15" : 83° 37" 30"). The crystals measure up to b ins. in
diameter, and occur in g garnet-felspar rock. Several
hundredweights are said to have been obtained. A veinlet of
lavender-coloured apatite was also found in garnet rock at the

manganese mine of Kodur (18° 16’ 30" ;. g3 36" 30") but the
mineral is much flawed+?,

discovery of apatite
t colour, at Devda

GEM STONES—-DIAMOND.

Anantapur—Wajra Karur (16 ¢ .77 27", Considerable
interest was aroused about the Year 1880, by the disc“very
near this place, of a volcanic  neck filled with decomposed
basic rock bearing a striking resemblance to the matrix of
the diamonds at Kimberley in Souty Africa.  Footets and
Lake# investigated the occurrence. The su-called volcanie
‘neck’ was found by Lake tc consist of highly altered basic
rock quite different from the “blue groung’ of Kimberley.
C. 8. Pichamuthu® found that the rock is g typical tuft
containing fragments of foreign rocks syel, as the Gooty
granite, hornblend-schist and others, The absence of augite
and olivine suggests that it may be of andesitic composition.
The ‘ neck’ was fully prospected by Mr. A, Copley on behalf
of the Madras Syndicate in 1884, but the Operations pioved
unsuccesstul. Occasionally however, especially after  fall
of rain, diamonds are found o), the surface to the east of the
village, but not in-the neighbourhood of the ‘neck’. 1t is gaid
that a diamond obtained frop here v

alued at g, 10,000, was in
the possession of Mr. R. 8. Orr of Madras.
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51 who' has

: aper

" Foote dishelieves the assernond f)finC:n zpidote-bearing

recorded that the source of the (118““;“ tlflistance east of Wajra
L anite, & shor , . the

atite intrusive mto graie, derived from
?gmatxt; 1':)ttrc thinks that the dlamonds. are which probably
&rlllr- Otes of the Kurnool formations
cong omera

. y ly.
extended into this area formerly

: 11/ 30" : 76 0'). About
.. Hadagalli (151 30": 1
—Huvin Hadaga A 52 found some sma
.. 'Ifeuat?.t h: ;:)ut]l of the village, Boof)e tiloeunrelics of old
N i latforms which may e rd of any finds
gl'ts anddsortl;:ig‘nps ‘There is however, no Teco
lamond workings.

. . .
of diamonds in this locali y14 T zﬁ
(S‘rribhle in the Cuddapah Manua..l.

om & bed of gravel lying
but the mines- had been
last century. An attempt

Cuddapah.——Chennur

: . b
these mines is given DY :
Diamonds were formerly obtanfl‘egefr
at about 6 ft. below the surface,

: inning of the ful s
deserted sg;(;e tthew l:,ii thegmines did not prove successtul;
made in 1 o

i y ing that two
ﬂlOUgh there 18 a tradition, n—lentloned by King o
ventually sold for £. 5,000 an . 3y respectively

stones, evel $ d £. 3,000

. 51155
had come from this field. (14 33’ 30": 78> 52’ 30),
. Kondapeta (1 district are
Kanupartldo"otper places in the CuddaP&‘Ih llxsich wore
Woblapalli an oduced diamonds from gravels w ersist-
known to ha;e }:;;hed The operations seem to have p
excavated and W :

ed until about the year 1840.

- 40’ : 80 57"). There is a
. -achalam (17 40" ¢ . ] .
GOdava”'——Bhai:&c pebbles are occasionally plckedh;:}l)l 1;
tmditi(()ln fﬂtllat ((i;::glavari river near Bhadrachalam, w
the bed of the

11 as Newbold®.
by Voysey™ as we :
attested by y (16° 43’ : 80 5) As noted by Ball%s, this

{er59. 60
' ¢ lure7 of Tavernier y Y
: ¢ Colour’ or ¢ Quo 00
Peppatenty 'ttl:zg the mines in 1645 .Whe;l S?:: 60:1(3he
Tavernier vxslid to have becn employed in the md thi. -
p'etr o arZhZTlow generally 12 to 14 ft. deep, an y
pPi1ts were ’

Guntur.—Kollur



It was in this Plate that the

Moghul’ was probably found. Mj;, Jumla Presented it to

the Emperor Shah Jehan i 1656. It originally weighed 900
ratis or 7875 carats, but it wgag red

cut. In the opinion of Bajj61
carefully, it was the same stone which after the loss of o part,

found its way into England in 1849 44 the Koh-i-Nurés, This

diamond area seems to have been to a large extent exhausted
by the year 167763,

diamond called ‘Great

Madagula (16° 30’ : 79c 38'). This is probably the
Maddemurg mentioned in the Phil, Transactions, where also
the method of searching for the stopes 18 given,

The areq
was very productive but unhealthy,

Malavaram (16 3¢’ . 79 31" 307
According to Balls4, the miyes here are prob
cribed by Tavernier, as being situated betw
Ramulkota. The stones from thig locality
been brittle, which led to the closing up of t

or Damarapad.
ably thoge des-

are said to hgye
he mines,

Another locality®s iy thig district js Pulichinta op the
right bank of the Kistna river below Kollur,

with the Nizam'’s Dominions. Voyseyss
trict Manual®” give an accoupt of the mines in this tract. The
diamonds are obtained from Trecent gravels angd slluvia whose
original source is either the Kurnoo} conglomerates or the

Golapalli sandstones of Gondwana age. The workings form
three groups :—

(1) Golapalli (167 437 . 4. 58'). The
are described in the Kistng
that the mines were abandoned

Operations here
Manualss, Blanfordse thought
Prior to 1819 op 8o,

81

Malavilli also lies near the above lo}cIality 7:.121 dtie
. ioned by Heyne?, Ander-
i by have been mentione :
wox;llxxng; n::; yNewbold73 and Klng“. The. dxamolild;
;0“ ,b eu:von ’from the sandstones forming the hxllsb nttzrt gf
thaeviilli:; and from the talus and gravels at the bottom

the hills. ial (16> 39’ : 80° 28") Atkur, 'Barthenipa.du,
(2) Partia \/([ alur. The mines at Partial have been

Mnga‘lur and 1 ugcotgs, Macpherson?s, Vo;_rsey'" and

Jesoribed by diamonds here were worked in a bed of

Walker“: The depth of 14 ft. to 30 ft. below the surfaf:e.

'?i"‘:ve(; ly:;igts a:;peaf to have been exhausted by the earlier
e dep

tury.
part of the 19th cen | |
Ustapalli (16 42': 80°13") with Kodzgt&kaal:l
' (3) i8 pbe found in the angle formed by the Kis nah
;;hm'a?eai?er: The workings are of the same nature as those
uniair r .

f Partial. It is said that in the early days the mines pro-
of Partial.

duced several bullock-loads of diamondsso.8 though
uce

obviously this is highly improbable.

ings are found scattered

Ku.r " L”'—Num';‘l[.::l;{:;l'ioc:‘iog‘dk;:ﬁalsz gives an account of

the i ey d of the mines. Though originally the

e industry 8;2 e of the Kurnool formations must h:.we

Dangenspalle » rgciable quantity of diamonds, the production

pmducedlz;());l;?]d 1913 was only 38:36 carats (value £. 19).
g?lt]:: illllen no production has been recorded.

