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MEMOIRS

OF

THE GEOLOGICAL SURVEY OF INDIA

BaryTES IN THE CEDED DISTRICTS OF THE VIADRAS PRESIDENCY ;
WITH NOTES ON ITS OCCURRENCE IN OTHER PARTS OF INDIA.,
By A. L. Courson, M.Sc., D.I.C., F.G.S., Assistant
Superintendent, Geological Survey of India (With Plates
1 to 5).

CHAPTER 1.

INTRODUCTION.

General.

Cuddapah, Anantapur and Kurnool districts are three of the
four Ceded or Deccan districts! which, except for four taluks® of
Kurnool, were ceded in 1800 to the East
di;mgtfeded or Deccan  Tndia Company by His Ixalted Highness the
) Nizam  of Hyderabad.  They lie between
Hyderabad on the north—the Kistna river and its tributary, the
Tungabhadra, forming the boundary—, and BMysore State and the
Chittoor district to the south. 7They also lic hetween DMysore State
and the Bellary district on the west and the Guntur and Nellore
districts on the east. Tull particulars concerning them will be
found by refercnce to the respective district gazetteers.

1 Bellary is the fourth district. No barytes is known to occur in it.
2 Taluk is an administrative subdivision of a district.
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INTRODUCTION, 3

and Karnul Formations in the Madras Presidency’.r The spelling
of the various names is that adopted in the ¢ Manual of the Geology
of India’,% and in Sir Thomas Holland’s memoir on ‘Indian Geol-
ogical Terminology ' where this latter differs from the Manual.
The modern maps of the Survey of India again have made several
aJterations in the spelling of the towns, rivers, mountains, villages,
etc., from which King named these rocks. Thus the village Gool-
cheroo (Gulcheru in the table) is now spelt Guvvalacheruvu ; and
the river Khoond-air (Kundair in the table) is now the Kunderu
river. Instances may be multiplied, but to avoid confusion, new
spellings have not been introduced.

1 (Nandyal shales
Kundair stago Koilkuntla  lime-
3 stones

Pinnacled Quartzites
Paniam stage

Vindhyan system < Kurnool series Platean Quartzites
(Purana)
( Auk (Owk) shales
Jammalamadugu 1
stage Narji limestones
_Bangaunapalli stage < Sandstones and
L grits

Lircr UxcoxrorMiry
Srisailam quarlzites]
Kistua series Kolamnala slates
Irlakonda quartzites

UNCONFORMITY
{Cumbum slates
Cuddapah system Bairenkonda quartzites
(Purana)
UNcoNroRMItY

{Pullampet slates=Tadpatri shules
Cleyair series

{ Nagari quartzites=Pulivendlo quorizites

UNCoNFORMITY &
( Vaimpalli slates

_Papaghni series 4

(Gulcheru quartzites
GREAT UNCOXFORMITY

(Archeean) Crystalline rocks

1 Uem. Geol. Surv. Ind., VIII, Pt. 1, (1872).

2 R. D. Oldham, 2nd edn., pp. 78-82, 84-87, (Calcutta, 1893).

3 Mem. Geol. Surv, Ind., L1, Pt. 1, (1926),

* As will be seen, the present author does net believe in the existence of {bis un-
conformity,
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41 COULSON : BARYTES IN THE CEDED DISTRICTS, ETC.

Intrusive sills of basic igneous rocks are associated with the
Vaimpalli slates and limestones of the Papaghnis and with both
stages of the Cheyairs. The exact age of these
igneous rocks is a problem which has a very
distinet bearing on the barytes deposits, as has been shown later.
In this connection, one may be permitted to quote Dr. C. S. Fox’s
conclusions with regard to the barytes deposits:—

Int -~ esills

¢ There is a curious association of barytes deposits with the outcrop of the
Vaimpalli shales and limestones and the intercalated basaltic intrusions in these
beds. This gencralisation appears to be true of the outcrop of the Vaimpalli stage
strata throughout their strike from south of Cuddapah near Ganganapalle ; through
the Pulivendla taluk, i.e., near Kottapalle ; to Nerijamupalle in the Anantapur
district and on to the Kurnool areas around Malkapuram and Betamcherla. A
total distance of nearly 100 miles of outcrop of Vaimpalli shales and limestones
thus exists from Kurnool town to the tract south of Cuddapah railway station.
In some cases, as south of Cuddapah and necar Betamcherla, the barytes occurs
as nodules in clay. In other cases, as in the hills south of Kottapalle (78° 21”7 30" :
14° 22), the barytes deposit is entirely in fault fissures in decomposed basalt. Aund
in the Nerijamupalie deposits of Anantapur, the veins of barytes occur in siliceous
limestone. It would seem that the barytes is somehow related to the igneous
rocks and has possibly been derived from, and deposited in veins and fissures which
developed after the intrusions had occurred and the strata were uplifted, bent and
faulted. Prospecting of a kind has already been carried out by private enterprise,
but I venture to think that this search was conducted without an appreciation of
the relationships to which attention has been directed in this note. It is, there-
fore, possible that a systematic search along the outcrop of the Vaimpalli limestones
and dolerites may lead to the discovery of other deposits of barytes, or prove finally

that the field is not as important as might be expected from the chain of associa-
tion.’

Sratigraphical Notes.

Throughout the description of the barytes deposits, very frequent
reference has been made of the Papaghni and Cheyair series of the
Cuddapah system and of their constituent stages. It is accordingly
advisuble that the following brief description of these rocks should
be studied.

The Papaghnis are the basal series of the Cuddapah system.
The lowest members constitute the Gulcheru stage, which consists
of conglomerates, sandstones and quartzites,

a few intercalated sandy flags and
shales. They rest unconformably upon the Crystallines which form

Papag n se es.

INTRODUCTION. 5

the ancient plain to the west of the Cuddapah basin,! extending
from Guvvalacheruvu (57 J/15; 14° 17’ 30": 78° 45'), which is
some 113 miles 8. by W. of Cuddapah town, to Joharapuram (57
I/1; 15° 49’ : 78° 4'), just east of Kurnool town on the Tungabhadra
river. Further to the south-east of Guvalacheruvu, they are cut
out by faulting and the Nagari quartzites, the basal members of the
Cheyair stage, abut against the Crystallines.

The Vaimpalli slates and limestones rest conformably upon the
Gulcherus. They have great importance economically (in these
rocks and their associated traps occurred every single occurrence
of asbestos and barytes that was examined by the author).? Their
longitudinal extent is more or less that of the Gulcherus; but on
account of their greater thickness, which in places is over 3,000
feet, as compared with 900 feet of the Gulcherus, they crop out over
a very much larger area. Characteristically they consist of shales,
frequently very ferruginous, flaggy, siliceous, dolomitic, magnesian
and normal limestones, and beds of a distinctly arenaccous faeics,
The limestones contain bands of chalcedony which is of vaiivus
colonrs and is present in varying amounts.

Intruded generally into the upper members of the Vaimpallis,
and conforming to a remarkable degree with the strike and dip of
these rocks, are basaltic and doleritic sills. It is at the contacts of
these sills with certain siliceous, magnesian and  dolomitic lime-
stones that veins of asbestos are found.?

The next higher series, the Cheyair, likewise consists of aren-
aceous rocks at its base, the Nagari or Pulivendla quartzites, and a
higher stage of shales with thin limestones

Pullampet slates or Tadpatri shales. King
has adopted the names Nagari and Pullampet for his gencral sub-
divisions of the Cheyairs, preferring them to the names Pulivendla
and Tadpatri ; but the author has not followed him in this procedure
for the following reasons. In the first place, there is still some doubt
as to the cxact age of the Nagari quartzites and their overlying
Pullampet slates,® though King states as a footnote that he thinks

Cheyair scrics.