) e
The following list of workings is taken from King8s:

519" s >17"). The quartzites which
Ba“g““apaufeth(:ibiie' mzvsn are)exposed on the hi.lls to
bear the name o n. The diamond-bearing layer consists of
the west of the tt:lwbx:eécia which are found as layers 6 to 8
f:onglome'rate al]’]'ts are first sunk to the pebbly layers ‘_‘nd then
mﬁl ° thmk'drivlen so as to follow the layers. The glafmﬁnd;
%:u :;1;: :'i re said to be of poor quality, small and full o
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ﬂa.fv's. For earlier accounts reference may be made to the
writings of Heyne®4, Voyseys5, Malcolmsonss and Newbold#’.

Bannur, close to Gudipaud.

Baswapur (15 24’ 30" . 78 41’ 30") The occurrences

cover an area of about 2 sq. miles and hav b .
by Newbold® and King®, 1ave been described

. Most of the workings are in
alluvium though some are in

the Banganapalle quartzites.

Byanpalli-Gurumankonda. Rock workings.

\

T COngzolx, close to Gurumankonda. (Cummerwille of
avernier®).  Ouly small stones obtained.

Deomurru (16° 49 30" : 78> 11').
Devanur (15 43’ 30" : 78° 19°).

Dhon-i (15723 30" : 77°56’). Old alluvial workings
are mentioned by Newbold®.. In Tavernier's account thig

p}ace i8 mentioned as having yielded stones of good shape and
~ size, but rather poor in quality. ° be un

Gaserpalli, close to Baswapur.

Produces imi
’ 8 stones
to those at Dhoni. similar

Gudipand (15’ 44’ ; 73 18").

Gurumankonda (G

utthmanikonda, 15 139’ . ,
rock workings. » 10827078 14, ol

Kannamadakalu (15" 42" . 78 15"

workings. Old  alluvial

Lanjapolur (15" 45’ 30" . 7y 4.

and quality®. Stones of good shape

Munimadagun (15 16/ : 74 2 with
old workings here have I,
‘ een described | v

I . ' : 'y Newbold®? and
King%, The workings are tound in Baneanyn

merates and no svef o¢ tou ganapalle conglo-

oo ystematic mining has beer, done; and no

Production has been recorded since 1R813%. [t is ,sa'd that

. i a

Madavaram. "The
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since the begiuning of the 19th century to about 1813, only
seven stones weighing more than a pagoda (&l.)out 16 carats)
were produced here, with a small production of smaller
stones9s,

Muravakonda (16°1' : 78°19"). In the bed of the Kistna

river at this place, dian_londs are sometimes found.

Oruvakal (Voravakollu, 15° 41’ : 78> 14').
have been won from here.

Small stones

o] ’r . 3 14
Panchalingala (15° 52" : ‘787‘5),. ”
Polur (15° 32 : 78" 29’ 80").
Pyapalli (157 14" : 777 48"). .
Ramulkota (15° 84" : T8 3’ 30”). According

Tavernier's Raolconda. Diamonds

are found here in sand and clay, filling joints and c.rfmcks m
The stones are small but of good qudlity. In

visited this locality, there were
t the foot of the hills, but old workings
lid rock. King% has also described

to Ball this is probably

the rocks.
1840, when Newbold%

workings in the debris'a

could be seen in the 80
this occurrence.

!

Saitankota and Tandrapad (15 51

mentioned by Newbold%.

: 78" 7') have been

Timapuram (15° 82" : 78° 7). Rock workings still worked

in 1872.
Virayapalle. Mr. A. Ghose conducted some quantitative
tests on a bed of conglomerate varying from 3 ins. to 2 ft. in

thickness which gave a yield of 1/5 to 1/2 carat p‘er tl(i cu;)iift.
Most of the diamonds obtained were perfect crystals of fine

quality and free from flaws9.

Yeubye (15 33' 307 : 78° 10" 30, Old rock workings.
GARNET.

(16° 37’ . 80" 36'). Excellent trans-

Kistna —Kondapalli d here and al8o near

parent crystals of garnet are foun
S
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Bezwada along the banks of the Kistna riveri®, These
are derived from garnet-bearing hornblende gneisses in the

‘ares, according to King10,102, e Kondapalli garnets
have been worked for a loug time.

Nellore.—The red garnets of this district which are
weathered out of the schistose rocks are collected from stream
sands and are used as abrasive, Though excellent crystals are

often got, they are semi-opaque and are of no use as geme in
most cases. )

CORDIERITE.

Vizagapatam.—Some of the metamorphic rocks of the hill
tracts of this district contain small crystals of cordierite103,
which may be useful as gems.

GEM-STONES -OPAL, QUARTZ and ROSE QUARTZ,

Vizagapatam.—Fermori% states that opal is found replac-
ing the felspathic portion of ‘Kodurite’ rock at Kodur
(18° 167 30" :  83° 36’ 30"), Kotakarra (18 22" 30": g3 33)
and other places. Veins of rose-quartz are found in lithomar-

gic rock at Kodur. Rather smal] Crystals are found at
Sadanandapuram (18’ 14’ : 83 37").

Godavari—According to Cam
be collected from amidst the 8an

Rajahmundry. The finds are
days.

pbell105 rock crystal used to
ds of the Godavar; river at
apparently very rare now-a-

qUartz rects some of which are

auriterous. The neighbourhood of Ramagiri (14 18 30" :

77 33") shows old workings.

The Anantapur Gold Fj

eld Ltd., started work in 1905 and
became subsequently the

North Anantapur Golg Mines Ltd.,

86

while another compauy the Jibutil Gold Mines ofGAlndan;fi}l)l::
y th Anantapur Go

Ltd., ‘ 1 formed. The Nor . hil the;.

Ltd (;zgsc:):ijdemblc work but closed down in 1925, while ]

i in 1924.

Jibutil Gold Mines ceased operations in 1
Bellary.—Jajkul Gudda
draining the Jajkul Gudda,

(14> 51" : 76° 6’ 30”). The streams
which is situated about 6 miles to

. ce of gold10s.
: ahalli., show the presen
t . E. of Harappanahall, . te are the
(;lfe't}l?;di It‘]he most important, a8 mentxontf;d by S‘V ooby e
eam W. by. N.
Kongan;hosur on the east; 8 s:::'lt);angalu to the west of
. - ther stream 1 . . .
t(:lhlg}g;tcux Zzidilll; to Maclarenl? cxhaustive trials in the
e hill. c

values in gold.
KOllganahosur gtream gave Very poor

GRAPHITE.

eins amidst
Yod 4 —Graphite occurs as Pockets and ‘;ite veins in
h K(l)l a"(‘l‘ 'l:t(,s into which are intruded pegma
the ondalite

° g3/ 30" : 81° 28’ 80"),
. : t Pedakonda (17
glel_lfhagrfoih*?;;‘ ;:lru.qgjc 26"), Sutrukonda and Rachakonda
ulikonda 33 :

17 33 81 09 8180 been recorded near
o r . > 25’ 1 R It haS . ‘ o

( l p lh and Yt):rrametla ill the (Jhodavaram DlVlSlOll and
; € ogapa

ivisi A small production
11 Polavaram Division.
a; Gb““":P‘l‘f(; 1::)::%;; been recorded from the Bhadrachalam
oI abou

08.
occurrences between 1904 and 19

presence of graphite in

: d the
Kistna—King discovere d of Bezwadali0 il

1 0
quartzitic rock in the neighbourho

i is frequently found as a
_Gr]?sp zit)ixg 1tshe eagtern border of t.he hills,
Jlites and possibly in the gneissic rocks.
Salur (187 31" :83  16") and
13" : 83 11°).

Vizagapatam.
constituent of the rocksa
generally in the Khondali <
King112 noted its occu'rrencel s
Carmichaelt3 near Kasipuram (

This district produced 959 tons of graphite in 1904 and
l ; .

b4 tons in 1911.
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GYPSUM,

Nellore—Crystals of selenite

the marine elays at Santaravur
“the Buckingham Canalt,
comparafively pure crystals,

oceur fairly abundantly in
(16° 48, 30": 80°19") on
The Gypsum is* fairly large and

IRON.
Bellary—Iron sands and ]at
indigenous smelters in many places

the annual production from this district amounted to about
600 tons. Bands of siliceous haematites ocour in the
Sandur hills, near Bellary and on the Mallapan Gudda
(14> 53’ : 76> 2'), Apparently good ore occurs in a ridge
near Kammakarava (151’ ; 760 40’ 30"). The softer ores
occurring near Kannevihalli (15° 8’ : 76" 34') have been
much used by the indigenous industry.

eritic ores were used by
in the district and formérly

Cuddapah.—Haematitic bands found amidst the Cuddapah
formations  have been worked near  Yerraguntalakota
(13" 58 : 19 20’) and Chintakunta (13 44’ . 79 14').
Kingl16 and Gribble!1? have given accounts of the industry in
this district.

Godavari.—The neighbourhood of Polavaram (17" 15*:

81° 42') shows bighly  quartzose metamorphic

e . rocks
containing magnetite,

according to Blandfords. Nodylar

ns of by iron ore oceur iy the different sandstone
groups of this district, especially in the western part,

Kistna.—As in the Godavari district, here also ironstone
occurs In the sandstone formationgti9. Iron was formerly
manufactured in indigenous turnaces in many places in the
district. Heynel20 4,4 others have given an account of the
iron smelting in these areas,
| Kurnool —King12t S8ays that both the Cuddapah and
‘Kurnool systems of this district contain iron ores, but it was
worked mainly in the Cuddapahs. In the Gunigal ridge the
ore is found filling fay]t Planes. There are also b:nds of

87

(¢} N . o /
rtgites near about Nandyal (15 29’ : 78° 40'),

has been won and smelted. 'I:he s?elting

+ .

ferruginous qua
from which the ore <
process has been described by Walli#.

1ps  of
— is district there are two groups o
de L'r:sli::e. ninne:}:- Ongole and the Oﬂ.l.el‘ near Gu(;u]ielaka:;z;
positsi3, o f ore are found in the Konijedu hillan arn et
Sf)me bands o orih e upper bands being apparefltly the riche :
hill near Ongole, the ore oocurs as bed-like lt?lolses, ggf’n .
In the l:al.ttel‘o :11',6 1_‘ 80° 2’ 30"), Manikesavaram (l‘t; 45 aral;
B‘%m')ane e ikonda (16° 52':80° 2)) and ;mp "
80° 1), Sn:g*:ra gjliceous haematite also occurs In to e x’ragoﬂ)t
(15° b4’ : 80> 0). khi riveri2t between Irc?la (‘1h3 4}8‘ 110,1;
Ofoth,e Sv;ar’;a:::lmare (13° 51’ 80": 79° 5(? ). 1 : for;erly
i‘[) Oulla;ivesra. list of localities where smelting wa
an

i 125
carned' onl2s, __The schistose rocks contf\.in, in .Iila(;;:;
Vaz.ayag,at.am- 126 . for instance magne,tlte-ql?aru 8e 1.8
conds rich ]l!rlt())l(llc:);:dor, (18° 46’ 30" : 82° 2‘3. ). Limonite 1
::::;3 inn:::eral places but not in large quantity.

. ar Chitra (19° 4':82° 30")

Brown haim;tlt;l:’ gf::ltilt?ngne iron. Iron ore, Op;;})gglll)t

h.as l.)e'en worbe n mined near Narainapatam (18 ] 3,1.;

limonitic has bee tly excellent steel used to bfa ma :the

8%° 14/)‘28'7 E:(Trg;? 3');’) and other places, and an idea o b

Madg}lld(isstrjz' ;)f this region can be gained from a paper Dby
iron in

Carmichael’#®.
KAOLIN. ..
kets of Kaolinic
ing to Benzal%0, poc
Godavari—According

Godavari alluvium near Rajahmundry.
0

clay occur in the d in the manufacture of high grade

Formerly this was use
i fame. |
pottery which won . | |
? Near Vizianagaram, deposits of whllte clag;
fI', ma?lapa';‘ah";;_are due to the alteration of the felspar
are found.

the gneissests:.



38

A repoi:t has been is
M sued by the Departm .
. L:d:‘l‘;,v ahfeg Years ago on the resourcgs of k:l(l)tli‘)f ndustrios,
Yy ’ the Comstal districts to the north of Mady. n and related
as.

.