1The most concise account of the physiography of the Cuddapal, Anantapur and
Kurnoo! districts will be found in W. Kina’s memoir (op. cit., pp. 14-36).

# Barytes does occur in other rocks in the area, but these oceurrences were not visited
by the author. They will be referred to in due course.

3 The asbestos occurrences in the Vaimpalis bave been deseribed in a separate report,
which will be published as Part 2 of this memoir.

4W. King, op. cit., pp. 175-181, 203-212.
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6 COULSON : BARYTES IN THE CEDED DISTRICTS, ETC.

¢ it is almost quite clear that the Poolavaindla quartzites and the Naggerys are tho
same’,

The outcrops with which the present memoir is concerned are the
type areas for the Pulivendla quartzites and the Tadpatri shales.
There thus seems to be little point in using the names Nagari and
Pullampet.

King insists upon an unconformity between the uppermost
Vaimpallis and the basal Cheyairs, ¢.e., the Pulivendla quartzites,
and considers this unconformity to be large in certain parts. He
notes that!

¢ peculiar feature of the superposition of these quartzites upon the subjacent
strata is that, for miles and miles of their outcrop, they are apparently quite con-
formable, when quite suddenly at certain points they are found to be lying on the
acutely bevelled edges of the lower beds and to he full of pebbles and fragments of
these’,

Iowever, conglusive proof will bo given of the crroncous nature of
the latter part of theso views. The beds which King has taken for
Pulivendlay are really Banganapallis, the basal members of the very
much younger Kurnool series. The present author considers that the
unconformity between the DPulivendlas and the Vaimpallis, if it
oxists at all, is so small as to be negligiblo.

Cortain of the conglomerates of the Pulivendlas are very remin-
iscent of the Gulcheru rocks. Characteristically the Pulivendlas
consist of conglomeratos, pobbly beds, grits, quartzites, flags and
sandstones, the pebbles boing derived chiefly {rom the ancient
rooks to the wost which wore the source of the similar pebbles in the
({ulcherus, Like tho Vaimpalll shales and limestones, the Pul-
ivondlug show contust metwmorphic phenomena when they are scen
adjacent {o intrusive sills of basie igneous rocks.

Rocks of the Tadpatri stege overlie the Pulivendlas perfectly
conformubly. 'Thoy consist in general of shales, with thin beds of
siliccous limestones, which are very prono to show structures some-
whab organic in appearance. I'he shales, also, show certain discoidal
nuekings suggestivo of fossil remaing,  Bub neither in these rocks,
nor in other membors of the various series of the Cuddapah system,
nor in the rocks of the Kurnool series, have delinite organie remains
been found.®

LOp. cit., po 160, )
""ho Cuddapahs aro certninly pre-Cambrian (Purann) in age, while the Kurnool
nerion i considerod to be analogous {o rools of the Vindhyan system in Nertheru India.

INTRODUCTION. 7

King notes the presence of intrusive sills of basic igneous rocks
in the Tadpatris and, also, certain chert-like rocks he thought to be
possibly voleanic in origin. This is rather important because if
King’s views be correct, then part at least of the igneous activity
responsible for the presence of the basalts and dolerites must have
occurred in the Tadpatri age. This point has been dealt with later.

The author did not have an opportunity of studying rocks of the
Nallamalai or Kistna series; but in the northern part of his area,
particularly in the Xurnool district, rocks
belonging to all four stages of Kurnool series
crop out over a large area, largely masking the outcrops of the
older Cuddapah rocks. The diamondiferous Banganapalli beds,
forming the basal stage of this series, show certain resemblances to
the other arenaceous facies already mentioned, 7z, the Gulcherus
and the Pulivendlas. Generally, however, the unconformity with
which these Banganapalli beds overlie the rocks beneath them is
sufficiently large to be unmistakeable,

Banganapalli beds.
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CHAPTER II.
BARYTES IN THE CUDDAPAH DISTRICT.

Intreduction.

As long ago as 1910, Shaik Meera Sahib held two prospecting
licenses for Dbarytes in the Cuddapah district.! Mr. A. Ghose and
M. R. Ry. B. Chinnamalla Reddi Guru held
prospecting lcenses for this mineral in 1923 ;2
and in 1929, Mr. T. H. B. Tiffin, of Messs. Tiffin and Co., 4, Church
Lanc, Calcutta, held a prospecting license for barytes.® The
author is indebted to Mr. Tiffin for information concerning the
existence of the greater number of the deposits of barytes in the
Cuddapah district hereinafter described.®# Mr. A. Kiistnappa, of
Cuddapah, also conducted prospecting operations for barytes and
due mention has been made of his activities. Notwithstanding the
above, it must be clearly understood here that wunless otherwise
stated, the descriptive notes given are the results of the author’s
personal visits to the deposits, and he alome is responsible for
their general accuracy.

There is but one published reference to barytes in the
Cuddapah district, that being the brief mention of Dr. Fox’s visit

to the Kottapalle occurrences® in the General

Report of the Director of the Geological Survey
of India for 1930. It is rather amazing that King, Foote and
Oldham should have failed to note the occurrence of barytes because
certain veins are several feet in thickness and must have formed
rather conspicuous outerops when first brought to the attention of
the present-day prospectors.

Toluks  in  which Barytes occurs in the following taluks of the
barytes occurs, Cuddapah district 6;—

A. Cuddapah taluk.

Previous prospectors.

T Ree. Geol. Sury, Ind., XLI, p. 200, (1912).

2 Op. cil.,, LVI, p. 169, (1926).

3 0p. cif., LXI1I, p. 347, (1930).

4 Mr. Tiflin has carried out extensive prospecting for barytes not only in the Cuddapah
district but also in the Kurnool district. He has now confined his activities to the Cudda-
pah district.

5 Rec. Geol, Surv. Ind., LXV, p. 34, (1932).

6 See Plate 3.

(8)
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B. Kamalapuram taluk.
C. Pulivendla taluk.
D. Razampeta taluk.
Among the deposits of barytes in the Cuddapsh district is prohably
the largest occurrence in Madras, if not in India (No. 14,
p. 19). Al the deposits, however, suffer the
Railway —and road disadvantage of Deing at a  considerable
communications, ° e
distance from railway stations, and from the
lack of first-class roads connecting them with the stations and over
which modern conveyances can be used uninterruptedly, They
arc served by the railway stations of Cuddapah and Muddanuru at
miles 162 and 196 from Madras on the broad-gauge line from Madras
to Bombay. However, provided adequate assistance to its develop-
ment is given by the local authorities. the future of the barytes
industry in this district is on a safe foundation. Messrs. Tiflin and
Co. are to be congratulated on their action in establishing a grinding
plant for barytes at Cuddapah station and deserve every encourage-
ment. It is, indeed, unfortunate that the culverts in the roads
connecting the chief deposits of this enterprising company with
Cuddapah station are in such a deplorable condition that instead of
using heavy motor transport, recourse has had once nore to be made
to primitive bullock carts. These carry a maximum load of about
half a ton as compared with the several tons of a motor lorry.

A.—Cuddapah Taluk.

Deposits of barytes in the Cuddapah taluk of the Cuddapah
distriet may be grouped in three areas or zones :—

1. Mittamidapalle (57 J/11; 14° 25 307 78° J{4).

9. Chimalapenta (57 J/11; 14° 26" : 78° 35" 307),

3. Uppalapalle (57 J/11; 14° 26": 78° 31" 307).
All of them lic on sheet 57 J/11 and none of them las been tested
thoroughly,

L. Mittamidapalle (57 11 ; 1L 25" 30" : 78° 4L').

Mittamidapalle itsell lies some seven miles south-west of Cud-
dapah town, the nearest railway station, with which it is connected
by a third-class roard; it is near the castern cdge of one-inel sheet
57 J/11.
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10 COULSON : BARYTES IN THE CEDED DISTRICTS, ETC.