Cudia LEAD AND SBILVER,
uddapah.—Jangamaraj i
. . Japalll 14° ’ o
is evidence of considerable former m(inin 10 IS o
in the large number of old pi
. oo pits (about fifty i
ore is tqund in l}mestone either as veins (:Z 31:;; l;:b;l') 'l‘h.e
:es Wl'](;c? li:.l‘e l;ned with quartz and iron oxide ?l‘h:n roins
re said to be about 1 to 1% inches i . . vemns
. n th )
described the _occurrence in 1842, whill(:akI;K'S::ips:}‘I eyvboldlsz
traced the veins over a distance of some 4 mil ln.1858
sta.(;;es t?lat the ore is found with the quartz which B
znddvems the limestone of the Cumbum cst lmpregnates
. thap};'hs. Some ore is also found in the QIlar: 8 O the
Sv;l;n of the above occurrence. The samples :uﬁm to the
assayed 66 to 697 lead, while one assayed b(; e;Iteﬁ o
4 allet133

contained 787 lead and 22
containe oz. 7 dwt. of silver per ton of lead

. . . )' Th;re
g activity in this area,

Lankamalai (14° 40 : 78 58’ 3¢~ v

} . * Wall136
;il:nlf:;ta(l)::l.l}::ﬁ]swe probably contiuue)s to :hlel: souitl?tie st that
of Nagassnipalli (1 zfxst ,of Naudialampet. To the g0 ntlo -
i oaupali 42 :.78 52') there is a rich vein : e
o thioknoos. gnd WO portions each of which is 4 x.posed
» and yields about 18 ewt. of dregs 1 to 5 inches
lvililﬁdz:ft?: ore-body. .Further to the south ?s sore per yard
galena which crosses the Peﬂnaireell;-a quartg
Iver near

Kottur (14' 36’ : 78° 48’) T
: . The N -
t0 76 per cent, load on aosnyir agasanipalli ore yielded 70

Guniur—Karampudi (16> 26’ ; 79 47). At
: e north-

east '
oo ern end‘ of the Wam:conda range above thig v;

occurs in the limestones formjy, 15 village, lead
stagel3s, g Part of the Cumbum

Kwrnool —Basavapuram (15° 84’ 80" : 78° 41’ 80"). The
ore here is found in quarts veins oocourring in slate#-and
schists, associated with barytes gange. This edBurrelie was
described by Newbold!®® and by Walli¥, who conducted pros-
Pecting operations. According to wall, galena i8 d}ssemina.te:d
in a siliceous matrix which ocours as veins traversing granitic
rocks. In some places the ore body i8 quite rieh, and samples
yielded 12 to 14 os. of silver per ton of lead contentl4l,

LITHOGRAPHIC STONE.
atur and Kistna.—The Nerji limestone of the
ins exoellent lithographic stonel2. The
consideved to be the Tungabhadra
Valley in Kurnool ; Dachapalli (16> 83’ : 79° 48") in Guntur;
Jaggayyapet or Batavole (16°53' 80" : 80° 9") in Kistna.
Similar stone is also found at Chintapalli (16° 42.' : 80° 127),
on the River Kistnal®. ‘
MANGANESE.

Bellary—Teligi Hill (147397:75°57'). This is on the
Dharwar-Shimoga band of Dharwarian rocks. Nodular
pyrolusite and limonite is said to occur on the westerly spurs

of this hill1*.

Sandur State—The now well-known manganese deposits
here were first mentioned by Newbold1# and later by Footel4.
Later prospecting in these hills by A. Ghose and others has
revealed the existence of large ore-bodies of great economic
Descriptions have been given by Ghosel¥,

Kurnool, G
Kurnool system conta
best localities are

importance.
Ahlersi*8 and Fermori.

The local geology of the hills
posed of schists, phyllites and banded haematite-quartzites
with which are intercalated igneous sills. In structure itis a
synclinal trough with its major axis N.W—S.E. The ore is
associated with the phyllitic member in which it appears to be
a replacement product. The ore in a large measure preserves
and conforms to the lamination of the phyllite. The crest and
western flank of syncline are the richest in ore, and the

shows that they are com-
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rep]acement‘ has occurred t

than. . 0 an avera i

as ‘i::)eg;:;‘llo‘“i};mglaces much mf:e-d el'if:e(:)f;'eaisl:;tlﬂe .leSB

mineralised phyillite d y Fermor, and the passage N:hﬁed

ports e wien: The townwa.rd into lithomargic mft .°l the

? hick orust or layer oofp;e ;):ut;li(:‘ hillz; are usually mi?l:ed'-“g;

orward the vi ous laterite.

deporit b :t;’ll::z that the ore is an ancient ;argllem: ed'h“ put
seems to be little evidence in mpp‘:)r:n;:ntt;{-y

is.

The ore consi :

Pyrolusite o m::ts x.namly of psilomelane and wad
o ties in the oro, w E.amte are more or less confined t(;
subordinate and sl,)oragf e t;:;“unite and hollandite are qllit.e

low grad ac ocourrence. Tho
poorg i: e;n?:: :ﬁgtm}x]nng much iron, the ore igg;a:écrtther
samples gives — M P4 ;(S)PhOrus. The average anal sisn ay
Ser cent. The qu;n > 5; Fe. 12:33; Silica 0-89 angP ?f 4
R ot Harvn platl 1yhof ore in eleven deposits . 0011
by Ghose, while Fernem} as been estimated at 13 milli o e
1or's estimate of the Quanti;y Ei lo1n (;0“3
neluding

ferruginous manganese o 1
8 i
ferry g e ore) in the Sandur Hills is 10 million

At leasta h
undred separate deposits occur betw
etween the

Kammat Haruv
u to near R
. e . ama
divided into ten groups as shown bell(l)t:‘ug. They have been

Group.
No. of Deposits.

1. Kammat Haruvu

Iﬁ ETIZ,::m?.nt.hana Haruvu o
) shigri Forest "
IV. Mannal Haruvu o
V. Kumaraswami o
VI. Subrayanhalli Range iy
VII. Tumbaragaddi Forest s
VIII. Kanevihalli Range .,
IX. Ramandrug Range 2
X. Timmappa Gudda T
1.
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the General Sandur

"hese deposits have beer worked by
mounted

fining Co. The totsl produotion from 1900 to 1914 a
0 418:424 tons of ore. During the War work was .interrupted
>ecause of difficulties connected with gransport, freight and
marketing, but was resnméd in 1921, gince when & total of
1626:169 tons have been won to the end of 1933 Kammat

Haruvu is now the chiQf producing ared.

. Kurnool.—Manganes® ore 18 reported to 0coW at
Rudravaram (15° 14': 718° 40"), Nandavaram (19 22’.: 78°20'),
Banganapslli (15° 19’ : 78° 85" ond Nagireddypall (15”9

8° 35'),150-151
Vizagapatam.——The existence of manganese Ore in this
district seems t0 have been Grst noted in 1%52152 and two
hibited in the Madras Exhibition of

tons of the ore were 6%
ial explmtation began in 1892, and indéed

1857188 Commerci :
it marked the entry of India into the world markets as a pro-

ducer of manganese OTe:

The ore occurs in ggsociation with the so-called ‘Kodurite’
hich are included 2 geries of miscellaneous crystalline
. . Al
high percentage of manganese. The
et, manganese

in W
rocks all containing &
rocks contain mainly 2 manganese-iron garn

tite and feldspar. They bave been formed by
ocks with original manganiferous gedi-
condarily altered to lithomargic
dies are found. The ore bodies

and may or may not show any
be a product of

pyroxenes, apa
the mixing of jgneous ¥
ments and have since been 8€
material 10 which the oreé bo
are ivregular in shape and size
definite structure. The ore 18 considered to
replacement of the ¢ Kodurite "

"The largest ore-body i8 that of Garbham which is 1,600 ft.
167 ft. thick at the maximun, about 100 ft. of thick-
the remainder lithomarge. At Kodur there

ts In lithomarge-

nly of psilomelane while
re subordinate,

long and
ness being ore and
is a series of deposl

The ores are composed mai
pyrolusite, braunite and mangan—magnetxte a

6
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and belong mainly to the 8econd or third
ferraginous manganese ores, Because of ¢
apatite in the original rock, the ore is h
“iron is high while silica is low. pp
Mn. 4711 ; Fe. 9:70 ; Silica. 8-

grade, ranging int

he presence of mue¢

¢ average analyais is
15 and P, 9194 per cent.

8‘90]08‘)' of the ore-bodies have
8 monograph, and Tnrneri%s has

*

The main deposits occur at:—

Kodur (18° 16’ 30" ; gg° 36"). Devda
not far from Kodur.

Sivaram (18°16’: 830 39",
Perapj (18°16': 83 41').
Govindapuram (18° 15" . g3 45’),
Garbham (18> 22/ . 83° 81').
Kotakarra (18> 29’ . gg- 82’),
Gadasam (18° 20" ; gg- 28"),
Avagudem (18°217; ggo 36").
Chipurupalli (18° 24 . 83° ¢ 1),
Perumal; (18> 26’ ggo 38",
Ramabhadrapuram (18° 3¢’ . 83° 20"),
Taduru (18° 25" ; ggo 16’
Chintavalaaa (180 26’ . 83° 20/)

Nellore.—The fipgt mine to be OPened in thig district was
at Inikurti ip 1889, Great activity‘ Va8 evinced in the

acquisition of pew Properties in thig district betwee,, 1904 and

n up,
The geology of the 4rea hag been described by
I. L. Walkertss g4 the deposits have beey, described by
Thompsonts, Krishnaiy a1%8 gnd Dixon1so There is also a spe-
ial monograph on Ingjs, Mica deposits by T. H. Hollandaso,
pecial reports on the Mining questions concerned with ¢pe
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. R .

. ‘o8 s of the

*tea, have been made at different ‘ls)in‘:"; a‘-!i't;:rﬂ(_’bson
Gef)l,og-ical Burvey of India, (::’ ‘:;vlfbeel:n published by the
8nd P. K. Ghosh. These rep o

Government of Madas.

i ore lying to
Gneisses and schists ocoupy the p#;?yoifeel:ntru ({edgby
the east of the Velikonda range. ites and veins of quartz.
B ponite rocks and associated pei::: with pegmatite. There
The mica occurs in ?:::rz::;clm Krishnaiys!®, gzl,&u?r:‘::g
are four main areas akur and Kavali. In the Gu o s
Gudur, Rap.ur, fAtf"a pegmatite which is.worked at inesg‘ "
there is & vein o mK:) ne contains many important m1 e !
pur. The_R.aP“l' Zd Tellabodu near Saxfiaput-am 0(20/ ool
which Pallxmttta an (140 18’: 79° 48’), Inikurti (14 e :
79° 48), Kahchedukshminamyana near Chaganam'(14 h.l‘;
79° 46’ 30") and Lalarge lens-like boss 'of pegmatn;e., kwlexn c
79° 44')’ are' ‘();ridaallll' (140 16’: 79° 50r) !.168 (?Il a.' t t“:l Lone
o T near d 40 ft. wide. Rappala Dibba is situate on®
109 ft. long la . and .40 ft. wide in the Atmakur dare;; oT ne
vein 150 ff On}ive reached to nearly 600 ft.. hep .eeniSh
of the mines he mioa of the district shows a slig thgr e
greater p'urt _°f t .:’1 to be due to the presence ot' c r(fmalso.
linge which is sal ed ruby-mica of a red.dl'sh tmg§ is ol
But the much Prlzlso a good lot of iron staining in t ;e,:vee,;
‘ound. There is :ried greatly from year to yeal;l oo
'he Outﬁu;5hggovcwts., and in recent years, has been
5,000 an ’

5,000 cwts. N | .

) :— Phlogopite exhibiting alster;s;ntr a;;tate
Vizaga?atl::: .in diameter is found in the Waltai

ize 4 to 5 inc

in the
. have been noted in

i ter springs : ted

A few ml{:{ezl R::nandrug in Bell‘ary 16(“1 altzeczzgo::th e

b l)em.te se rings with traces of h'meél (l)ll) is & spring

nd chal.ybe.a apt Gandalato® (17 39" : ¢ ing small sinonnt
todavari Rllv;:" tted hydrogen and containing

mitting sulphure



44

of sodium c};lorid
?:ing 149°F. Ne:ralllida::tip}g:)?
éa;;u:e ;::le;z w:rm spf-ings (temperatu
e E:n;;bawl;ch leaves calcareous tufa

nda there is an alkaline war;nsp:i‘;lag-

containing lime. There a
. re
Mahanandil6o (15° 29’ : 78° il:,‘; several warm springs near

the temperature of the water

re 90°F), containing

MONAZITE.

Vizagapatam.—Th
~—T'he beach sands
a at Waltaj i
sma.ull guantltxes of monazite and certain otheY(;“dlrm .
Nenve irom. the gneisses of the hills and plaiusle?v
o commercially workable deposits have beer, 10
oc

.

Y minerals
the district.
ated.

OCHRE.
Bellary.—Associated wi
with a bed of i
west of Kumaraswami temple (2150’f ;l;m

argillite bands of red and
yello
locally used as a paint materialm.w eelon

1 ore abont 1} miles
: 76.37') are thin
r which have been

PHOSPHATES,

Nellore.—Apatite i

. patite is a consti

. il 8
pegmatites of the mica-belt. Smatllltuent
a by-product of mica—mining 163 atan

O.f. the granite and
tities can be won as

I/.'zzagapatam.—-The Kodurites o
deposits contain much apatite a
It is said to be i Y

abundant in the lithomarge of tl
g ¢ mines at

Garbham (18" 29': §:
, : 83 31 |
20 ), Devada (18 15’ 83 38') andl )o:;irl;lllmm 64(83’ W
Naces 164

fVi
. lZagapatam manganese
Occasional constituent.

o Vizianagaram.—A lenticular
v.cfu-s on a hill near Sitaramg
1z1anagaram and near the Vj I
iz

1488 of apati i
. nlt5ap.1t1te-bearmg rock
05 :
P ram®> 25 miles north of
nagar
agaram—Anantagiri road.

5
i

|

37" : 78°16') in Kurnooli®®
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The apatite veins are up to g8 ft. in width. A sample from
here analysed 406 per cent, phosphoric acid, 53:76 per cent.
lime, 1-62 per cent. silica, 3-47 per cent. fluorine, 0-65 per cent.
chlorine and 0-22 per cent. water. It has been estimated that
the above area contains not ]ess than 5,000 tons within a depth

of 30 feet.