King’s field maps show the country to the south and south-west
of Mittamidapalle as being composed of Vaimpalli shales and lime-
stones, overlain by Pulivendla quartzites; but in his memoir, he
states that! :—

¢ the oddly picturesque masses of quarizite strata capping the plateau hills beyond
(south of) Cummawarpully (=Kammavaripalle, a quarter of a mile north of Mitta-
midapalle) are, I think, of the newer Karnuls’.

It is also the author’s opinion that the quartzites and sandstones
(which in places ave very ferruginous), capping unconformably the
Vaimpalli shales and limestones, are the Banganapalli beds of the
Kurnool series.

All the occurrcnces of barytes in this Mittamidapalle area are
in the Ganganapalle extension rescrved forest. No basaltic igneous
rocks were noted in their immediate neighbourhood, though such
might casily escape observation by being intruded into Vaimpallis
hidden under a covering of Banganapallis.

No. I.—Barytes occurs two miles S. 40° W. of Mittamidapalle as a
vein, 2! feet thick, in Vaimpalli shales and limestones (N 501, 21,749 ; N 502),*
which dip N. 65° E. at 20°-30°. The vein is exposed in a pit dug by Mr. Tiffin
to the north of the third-class cart road leading to Polatala rest house, near the
5 miles 6 furlongs post on the western side of a small nela. It cuts across the bedd-
ing of the shales and limestones, striking N. 15° 1. It is impossible to give the
dip of the vein,  Judging by the numerous included fragments of country rock,
it is possible that it has been deposited in a line of crushing.

It is not thought that the available quantity of barytes is great, though what
is present is of good quality.

No. 2.—A number of pits have been dug by Mr. Tiffin in the side of a
hill, 1} miles 8. 70° I of Pandula Bodu Hill, 1,274 fect. The barytes occurs in
Vaimpalli shales, hat the pits are not sufliciently wide or deep to cnable one to obtain
a reliable idewn of the quantity of mineral present.  The amount of surface debris
is large, but there is little doubt that the barytes occurs as a vein, and not as nodules
in surface clay. Crystals of Larytes (N 504) were chipped off from erystals of quariz
IN 508) associated with them. Such association is uncommon.
formed quartz cry=tals indicate the presence of vugs.

No. 3—Other pits have been dug by Mr., Tiflin a short distance to the
south-cast of the last occurrence, 1.e., a quarter of a mile N. 38° E, of hill station,
1,348 feet.  As in the previous case, the barytes is of fairly good quality and a
certain amount of it has been carted to the village of Kammavaripalle, and from
thenee to Cuddapah.  But as the pits ave mere scratchings, it is impossible to form
uny idea of the quantitics available.

The perfectly

10p. cil., p. 175 (parenthesis by tho anthor),

2 Nuwbers such as N 501 refer to the registered number of the specimen in the
mincral collections of the Geological Survey of Tndia,  Numbers such as 21749 refer to
the registered number of the thin seetion in the colleetions of the same department.
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Now. 2 and 3 lie approximately 3} miles 8. 8. W. of Mittamidapalle.

No. 2—About scven furlongs ecast of the last occurrence, harytes (N
507) occurs with quartz in an ochreous and calcareous material,  This occurrence
is one mile W. S. W. of Gangu Bhavi! and 3} miles S. by W. of Mittamidapalle,
the nearest village. Several pits have been dug by Mr. Tiffin, but the largest of
these alone shows the true nature of the deposit. 1t occurs in Vaimpalli lime-
stones and shales, not far from the Banaganpalli sandstones which cap the hills
to the north. The vein is at least two to threc feet wide ; its dip is uncertain.
The strike docs not differ largely from the E.~WW. strike of the Vaimpallis in this
area.

It scems probable that the occurrence is  conmected in origin  with
Nos. 2 and 3. There are, however, no outcrops of barytes between Nos. 3 and 4,
though such may have been missed on account of the high grass present at the
time of the author's inspection.

2. Chimalapenta (57 J[11 ; 14° 26" : 78° 85" 30").

The several occurrences of barytes that have been classed in the
Chimalapenta area are fairly widely scparated, and there is no
evidence to show that they are interrclated. Moreover, one occur-
rence (No. 6) is in Dasalt, whilst the others are in Vaimpalli shales
and limestones. All the deposits lie within the Tummalwru and
extensions reserved forest. Thelr nearest railway station is Kama-
lapuram (57 J/10; 14° 36’ : 78° 40'), which is at the confluence
of the Penner and Papaghni rivers. The roads to this station,
however, are not good, being merely bullock-cart tracks. Such
barytes as would be marketed from this area would naturally be
taken along the second-class Pulivendla-Cuddapah road, Chimala-
penta being some 16} miles from Cuddapah, which would be the
railway station employed. None of the deposits in the Chimala-
penta arca has Dbeen extensively tested. The geology of the area
is somewhat akin to that of the Mittamidupalle
area, but in the former there are several trap
sills intruded between the Vaimpalli shales and limestones. King’s
field maps and the sections in his memoir show Pulivendla quartzites
capping Vaimpallis unconformably. Me states that—

Geolugy of the area.

¢ the unconformity of the (Pulivendla) quartzites on the series of limestones beneath
them is perhaps most clearly shown in the sharp twist around from {he long north-
east scarp on the left bank of the Paupugnee (Papaghni), across the rivec southwards
into the country of the right bank. "The dip of both series of rocks, for instance,
in the low hills south of Boodyapully (now called Chabali; 57 J/11; 14° 307 :

1 Bhavi==well.
20p. cit., p. 172,

c
Lo
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78° 36’), is so low and varies so little that the unconformity is not seen except in
long sections, as for instunce along the southern face of the east and west spur of
hills between Pugdallpully (Pagadalapalle) and Chinunulpenta (Chimalapenta).
This low range is capped by bre-cias and pebble heds of quartzites, which are on the
uorth side overlying heds of the limestone series different from those which they
overlie on the south side of the ridge. Hero the bottom breccia beds are very
ferruginous and full of fragments of oolitoid chert. At the Paupugnee side of the
hills the limestone outcrops are covered by grey brownish and reddish grits in
thick beds, which strike into the river and appear on the other side as the beds
which ceventually turn round and form the scarped Annamall (Animala ; 57 J/11;
14° 287; 78° 30" 30”) ridge.

The author does not agree with King’s views. The Pulivenda
quartzites overlic the Vaimpallis perfectly conformably on the
western side of the DPapaghni river. Tt scems very improbable
that within the space of a mile or two, these same Pulivendla quartz-
ites  will Tie unconformably on the croded Vaimpallis. It is far
more reasonzble to consider that these quartzites and sandstones
in the Tummalaru reserved forest are basal members of the Kurnool
series, 4.e., Banganapalli heds. The author did not have an oppor-
tunity of studying the relationships of these beds with the Narji
Jimestones of the Kurnool series (Jammalamadugu stage), under
which they dip; but the conditions resemble those in the Xurnool
distriot so strongly that the author has little hesitation in affirming
that these beds should be c¢lassed as Banganapallis.

There seews to be little doubt that barytes veins occur in the
Vaimpallis hidden by the Banganapallis, because such deposits
as were examined lie near the Banganapallis and must have been
covered  previously by them  unconformably.