RARE MINERALS.

occurs in small quantities in the mica-

Nellore.~Columbite
18’ ; 79° 44’ 39").

pegmatites near Chaganami%6 (14°
ineral was originally discovered in
It occurs in the Sankara mine near

Gridalur, amidst the felspar of the pegmafito as grains and
masses up to 200 Ibs. in weight. It has a specific gravity of
574 and is radio-active. G. H. Tipper'®” has described the

occurrence of the mineral.

STEATITE AND POTSTONE.

Good compact potstone, free from grit is
Narjampalli (14° 33:

Samarskite.——The m
the area by P. N. Bose.

Anantapur.—-
obtained from the neighbourhood of
78° B')i68,

Bellary.—Bellary is rich in steatite deposits according to
Foote!69. Nilgunda Hill (14° 44’ : 76° 57’), Angur (14° 57" 30" :
75° 49'), Harappansahalli (14° 48’ : 76° 2’ 30"), Arsapur Hill
(14° 40" : 76° 5’) and Somalapuram (15”2 : 76° 34’) are the
localities where the deposits appear to be good and have been

worked formerly.

Kurnool.—According to Newbold 179, steatite, of excellent
hone (15> 28’ 30" : 77 56’). Kingl™ has
£ thin layers (2 to 4 inches in thick-
ness) of very good quality steatite or tale found intercalated
with the shales of the Papaghni Group near Maddavaram
(i5> 80’ : 78 9). Another good deposit exists at Musala-
cheruvul’? near Betamcherla (15° o7’ : 78° 13’) which was
worked by Mr. A. Ghose for some time. Near Pendakallu

quality occurs near D
described the occurrence 0
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15° 22’ 30" : 77°

o ?ﬁ 30. : 71 4.1’ ) excellent crystalline green steatite occuts
posit covering an area of 17 acresl”, A few other areal,

are also mentioned in the Kurnool Manualt?4

talcolt:rellorf:'_;Near Jogipallil?s (14” 13" 30" : 79° 47" 30") occur
e schists which have been used f i i

utensils, and small objects. Simi ?r making cooking
Saidapuram (14° 11’ : 7%" 48" ) milar B?hlstﬂ also ocour near

e Vtz(;zgapa'tam.—The neighbourhood of the town of Jeypoi'e
° w8 eponls;:s- of grey steatite which is made into vessels,
(1%1:1':;, ;(:,(,: 8.2 ) ;1:3 ’)ls .v:lorked near Ontagaon, Modpodor
: and near K ° : 82°
the Malkongiri road. olor (187437 87807 o0
ZINC.

- ﬁz;m:);)l.—-A specimen of smithsonite associated with
o y X ,b ende and galena, has been described by Mallet!”.
probably came from the lead mines of Basvapuram.
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CHAPTER IV.
PRODUCTION FIGURES.

i by no means exhaustive,
jven in this Chapter are xhaos
NOtc‘—Th:d ﬁtgou:::v? as a practical index to the actual po;;;:)lxlhu::e::
. i . 2
bat are intend sious minerals available in the Andhra Desa . ) 8 iew
mining the Val‘:’“ eaders the economic possibilities of the minerals fo
to convey to ther

hort paragraphs have been added detailing the general uses
area, shor
:: :l:ich each of the minerals can be put.

i re district has been worked from
'I"he N ;’re gvte};etllj:}ll;h occurrence of copper has been
time immemont™ reported extensively in the Andhra ?.rea..and
ol(II) workings dating to Protohiatonc tlm:
i \1v production figures we have in recer}t years ata
exist, B e, I‘:mre in the neighbourhood of Garimanipen a
from Tellor™ :f ore was produced in 1926, and 36)5 tons 1in
ot g purely from the surface. The Compa-ny
1932 b Wtd It)he area, has recently conducted prospecting
which .has ll(:as eophysical methods but the results pertaining
gi;?f;inzoi of ores at depth are not known.

Copper.

i useful elements in the indus-
. Copper ® 0111: i(:)sfo;h;r?x;o: t importance in the ma:nufact.ure
trios an ol wires for electrical purposes and it is possﬂ.)le
of conduct“;lg' industry in our area, should adequate supphes
to develop ¢ lBed. to exist. Many important alloys consist of
of ore be pro:her metals e.g., brass, 18 made of cop.per' a.n.d
©oPPer and ’O has also been located in Kurnool District, it
sine. A8 nhe gible to sponsor local manufacture of brass for
Shlf‘ulltllﬂl;:rf (i): go much demand. Gun-metal and bell-metal
whic

are alloys of copper and tin.

i h-i-Noor has been traced

b e ah:ady Tt:l t‘to(;:;lcf)}:lagaKb(}ines.” The Regent Pitt

to have come l.on:i'a,mond which adorned the sword worn by
Nlapoleon, is also known to have _come from
. basin. Though no official returns are available abo.tft
gtt;:oductig)n, it is known definitely that round about Wajra

Diamonds.
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Karur in Anantapur district, diam s

rains and it i.s mentioned é.uthorit::iisd;r ethlt);tc §:§ affer the
capable of yielding a flat-cut diamond of 60 ca such was
about a lakh of rupees. Prospecting by A. Gh l‘ats.worth
years 1919—12 disclosed that round about. Vi ose in tl.xe
Kurnool district, the diamond-bearing congl Iryapalli in
about 3" to 2 ft. in thickness and yield on an avge::.n rites aro

to 1/2 ca.rfa,t of diamond from a load of 16 ¢ ft g g; from 1/16
of these diamonds were perfect crystals of ﬁr;e :u:ll;:; mog(;
) @n

free from flaws. There has been no proper att
e

diamond as it is a high ;
’ . ghly technical proc iri
gkill and experience, and half-heartle)d :;Zr;eq;mng great
'}I)‘ersons without proper knowledge have result dy . amt.xteur
he clear and flawless stones are used ag g'emest in faﬂ;re.
-8tones while

those of poorer quality find wide industri
;?;t;o:;ed‘o ::1 dl:illing bits for easyus:)r;:ilngap?rhcauon .
ndustry Pon er is a valut?.ble abrasive in the enz- roc.ks.
sraine o.f pooraccoulr.xt of this utility of diamond ivencumng
the progressive anaty ﬁnd a ready market in ,India- it .
minerals in the cPOPtular’lty of drilling in prospecti’ w;'th
demands from a :}‘:n Ty, lt. should be possible to meet thngl o
o bt the thriving industry. It ig universall ° Oc.al

possibilities of diamond iy th y Tecognis-
not been properly appreciated. e Andhra Desa has

mpt to mine

Anantapur contains gome

early part of this century, gold mines apg during the
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Ltd;,.carxied out prospecting in the
Ramapuram and Venkatampalli from
between 1926 and 1927 the operations

having oceased completely in the latter year. The total amount
of gold produced from the Anantapur Mines is estimated as
Mining activity was entirely with European

Anantapur Gold Mines,
Gooty Taluq from near
1929, and extracted gold

1,36,789 oz.
oapital and European staff. On account of the high value

gold has reached in recent years, it i8 likely that re-starting
of* gold mining will be profitable. When we develop the
necessary skill and discipline to organise Mining Industry
on a thoroughly scientific basis, it should be easy to minimise
the overhead charges incidental to European management
and carry out the work more economically without sacrificing
efficiency. Even now, in the alluvials of the rivers Thunga-
bhadra, Kistna and Godavari and in streams in auriferous aroas,
» number of villagers live by panning the sands and recovering
gold in small quantities. They are called Jalgars in the Ceded
Districts, and until recently, they were a thriving community
who followed this trade traditionally. The mining rules
enforced strictly on this indigent folk, has resulted in their
giving up the trade. It would be to the advantage of the
country if recovering alluvial gold by individuals is encourag-
ed, as this will afford considerable employment to a number

of starving villagers, especially in those arid areas.

Small quantities of graphite have been extracted in recent
years in Godavari and Vizagapatax. Graphite is found in
the Khondalites of Vizagapatam, Godavari

Graphite. and Kistna Districts in lenses, bands and

It is necessary to recognise that proper prospecting has
at for this mineral and that the potentia-

t in the above named Districts.

veins.
not been carried 0

lities are really gres
Graphite has 8 wide industrial application. It has the

same chemical composition a8 diamond, and consists of pure
carbon. It is most interesting that the element carbon should

exist in two forms, 80 widely different in their physical charap-
ters. One is very soft and the other is the hardest knowa
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material. One is black and opaque, the other is transparent
white and brilliantly lustrous. This difference in their physi-
cal character is due to a fundamental difference in the arrange-
ment of the atoms in the carbon molecule. The diamond
molecule contains four atoms of carbon arranged as a tetra-
hedron or four-faced solid ; whereas the graphite consists of
six atoms of carbon arranged in the sape plane as a hexagon.

Graphite finds immense use in industry. As is well-known,
black-lead pencils are all made of graphite. It is one of the
best known lubricants, particularly for high temperature duty.
Its chief use is as a refractory material with fire-clay for the
manufacture of crucibles. In view of the fact that in Godavari
district fire-clay is found in the Gondwana Formations and
graphite exists in proximity, this industry can thrive with pro-
per direction and control. A wide field for the manufacture of
pencils, paint, stove polish and crucibles exist in our area.

On account of Iron ores being found extensively in Bihar
and Orissa in proximity to the coal belts, two large companies
Iron manufacturing iron and steel exist in that

part of the country. In Andhra Desa iron
is found in several geological formations, and in historic times,

local smelters utilised this raw material extensively, and
innumerable smelting sites are met with in several districts,
Whereas it would be risky to venture on large scale
industry for iron manufacture in the area, it should be
easy to revive the local furnaces and give impetus to the
cottage industry with proper protection. It would be easy for
the local smelters, by importing some scientific principles in
the construction of the furnace, to supply the immediate
demand by local manufacture atcompetitive prices. The
steel made from the iron in these parts in historic times
was considered to be of excellent gquality and found its
way into the markets of Persia, Turkey, Arabia and the
Levant. A sympathetic policy conceived in the interest of the
small scale producer, if inaugurated before the old tradition

' of thie rural

p!

; iterated, will
industry becomes completely obliterated,
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The important role played by asbestos in modern
industrial development is generally well-known. The most
important deposits in India, from the point
of view of quality, are those in the Pulivendla
taluq of the Cuddapah district, from where 200 tons of excellent
chrysotile asbestos valued at Rs. 27,954/— was extracted
between 1924 and 1930. The asbestos gccurs at the junction of
limestone with an intrusive dolerite sill (the basic rock). A
large number of new localities have recently been discovered
and the prospects of getting fairly large supplies are bright.

Asbestos.

Being a non-conductor of heat and a refractory, asbestos is
used as packing material for steam pipes. F ire-proof bricks,
cloth, ropes and various other materials are made out of this. As
clay of pure type is also found in the area, it should be quite
easy to make asbestos tiles and cement from the poor quality
of the asbestos and ropes and similar goods for electrical and
motor industry from the stronger fibres of chrysotile asbestos,

Barium sulphate or barytes is now chiefly used on
account of its high specific gravity for the weighting of mud

fluid in rotary drilling. The better

Barytes,
are used as

' grades
mert filler in paper, cloth,
linoleum etc., and as a base in paint industry, The last of

these i8 by far the biggest consumer of the barytes produced.
The more economic use, however, to which this can be put is
for the manufacture of what is called commercially ‘li'thopone’
which is a mixture of 70 per cent. of barium sulphate and
30 per cent. of ziuc sulphite and zinc oxide. Lithopone is used
abroad in the manufacture of paints and high grade rubber
goods, such as motor tyres.

Betwegn the years 1929 and 1933, the Ceded Districts
produced 19,946 tons of barytes valued at Rs. 2,24,207/- and
practically sent the whole of it to outside the Andhra Desa for
consumption. Of what great economic value would it have
been to the people, had this all been used for local industryg
Barytes occurs in the Ceded Districts as o replacement
product and fissure veins in limestones and dolerite basalts,

[

’f«'x”"'é“‘”:ﬂi"' *’:~\;.“’§2‘:}5":\ R,

i fn Anantapur the chief depositfx are at Narajannupalli,
Mutsukotu in Tadpatri talug. It is estimated that about
75,000 tons occur at Mutsukotu only. In Cuddapa}x, ?.t
K(,)thapally in Pulivendla taluq, l.)arytes occurs as & vein in
basalt, the estimated quantity bemg' very large. .Th.e barytes
here ocours both in the basic rocks in traps and in limestones.

| The chief deposit in K‘urnool district is west of Bethamcherla
~ and in several villages in Dhone taluq and they all occur in the

limestones of lower-most Cuddapah series. Anothfar deposit
in Jallapalli cheroo in Kambham taluq is also important.
It appears therefore that every effort should be made to. start
local industries for the utilisation of these valuable deposits.

This is the name given to aluminous clay with varyi.ng
tace of other ingredients, the most important of which
pereentss is iron. It is believed that the laterites of
Bauxite. Vizagapatam, Godavari and Kisina districts
capable of yielding local deposits of bauxite of the required
are 1i tP and quantity. The uses of bauxite are numerous, and
tqlllea ; Zrket for the products, rich. and ever growing. In tl?e
ufacture of refractories, abrasives and cement, th.ey are in
mant demand. And on account of the good quality of the
ngfs?an bauxite they are much prized in foreign markets.