No. 5. Barytes (N 509) was noled in a few shallow pits dug by Mr.
Tiflin two miles north-cast of Chimalapenta.  The pits lie within the Tummaluru
and i tensions veserved forest, but the eastern boundary of that forest is not as
plotted on the Intest one-inel sheot (season 1922-23). The rocks in which the
parytes oceura are very cherty Vaimpalli limestones (43013, 21251).1 1t is not
thought that tho quantity of harytes mvailable is largo,

No, 6. One ol the most interesting  occurrences of bavytes examined
wan Chat just under LU miten north of Chimalapenta. A very good seetion s
eyposed in the gtream counne of the smaldl southerly-flowing tributary of the stream
which flows westwardi to Noanyapallo and thenee N N. E. to join the Papaghni
viver, 'The steeam is, of conrse, dry except during the monsoon, when a small
walerlall oceurs over the epidiorite sill in which the barytes occurs.  The hillside
forma a dip senrp, Bangnnapalli sandstones capping the hill to the north.  These

INwmbers puel s 43018 vofor (o registered apeeimens in the roek colleetions of the
Conlopieal Burvay of Tudia,
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rest unconformably upon Vaimpalli shales and limestones into which is intruded
an epidiorite sill (21752 ; 43'866, 21753), which dips northwards into the hillside.?
Tho sill is about 25 feet thick at the watcrfall.

The barytes occurs as a vein in the epidiorite, gencrally about ten feet from
its upper surface ; but it does not always keep to the same horizon in the trap.
Thus on the castern side of the waterfall, the vein bifurcates, and then joins up
again. Pits dug by Mr. Tiflin would appcar to indicate that the vein does not
continue for any great distance on the castern side of the waterfall, but that barytes
occurs for at least 200 yards on its western side. The author considers, however,
that possibly other thin veins come in on this western side. The general thicks
ness of the main vein is less than one foot, but some pits indicate a slightly larger
thickness than this.

There is nothing to indicate that the vein follows a fault. The evidenee,
on the contrary, is in favour of the ore Leing deposited along joint planes which
were probably devcloped at the time of cooling of the magmatic material forming
the sill.

The barytes (N 510) varies in colour and (uality ; some specinens show a
definitely greenish tint. Further trial pits would have to be dug to test the possi-
bilities of the occurrence, but the author does not think that suflicient thickness
will be found to warrant the deposit becoming important economically.

No. 7.—A few shallow pits have been dug by persons unhnown to the author
in Vaimpalli shales and limestones in the valley, just below the Banganapalli
sandstones forming hill station 964 feet, one mile west of Chimalapenta.  The
Vaimpallis dip north into the hill at a very shallow angle, slightly more, however,
than the dip of the Banganapallis, which is in the same direction.  Barytes (N 518}
occurs in a vein of indelfinite thickness, which strikes down the hill at right angles
to the strike of the limestones. The occurrence docs not lovk promising.

No. 8—There are several veins of barytes in the Vaimpalli shales and
limestones in the western part of the Tummaluru and extensions reserved
forest, east of Tummaluru village. A vein of fair size (N 512) oceurs one mile
E. 8. E. of the village, running more or less E.-W. near the top of the valley
running in the same direction. Apparently a prospeeting license has been taken
out for this vein, but the few shallow pits dug can give but small indication of the
possibilities of the deposit. Another, but smaller, oceurrence of barytes is on the
path from the village to the last deposit, being aboul three-quarters of o mile K
by S. of Tummaluru.

Impure barytes, associated with a cherty rock, orivinally a limestone (N 513
XN 514, 21754) occurs just over & mile E. by N. of the viflage,  This barytes appears
to be along a line of bre ciation striking W. N, W.-1, & . for about half a wmile,
and is probably related to another occurrence of this mineral (N 515), associated
with abundant ferruginous material, three-yuarters of a mile E. N, T, of Tumwa-
Turu.  The shallow pits dug in both cases are not very informative, but it is thought
that the cconomic passibilitics of these occurrences are not large. A small hasie
sill is intruded into the Vaimpullis Letween the two occurrences.

1 Reference has been made to this sillin the anthor's ashestos toport,
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3. Uppalapalle (57 J|11 ; 14° 26" : 78° 31' 30").

The barytes occurrences grouped in the Uppalapalle area lic
in the hills north-east of the large village of Nandimandalam, which
is just over 21 miles from Cuddapah along the road to Pulivendla.
Any harytes exported would have to be carted along bullock-cart
tracks to this second-class road and thence to Cuddapah railway
station.

The Vaimpalli limestones in this region have rolling dips, generally
of small magnitude, to the north. They were probably previously
covered by Banganapalli beds, most of which
have since been eroded away. There are no
intrusive traps in the immediate neighbourhood of the Uppalapalle
occurrences.

Geology of the arca.

No. 9.—Small veins of impure barytes (N 528, 21,767) crop out on the cart
10ad from Uppalapalle to Nandimandalam, seven furlongs south of the former
village. They oceur in crushed Vaimpalli limestones, which locally are very
brecciated. A few hundred yards E. S. E. of this locality, .e., about onc mile
S. S. E. of Uppalapalle, another unproved occurrence of barytes was scen.
Neither of these deposits has economic possibilities.

No. 10.—A more important vein of barytes (N 529) occurs 1 miles E. by
N. of Uppalapalle, on the saddle between hill station 1,152 feet and the hill
toits 8. S. I The vein, which in places is two feet wide, but which contains many
included fragments of cherty rock, runs at a slight angle with the strike of the
Vaimpalli limestones, which here dip north under Banganapalli quartzites capping
the hill station referred to.  The vein is discontinuous on the surface, but can be
traced at intervals for some 30 to 40 yards. It has slight cconomic possibilities,
but the amount of included chalcedonised wall-rock would detract considerably
from its value. Some prospector has collected specimens from the vein.

Another small occurrence of barybes was noted a quarter of a mile S. S, .
of Lill station 1,152 feet, i.e., 1} miles east of Uppalapalle. TPossibly both occurr-
ences are connected with the samo fault.

Thoe author was informed of the vecurrence of baryles near Kotturu (37 J/7 ;
142 247 ¢ 78° 307), but he was unablo Lo trace any deposit in the neighbourhood of
this village.

B.—Kamalapuram Taluk.

There is hut one deposit of barytes known to, and visited by,
the author in the Kamalapuram taluk of the Cuddapah district
during the course of his investigations :—

BARYTES IN THE CUDDAPAH DISTRICT. 15

4. Rajupalem (57 J[11 ; 14 26’ : 78> 3I').

The ocourrence is near the western margin of one-inch sheet
57 J/I1. Such barytes as would be marketed from Rajupalem
would probably be carted two or threc iiles along Dbullock-cart
tracks to the sccond-class road from Pulivendla to Cuddapal,
joining that road near mile 23 from Cuddapah, by the village of
Kotturu (57 J/7).

No. 11.—The barytes (N 521,21763 ; N 522) is mostly of the granular type
as distinct from the crystalline (ordinary) barytes noted in all the previously
deseribed ocewrrences. It occurs associated with calcite in Vaimpalli limestones
half a mile W. N. . of the village of Rajupalem which lies in the south-castein
corner of the Kamalapuram taluk on the left bank of the Papaghni river, which
separates the Cuddapah and Kamalapuram taluks. The vein has been traced
for about 100 yards by pits dug by Sheikh Suleimann Sett, whe, it is understood
holds a prospecting licence for the plot (survey No. 501 of Rajupalem) in which it
ocewrs.  Its width might be anything up to three feet in places, but the number
of included fragments of country rock is such that its value is considerably de-
preciated. It is thought, also, that the barytes contains a considerable percentage
of lime.

The fact that the vein strikes 8. 65° W, towards the valley between hill stations
1,711 and 964 feet, together with the abundant presence of fragments of wall-rock,
suggests that it lies along a fault line.

There are numerous basie sills in the near neighbourheod, at the contact of
which and the Vaimpalli limestones, ashestos Tas been formed (sce the author s
asbestos report).

C—Pulivendla Taluk,

The most important deposits of barytes in the Cuddapah district,
if wot in the Madras Presidency, oceur in the Pulivendla taluk.
They lic on oue-inch map sheets 57 Jj2, 57
icnlion.s of - comius J/3 and 57 J/T. They have the disadvantage
of occwring fav removed from the xailway
line ; their casiest method of tapping this line is by means of Muddan-
uru and Cuddapah stations. Pulivendla is joired o Cuddapeh
by u sccond-class road, some 45 miles in length, and to Muddanuru
by a similar road, 23 miles long. A third-class road which runs for
some 20 miles from Pulivendla, by wav of Velidandla (57 J/2; 14
3475 T8° 3) to Pamapalle (57 Frax; 1487 3470 77 58, is really
the continuation of the Cuddapal-Puliverdle road.  Any l.);lr_\'('cs
exporbed from the taluk would natwally wse one or other of these
roads.
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16 COUTSON: BARYTES 1N Tuw (EDED DISTRICTS, BTC.

Oceurrences  of harytes in the Pulivendla taluk of the Cud-

Classification of dapuh district may conveni?utly be subdivid.ed
barytes deposits, for deseriptive purposes  into the following

areas 1.
b, Nandipalle (57 Jf7- 14° 99' 307 : 78° 24’ 30).
G. Koltapalle (57 J/7; 14° 997 : 780 21' 30”).
7. Bakkannagaripallo (57 IT ;140 207 78° 220).
8. Midipenta (57 J/7; 14° 207 ; 78° 19°).
0. Rachegaripalle (67 37, 140 917 : 78° 19').
10, Elonvaripalle (57 JI3 10 23t 307 18° 1),
FL dpputla (57 J 85 140 ap' 307 78° 11),
12, Karnupapuyapalle (57 0725 14° 327 : 78° 4 30").
In practically all the above avens, the barytes is  intimately
connected  with  Taults, and there is also an
ticolugy of the aren,  pparent relationship  between it and  basie
1pneous rockas,

The strike of the roeks of (he Papaehni and Cheyairv series of the
Cuddapath mystent bends vound in the Torne of w bow s i6 s traced
fronn Vempalle villige 1o Palivendin (BT J[35 142 2 $07 0 T8 1Y),
Deing diesl Mo WO NC R e 14, W., aned dinally No WS I

Feam the base of the Cadidapaly ayalent, in aseemling order,
one meels il the Gulehevn quartziten, which Torm the Palakondn
hills  connbituting the Gorivibinama reeorved  Torest hotweon  the
Pulivendbe talub ol the Caddupaly distreich and the Kadiei talule of
Anantapur dhtewet aond the Ruyaeholi (aluh o the Cuddupaly dis-
friek. Then Tollow e Vawpdli shales wwd limestones, indo (e
apper iemhees o wlieh e infeoded e willi of busie igneous
pocha which doom wbvibing vidoes, Polivendla gt ites conform-
ably overtio the Vaongallis and aee. i toen, overfin contornably
||_\ thae |:ll||h|ll| phde, e il |m\n lll(‘lillllﬂl‘p'l\"““l the PPuli
vindls and lve Jwene wbonded nfo (he Tadpal e,

Phe aveonmpuiiy ey sholeh g L1t D) shons the geolosy
it viematy ol tha yllase !\“HNIHI“\M The shewc buee of the
ety B et oiealy e bond 1y fraome e suterop ol the Pult

verndbe quant e whele e an wealy gepoene able datum, o

ey v s bowever che stiteropr o e paeka aid of fe ) aim

Iu“i; aal then o weiated b Al ey wedond |.‘\ vialtny afon

\ -
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Also there has been faulting on a very large scale. The evidence
regarding the age of this faulting is not conclusive, but it suggests
that it was more or less contemporaneous with the cooling period,
if not at the actual time of intrusion of the traps. This would place
it late or post-Cheyair, but the point will be elaborated later
(see pp. 106-108).

There is an important fault, the Vempalle fault, recognized
by King and indicated by him on his field maps, striking N. W.-S8. E.
to the west of Vempalle. This is probably connected with the
Ii.-W. fault running from north of Idupulapaya (57 J/7; 14° 20" 30"
78° 30) along the Kondaraju cunka (57 J/11). The author knows
of no barytes associated with this Vempalle fault though the possible
occurrences of barytes near Vempalle, rveferred to in the footnote
on page [6, may be related to it.

A sccond important fault, termed the Rachegaripalle fault (sce
p. 19), can easily be recognized in the neighbourhood of that village,
where it has displaced the Pulivendla quartzites. There seems
hut little doubt that the main deposit of barytes in the hills south of
Kottapalle lies along a fault, which is intimately connected with
this Rachegaripalle fault, being very nearly along its eastward
continuation,

It is necessary to postulate the existence of a third important
fault, the Pulivendla fault, which commences from about miles
W. 8. W. of Peddakudala (57 J/3; 14° 26’ : 78° 10’), and runs
K. 8 K. for some 13 miles to Rachegaripalle. This fault is of small
and varying magnitude, but generally the throw is sufliciently large
to cub out the Pulivendla quartzites, the uppermost basic sill in the
Vaimpallis abutting against the Tadpatri shales.

The Pulivendla quartzites crop out in force in the hills near
Lingala (37 J/3; L° 307 : 78° T') and again near Rachegaripalle
(57 4.7). Blocks of the Pulivendla quartzites which have been
emploved as fences at Bralmanapalle (57 J,3; 147 2571 78° 12),
midway  between  Lingala and  Rachegaripalle, have undoubtedly
been dug from the fields near Brakmanapalle ; pebbles from the
Pulivendla conglomerates may be scen near Ippatla, W. No W, of
Selunanapalle,  Bui in no other places along the line of the supposed
Pulivendla fault could indications of the Pulivendla quartzites be
Seetl.

A fourth important fault, the Lingala fault, occurs practically
at the junction of one-inch sheets 37 4 3 and J,2, striking W. N, W.-
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16 COULSON ! BARYTES IN THE CEDED DISTRICTS, ETC.

QOccurrences of harytes in the Pulivendla taluk of the Cud-

. . dapah district may conveniently be subdivided
barytes deposits. for desemptive purposes mto the following
areas I,—

5. Nandipalle (57 J/7; 14° 22’ 30”: 78° 24’ 30°).

6. Kottapalle (57 J/7; 14° 22':78° 21" 30).

7. Bakkannagaripalle (57 J/7; 14° 20': 78° 22').

8. Midipenta (57 J/7; 14° 20":78° 19').

9. Rachegaripalle (57 J/7; 14° 21': 78 19).

10. Elamvaripalle (57 Jj3; 14° 23" 30": 78° 14).

11. Ippatla (57 J/3-14° 25" 30”7 78° 11').

12. Karnapapayapalle (57 Jj2; 14° 32': 78° 4' 30").

In practically all the above areas, the barytes is intimately

comnected with faults, and there is also an
Geology of the area.  apparent relationship between it and hasie
igneous rocks.

The strike of the rocks of the Papaghni and Cheyair series of the
Cuddapall system bends round in the form of a bow as it is traced
from Vempalle village to Pulivendla (57 J/3; 14° 25" 30" : 78° 14'),
being first §. W-N. B, then E-W, and finally N. W-S. E.

Trom the base of the Cuddapah system, in ascending order,
one meets first the Gulcheru quartzites, which form the Palakonda
hills constituting the (orivikinama reserved forest between the
Pulivendla taluk of the Cuddapah district and the Kadiri taluk of
Anuntapur district and the Rayachoti taluk of the Cuddapah dis-
trict. Then follow the Vaimpalli shales and limestones, into the
upper members of which ave intruded large sills of Dbasic igneous
rocks which form striking ridges. Pulivendla quartzites conform-
ably overlie the Vaimpallis and are, in turn, overlain conformably
by the Tadpatri shales. DBasic sills have metamorphosed the Puli-

vendlas and have heen intruded into the Tadpatris.