Bauxite is the chief source of the aluminium oxide used .in
the manufacture of aluminium. T he. other raw mfztenal
necessary is cryolite, a paturally occurring double ﬂum:xde of

ini 1d sodium, of which the only known deposits are
alumm'lll"é menland a possession of Denmark. But now-a-days
found u'l - olite i,s very widely used. India has excellent
5y ntl.l en((:l cry:sits and yet has no aluminium reduction works.
bauxl'te hepora idly developed a great aluminium industry
R.uss-xa » alz using inferior grades of bauxite; and Japan
within ten 72 ntly become a producer of aluminium using
o ?:130 relce aid alunite from her Dependencies. Though a
alum'mgustc a)vrvill have to face severe and even devastating
com mtigf)r?;'rom the foreign aluminium interests which have
:1(1):‘ x}::)nopoly of the Indian market. a strong Indian company
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- can withstand it, given Government aid, especially in tariff,
during the early years.

Within the limits of Andhra Desa, the finest variety of
building stones are to be had from all the geological formations.

o The pink and grey granitoid gneisses of
fuilding Stones. Nellore, Bellary, Anantapur, Kurnool, Guntur
and Kistna districts, the Khondalites of Vizagapatam, parts
of Godavari and Kistna districts, the limestones of the
Cuddapah and Kurnool formations, and the Gondwaha
sandstones of Godavari and Kistna, constitute some of the
finest building materials. Their possibilities in construction
and durability are evidenced from the beautiful architectural
masterpiece in the temples of Andhra Desa, such as Amraoti,
Nagarajunakonda, Srisailam, Simhachalam &e.

. The Palnad limestones are unrivalled in India for their
beauty and durability ; and I say this without the least
exaggeration. Beautiful slabs, multi-coloured and of various
pleising Patterns, are quarried on a very small scale near
Rentichintala in Gurjala taluq of Guntur district and made
into paper weights or table tops under the patronage of
Missionaries. Having had the opportunity to visit both the
quarries and the places where they are made, I feel that here
is a field for an enterprising person to draw the attention of the
aesthetic public to the value of this beautiful stone. These
deposits being situated in the interior in what is dubbed as a
backward area, have not had the publicity that they deserve.
To dilate on the possibility of the building stones in this area
is to digress on the obvious.

The grey to black Cuddapah-Kurnool limestone slabs are
extensively exported all over the Madras Presidency for
flooring under the well-known name of Cuddapah slabs’,

Within Andhra Desa, marbles are found in Vizagapatam
hill tracts in white, green and grey colours and also iy parts of
- Godavari. Around the Burra caves
Anantagiri which I visited severa] years ago,
when I was a student of Geology, I found thesge deposits to be

Marbles. in

'.‘hgn stb.
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d; ‘massive proportions. A reputed economic geologist of

" Bouth India told me that they were of a very fine quality and

nd comparison with the celebrated Makr.ana Marl.)leg ‘(.;f
Jodhpur in Rajputana, which have been uset.l in the Vlcto.rm-
4al in Calcutta. It can be used for building, decorative
Muem::;: and for statuary. At present a grea.iz deal of t!xe
P. l'pble is imported from Italy, but the working of thesg
fl[:aarosits can easily take care of that demand, at least in the
Madras Presidency. | N
Yellow ochre from Madhavaram in Kurnool district, grey

ochre in Nallakonda in the same district, lithomargic clays

Raw Materials for distributed all over thfﬁ Andhra_. are.a afford

Paint Industry.  gtractive raw material for paint industry.
It is & matter of surprise that with barytes and ochre occurru}n}g
almost side by side, we should still export both of El?ese to be
made into paints and sent us back.

- The mineral apatite is known to occur in. Ne.llon? district in
association with mica and in the Kodurite series in V1zagapat?,m
district at Sitharampuram twenty-five miles
N.W. of Vizianagaram, close to the road con-
necting Vizianagaram and Ananthagiri, Thick vit.ens, abouf’d
yard in width are said to occur here. The material ha.s been
declared to be very suitable for the manufacture of .super;
phosphate. Sulphuric acid is necessary.for the prepara.tlog 0
super-phosphates, but this is now extensively manufacture 1;1
India mostly from imported sulphur, though. gypsum altl)
sulphide minera.s can also be used'as raw ma.terla,l. It is tof e
regretted that, when agriculture 1s the main 00(311pa‘tlon ?r
millions living in the area and when the. 'raw matena! 18 .avall-

for the manufacture of these fertilisers, there is still 1.101: |
eble f0 t to start a suitable concern for the production

Phosphates.

even an attemp
of artificial manures.

There are other economic mineral possibilities which I have

dilated upon. The various clays in the area will be useful

lfwt ceramic industry. There i enough limestone and clay
or a

. the Andhra Desa to start manufacture of lime and
in
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cement not only for local consumption but also for export o
other parts of India and the neighbouring countries. The
sandstones and quartzites in the country. should be searched

for suitable materials for glass manufacture.

Conclusion :—In the course of the lecture, I tried to give a
bird's eye view of the immense possibilit‘ies for mineral industry
in Andhra Desa. I would like to emphasise again that within
the present political boundary of Andhra Desa, there is an
abundance of mineral wealth, far in excess of what you see in
any comparable area in the Madras Presidency. The harbour at
Vizagapatam, the ports of Cocanada and Masulipatam and the
navigable rivers that flow through the country afford conve-
nient means of transport for the development of the industry.
" The most important requisites, however, are firat of all, a very
thorough exploratory work entailing detailed geological pros-
pecting by' qualified, conscientious and enthusiastic geologists.
What we know of most of the mineral resources now are the
very barest outlines. It is believed even by the most conserva-
tive of Greologists that in our area we have not even touched
the fringe of the potentialities. Several of these industries can
be organised on"a small scale as cottage industries, eliminating
the sordidness of factory conditions and giving a great scope
for co-operative organisatiens, advising and aiding these con-
cerns 8o as to gather raw materials, to secure markets and
prevent over-production and cut-throat competition. It is to
be hoped that the new popular Government would be able, if
not to finance and run industries by itself, at least to encourage
others and give the infant industries the necessary encourage-
ment and protection. If the people have as their motto
gelf-sufficiency first, and can feel that all that they need
can be obtained, poverty would be considerably reduced and
anemployment minimised. The educated and trained men
that now exist without work will be found far too small in

aumber for the demand.

A word of caution is also necessary with regard to the
exploitation of the country's resources. As it is, there is no

-

- -
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1ational policy whatsoever guiding the exploitation of our
nineral wealth. It is for this reason that failures, liljuidations\
ind depressions are so frequent and we are still mere producers
nd exporters of raw materials. ' '

In view of what is happening before our very eyes in the
Eeld of mineral industries in the Soviet Republics and in
apan, a co-ordinated programme of industrial expansion can
e made to yield fruitful results in the astonishingly short
eriod of a decade. We are at present suffering a double loss
n exporting our valuable raw materials'and in importing them
ack again at a very high cost as manufactured products.
t should be clear to every one that at this rate we shall soon
ave spent all our valuable assets and be left only with the
oorer resources. But I am confident that our industrialists
nd Government will soon muster their forces and start on &
rogramme of ordered, well-planned gpgegyell“co-ordinated

rosperity.