The accompanying sketeh map (PL 4, fig. 1) shows the geology
in the vicinity of the village of Kottapalle, The structure of the
country is most easily understood by tracing the outcrop of the Puli-
vendla quartzites, which form an easily recognizable datum, In
many cuses, however, the outcrops of these rocks and of the Vaim-
pallis and their associated basic sills arc masked by cultivation

! Mr. T, M. B. Tiftin informed the author that barytes occurred in the cultivated
lands west (2 south) of the main road from Vempalle (57 J/7 5 14° 227 : 78° 27° 307) to

Pulivendly, near Vempallo village ; but the author was unsuccessful in finding barytes
in this neighbourhood, though pussibly it occurs.
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Also there has been faulting on a very large scale. The evidence
regarding the age of this faulting is not conclusive, but it suggests
that it was more or less contemporaneous with the cooling period,
if not at the actual time of intrusion of the traps. This would place
it late or post-Cheyair, but the point will be eclaborated later
(see pp. 106-108).

There is an important fault, the Vempalle fault, recognized
by King and indicated by him on his field maps, striking N. W.-S. E.
to the west of Vempalle. This is probably connected with the
Ii.-W. fault running from north of Idupulapaya (57 J/7; 14° 20" 30"
78° 30) along the Kondaraju venke (57 J/11). The author knows
of no barytes associated with this Vempalle fault though the possible
occurrences of barytes near Vempalle, referred to in the footnote
on page 16, may be related to it.

A second important fault, termed the Rachegaripalle fault (sce
p- 19), can easily be recognized in the neighbourhood of that village,
where it has displaced the Pulivendla quartzites. There seems
but little doubt that the main deposit of barytes in the hills south of
Kottapalle lies along a fault, which is intimately connected with
this Rachegaripalle fault, being very nearly along its eastward
continuation.

It is mnecessary to postulate the existence of a third important
fault, the Pulivendla fault, which commences from about 1} miles
W. S. W. of Peddakudala (57 J/3; 14° 26’ : 78° 10'), and runs
K. S. E. for some 13 miles to Rachegaripalle. This fault is of small
and varying magnitude, but generally the throw it sufliciently large
to cut out the Pulivendla quartzites, the uppermost basic sill in the
Vaimpallis abutting against the Tadpatri shales.

The Pulivendla quartzites crop out in force in the hills near
Lingala (57 J/3; 14° 30" : 78° T’) and again near Rachegaripalle
(57 J/7). Blocks of the Pulivendla quartzites which have been
emploved as fences at Brahmanapalle (57 J/3; 14° 25": 78° 12'),
midway between Lingala and Rachegaripalle, have undoubtedly
been dug from the fields near Brahmanapalle; pebbles from the
Pulivendla conglomerates may be seen near Ippatla, W. N. W. of
Brahmanapalle. But in no other places along the line of the supposed
Pulivendla fault could indications of the Pulivendla quartzites be
seen.

A fourth important fault, the Lingala fault, oceurs practically
at the junction of one-inch sheets 57 J/3 and J/2, striking W. N. W.-
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E. 8. B. between the villages of Lingala and Lopatanutula (57 J/3 ;
14° 30" : 78° 6'). This Lingala fault and two others, less important,
the Ippatla and Ramanutiapalle faults, have been discussed in the
author’s asbestos report, where full details will also be found con-
cerning the contact between the igneous rocks and the Vaimpalli
limestones, and the asbestos mined from this locality.

5. Nandipalle (57 J[7 ; 14° 22" 30" : 78° 24' 30").
Nandipalle village is just over 30 miles from Cuddapah station
along the Pulivendla road. There is but one deposit of barytes
classed under the Nandipalle area.

No. 12.—About a quarter of a mile south-west of Nandipalle,® a large
deposit of barytes has been proved for over 200 yards by a series of pits dug, it
is understood, by Mr. A. Kristnappa of Cuddapah. The barytes (N 531), which
is of good quality, occurs in trap with quartz in a series of veins which join and
separate. The largest vein is generally about two feet thick, but varies greatly.
The thicknesses of the others are matters of inches. The whole occur in a total
width of some six to eight feet. They strike E.~W., more or lIess parallel to the
strike of the Pulivendla quartzites that cap the little hill to the north. The main
vein becomes thicker as it is followed towards the west. In a pit near the cultivated
field which has precluded the proving of the vein further west, it is at least five to
six feet thick, with not very much quarlz associated with the barytes, It can be
scen in the next field but one to the west, and though so far untested, the amount
of surface debris would appear to indicate a fair width.

It is possible that this Nandipalle barytes occurs along a fault line in trap.
There is undoubtedly a fault between the Pulivendla quartzites east of Tatimakula-
palle and the similar rocks north of Tallapalle, which villages lie one on either side
of the 32 milestono on the Cuddapah-Pulivendla road ; but this Tatimakulapalle
fault appears to strike N. N. W.-S. 8. E., as distinct from the I.-W. strike of
the barytes veins.

The cconomic possibilities of the occurrence appear to be good.

6. Kotlapalle (57 J|7 ; 14° 22" : 78° 21' 30").

Kottapalle village is 34 miles from Cuddapal and 11 miles
Irom Pulivendla, the village being built on Tadpatri shales just to
the north of the northerly dipping Pulivendla quartzites and conglom-
crates.

The old fiell maps of the Kottapalle area are not accurate
inasmuch as they give the downward succession of Pulivendla
quarlzites, Vaimpallis, trap, more Vaimpallis,

(icology of (he area. . .
eolosy more trap, and finally a big spread of Vaim-

1 Jee Plato 4, fig. 1,
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pallis resting upon Gulcherus. Actually, as was also noled Dy
Dr. Fox, who paid a visit to the two chicf deposits of barytes in this
area, the Pulivendlas are underlain by, and metamorphosed by,
a very large sill of trap below which, on the Midipenta side of the
ridge, there is only the big spread of Vaimpallis overlying the Gul-
cherus. The whole sequence has a general northerly dip, varying
largely, but very rarely greater than 20°-30°.

The deposits classified under the Kottapalle arca® include those
upon which Messrs. Tiffin and Co. are concentrating their cnergics,
and, also, some for which Mr. A. Kristnappa of Cuddapah held a
prospecting license at the time ot the author’s visit.

No. 13. ~It is convenient to describe first the deposit of barytes occurring
two miles one furlong S. by W. of Gondipalle (57 .J/7 ; 14° 22" 307 : 78° 20" 307),
in the lands of which village it lies, and two miles south-west of Kottapalle. This
large deposit crops out in the low ground (sce PL 1) 600 yards south of hill
station 914 feet. It has been tested by Mr. A Kristnappa of Cuddapali, who has
removed, apparently, a large amount of barytes.  In places, the main vein is more
than 15 fect thick at the surface ; its usual thickness is at least 10 feet.  The vein
dips south at ahout 60° and strikes very nearly B-W. (really 03°-275)
towards the saddle in the hills to the east wherein is found the first trace of the
deposit described immediately hereafter (No. 1),

Dr. Fox concluded that ¢ the vein appears to be along a fault in the trappean
rocks which are themselves intrusive in the Vaimpalli stage strata’. e noted the
presence of slickensided surfaces on the hanging wall of the vein, but these were
not visible at the time of the author's visit. There scems to be little doubt, how-
ever, that the deposit lics along a fault, which appears to strike to the south of the
faulted Pulivendlas, £, 8. 1. of Rachegavipalle. It is quite possible that the faulé
curves more northward and runs into the Rachegaripalle fault mentioned pre-
viously (p. 17).

Some silica was noted in the mincralised zone of the trap, which is a few fret
in thickness. The barytes (N 540) is generally of good colour ; some flakes of
chalcopyrite were agsociated with it.

No. I4—The most important vein of the Kottapalle arca is that, the
central part of which is about 1% miles south of the village, 'The first trace of
it is seen on the westeru side of the saddle in the hills, half a mile cast of the last-
deseribed deposit, and from here it con be fraced in a general casterly direetion
for over 11 miles. Plate 2 shows a photograph taken by Dr. Fox from the {op of
the saddle, and looking westward toward No. 13, which may be distinguished in the
low ground in the photograph.

The extreme western part of this deposit, .e., that part of it vceurring on the
western side of the saddle, one mile five furlonzs S, 8. W. of Kottapalle, bas been
tested by Mr, A. Kristnappa, who held o prospecting license for this area. The
remainder, stretching over 14 miles, is now held, it is understood, on a mining lease

182 Plato 4, fig. 1,
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to the north of, though roughly parallel with, the main vein of barytes. The
basalts have a general shallow dip of about 15°-20° to the north. The vein itself
generally has a dip of some 70°-80° to the south (hade of 10°-20° to the south) or
S. 8. W. The general question of the origin of the barytes and of the pegmatite
will be discussed later (see Chapter V1),
This deposit will no doubt form the chief source of barytes for Messrs. Tiftin
Mr. Kristnappa has dug a series of pits in the top of the valley on the western and Co.’s crushing plant at Cuddapah. It is unfortunate that its position entails
side of the saddle referred to previously, and has exposed scveral anastomosing the carting of the barytes for some 35 miles to that town. However, the avail-
veins, enclosing masses of trap, the general strike of the veins being 100°-280°, able quantity of barytes is large. Thus assuming an average thickness of only
The author considers that they are related to the large vein in deposit No. 13 in 11 feet, a length of deposit of 1} miles and a total depth of only 20 feet, then on the
the low ground, to the west, towards which they strike. They gencrally have a basis of a specific gravity of 4-3, there are almost 30,000 tons of barytes. The
high dip to the south and they vary in thickness from two to six feet. Thereis a average thickness will probably be much larger than this and it is thought that the
large quantity of barytes present in this part of the valley, but it is exceedingly barytes will persist in depth to a considerably greater distance than 20 feet. Thus
irregular in distribution. A bullock-cart track has heen made a considerable the available quantity will probably be many times this figure of 30,000 tons.
distance up the valley towards the saddle, and a considerable amount of barytes These figures may be compared with the consumption figures given on pages 134

granted to Messrs. Tiflin and Co., who have prospected it thuroughly oxcept as
regards depth. Here, as in all other deposits visited, there appears to have been
no attempt to prove the depth to which the deposit extends, it apparently being
taken for granted that it has unlimited depth.

removed. It is, however, generally not of quite as good quality (N 538) as that in to 136 and pago 141,

the eastern continuation of the deposit. No. /5.—Two small deposits of barytes occur between the large deposit just
As one descends the eastern side of the saddle, in Messys. Tiffin and Co.’s prop- described and the occurrences grouped under the Bakkannagaripalle area to the

erty, the veins appear to coalesce to one main vein and the strike changes to 102° south. The first, oceurring in trap five furlongs W. N. W. of hill station 1,617

feet, has been tested by a few shallow pits dug by Mr. A. Kristnappa. It is south-
west of the saddle separating his part of deposit No. 14 from that belonging to
Messts. Tiffin and Co. There is, apparently, no large quantity of barytes present,

The second deposit is a small vein with no economic prospeets, so far untested
by any prospector, half a mile W. N. W. of hill station 1,617 fect.

No. 16.—Mr. Krishnappa has dug shallow pits exposing for about 30 yards o
vein of barytes more than six feet wide, occurring in trap less than 1} miles south-
west of Kottapalle, ¢.c., to the south-west of deposit No. 13, The vein strikes
at 115° and dips 8. 8. W, at a high angle. The pits do not enable one to judge of
the possibilities of the depuosit.

No. I7.—An important deposit, held under cither a prospecting license
or a mining lease by Messrs. Tiflin and Co., occurs to the north of the castern
end of the large deposit No. 14, 1t is approximately 1, miles 8. 8. I3, of Kottapalle
and can be traced striking at 73° through a very coarse-grained dolerite (43871,
21771) for about a quarter of a mile, The deposit is extremely vatiable in theikness
(two to ten feet) and in the number of veins of which it is composed, as is well shown
in the more castern of the two trenches dug by Mr. Tiflin.  The veins all have a
detinite dip of about 70°-80° to the 8, &, T, and they inerease and diminizh in size
in a remarkable manner, at times coaleseing to form quite a considerable thickness,
In between the veins are masses of trap.  There is no sign of brecciation in the
veins themselves.

The barytes (N 534) is generally of good quality, but though usually white,
it varies in colour to grey, greenish and, very rarely, faintly pink.

then gradually to 85°. Three furlongs north-west of lull station 1,617 feet, the
vein is three feet wide and dips S. 25° W. at 80°, having a mincralised margin (N
532, 217G9) some nine inches wide on either side. The trap itself here is a fine-
grained basalt (21770), which weathers easily. The thickness of the vein is far
from constant. Thus a little further, east on the same hill shoulder, a pit dug by
Mr. Tiffin shows a thickness of only one foot to onc and a half fect, near the surface ;
but 16 feet lower down the same pit, the thickness has increased to more than six
feot. The mineralised margin here is larger and there appear to be several smaller
veins of barytes, a fow inches in thickness.

The same variation in thickness was noted on a spur a quarter of a mile north
of hill station 1,617 feet, where more pits have been dug under the supervision
of Mr. Tiftin. The thickness varies from two to six feet, according to the depth.
The dip, also, is not constant, though generally it is to the 8. S. W.

The vein bears at 70° from this spur to the spur N. N, E. of the same hill station,
but the strike is not constant. The variation of thickness is seen excellently
in a pit on the latter spur, where it increases from three to ten feet, and then dimi-
nishes again to three fect.

The vein bears at 80° from the spur N, N. E. of hill station 1,617 feet. Its
dip here is about 70°-80° S. S. W., but in one place where the vein has thickened,
the dip is frequently as low as 60°, and even 45° to the south.

From the shoulder three-quarters of a mile north-cast of the same hill station,
the vein bears at 82°.  Its thickness varies but the dip here is usualiy 70°-80° to
cither south, S. S. E. or S. S. W.

The last pits dug by Mr. Tiffin are about 1! miles 8. E. by S. of Kottapalle No, 18, —To the north-cast of the last deposit, and oceurring in trap just

village.

As a rule, the barytes (N 533) iz orystalline and clear. Sometimes it is greyish,
at others greenish.  There seems Lo be a total absence of minerals other than barytes
in the vein. Curiously enough, though the deposit undoubtedly seems to have
been deposited along a fault coumse, yet there are no signs of brecciation along
the walls. There arc abundant epidote, nartz and iron-ore (21772 ; 21773 ; N
535, 21774), oceurring more or less in the form of a pegmatite in trap, but generally

under one mile south-cast of Kottapalle, there are three deposits of barytes
which may provisionally he deseribed together.  They all oceur in uncultivated
lands but near the fields of that village. The first crops out just south of the bend
in the path from Kottapalle to Tallapalle Velamvaripalle. It strikes E.-W. for
about 40 yards and is of uncertain dip and thickness, being at times, however,
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more than eix feet thick. Mr, Tiflin’s pils are shallow and of no great cxtent,
though a certain quantity of bLaryles has apparently been taken to Cuddapah.
The colour of {he barytes is variable, pink varietics occurring (N 636).

Turther towards Tallapalle Velamvaripalle, but on the northern and southern
sides of the path, more pits have been dug by Mr. Tiflin, but they are too shallow
to give much information. It is possible that the barytes on the northern side of the
path is the castward continuation of the deposit just described. The author is of
the opinion that the economic possibilitics of these deposits are not great.

No. 19.—Nr. Tiffin has dug two shallow pits one mile three furlongs W. S. W.
of Kottapalle in the uncultivated lands just south of the Pulivendla quartzite
ridge. The barytes in theso pits has the rather unusual strike of 130°, with
o dip of some 46° to the south-west. Tho vein is some two to three feet thick and
occurs in {rap. The occurrence does not appear promising though it has not been
tested thorougbly.

1. Bakkannagaripalle (57 J[7 ; 14° 20" : 78° 22').

Tho deposits of barytes classed under the Bakkanuagaripalle
area occur to the south of the range of hills in which the important
deposits of the Kottapalle arca occur.! They appear to be related
to a series of I0~W. faults, which have affected the Vaimpalli lime-
stones and thin trap sills that dip under the immense sills in which
the Kottapalle barytes is found. They differ from the Kottapalle
deposits in that they do not invariably occur in trap. They are
evon worse situated as regards transport than the Kottapalle
deposits, inasmuch as Darytes exported from the Baklkanna-
gavipalle area would have to he carted over some four to seven
miles of bullock-cart tracks hefore the second-class Pulivendla-
(uddapah road is reached.

No. 20.-—A vein of rather impure barytes (N 537), very irregular in nature,
crops oub seven furlongs north-cast of Bakkannagaripalle. It occurs in irre-
gularly dipping Vaimpalli limestones and also in trap, and its nature suggests
it {0 he moro or less along an 18.-W. striking fault, Messrs, S. 8. Guzdar and Co.
ol Culeuttu, have, it is understood, dug the trial pits which expose the vein and
have carted barytes away (o Cuddupah. The very irregular nature of the deposit
and tho smallness of {he veins defracts from its possible cconomie value.

No. 2l—Just over hall o mile N. N. W. of Bakkannagaripalle, abutting
against  cultivated fields, pits dug by Me. Tiflin have exposed a vein of barytes
three to four feet thick, which runs at 78° in Vaimpalli limestones parallel to the
striko of these rocks, The dip of the vein appears to he 60° to the 8. 8. W, the
opposite dircetion to that of {he limestones, which dip into the hills to the north.
Tho harytes is not of good quality, being associaied with abundant iron oxide and
heing in appearance very reminiscent. of the barytes oecurring just over a mile I,
by N. of Tummaluru (No. 8).

1 Sec Plato 4, fig 1.
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No. 22.—Messts. 8. 8. Guzdar and Co. have had pits dug exposing harytes
seven furlongs north-west of Bakkannagaripalle, ... a quarter of a mile S. & F.
of hill station 1,617 feet.  The vein runs F-W. along whet is apparently a fault
course between Vaimpalli limestones to its south and trap to its north. There
are slickensides and foliation ; included fragments of the country rock oceur in
the vein. Tt varies in thickness up to about six feet; its dip is usually about
80° to the south. The pits have proved the vein for abont 40 {o 50 yards and the
deposit appears to have distinet possibilitics,

No. 23.—Barytes occurs as a vein three to six feet wide, striking TE-W.
doubtfully in trap one mile three furlongs W. N. W. of Bakkannagaripalle. The
veins appears to be along a fault. It has Leen tested by Mr. Tiftiin and possesses
possibilities.

No. 24.~Another vein, occurring in the spur W. 8. W. of the last deposit
and approximately 13 miles W. by N. of Bakkannagaripalle, has been tested
by Mr. Tifin. It appears to be along a fault course in northerly dipping
Vaimpalli limestones and, like the other deposits in this Bakkannagaripalle area,
strikes B.-W. Its dip is vertical and its average thickness about six feet, but the
latter varies considerably. The deposit has good possibilities but it must be tested
thoroughly. The colour of the barytes is generally white, but there ave variations.

8. Midipenta (57 J[7 ; 1.2 20" : 78° 19').

Midipenta is situated on the same (southern) side of the rango
of hills south of the Pulivendla-Cuddapah road as is the Bakkan-
nagaripalle area. There is no good Dbullock-cart track from thoe
village through the hills to this road, and any barytes exported from
the Midipenta area would have to be carted vid Tallapalle Velam-
varipalle, as for the Bakkannagaripalle baryvtes. This would neces-
sitate carriage over some 73 to 10% miles of bad tracks hefore the
Pulivendla-Cuddapah road is reached. .

No. 25.—The single deposit of harytes classed under the Midipenta area
oceurs one milo E. N. E. of the villuge.! Pits dug by Mr. Tiflin for o distance
of some 150 yards show an apparently discontinuous vein, varying from two to four
feet in thickness, striking B.-W., and dipping south at about 75° in the opposite
direction to the dip of the Vaimpalli Hwestones in which it occms, Tt is possible
that the vein extends further eastwards into the Inlls.

Quartz was noted on the borders of the vein but not inside it. The barytes
(N 539) is apparently of good quality, hut the discontinuous nature of the deposit
is not encouraging.

9. Rachegaiipalle (57 J[7 ; 1£° 21" : 78° 19').
Rachegaripalle is a2 small village seven furlongs 8. S. W, of
Vemula, which latter village is 361 miles from Cuddapah along the

1 The author was informed locally of the existinee of barytes in tho neighbourhood
of the village of Velpula (67 J/7; 14¢ 21/ 307 : 78° 1¢’), between Rachegaripalle and
Tlamvaripalle ; but  thorough search led him (o di-Yelieve tho truth of this asertion,
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second-class Cuddapah-Pulivendla road (six miles from Pulivendla).
The three deposits of barytes in this area occur in the trap hills to
the south-west of Rachegaripalle,! the nearest village; they occur,
however, in the survey lands of the larger village of Vemula.?

No. 26.—Mr. Tiflin has dug a trench some ten yards long at the edge of the
cultivation three-quarters of a mile south-west of Rachegavipalle. This has
exposed a vein of barytes (N 541) of good quality, some five to six feet thick,
striking at 128° through trap and dipping at 60° to the S. S. W. or south-west.

A smaller vein, also in trap, occurs about 50 yards west of the main vein to
which it strikes in a parallel dircction. . The occurrence needs further prospecting.

No. 27.—A furlong or so W. N. W. of the last occurrence, Mr. Tiflin has
disclosed a vein of barytes in trap, some two to four feet thick, with the more
normal strike of 105° and with a southerly dip of 60°-70°. T'his vein does not appear
to have great possibilities though the author met what is probably the same vein
some 300 yards to the west,

No. 28.—Mr. Kristnappa has slightly prospected a vein of Dbarytes of
indelinife thickness, striking approximately 15.~W. through trap on the high
ground 1} miles S. W. by W. of Rachegaripalle (2} miles south-west of Vemula).
The vein does not appear to have any economic possibilities.

10. Elamvaripalle (57 J[3 ; 14° 23" 30" : 78° 14').

Klamvaripalle is a small village 1 miles due south of the town of
Pulivendla.

No. 29.—A quarter of a mile west of Elamvaripalle (about the same distance
L. 40° S. of a khere of Venkatapuram) a previous prospector (?Mr. Tiffin) has
exposed a few veins of barytes, the strile of which is gencrally indefinite but
the main vein of which trends a little south of cast. No big pits have been dug,
but, judging from the outerop, the main vein appears to be of fair size but irregular,
1t is apparently in trap, but the cvidence is not conclusive.

This occurrence is very near the locality of the supposed third major fault
mentioned previously (see p. 17), but it is more likely to be along the line of some
smaller subsidiary, or cross fault.

1L Ippatle (57 J[3 ; 142 25" 30" : 78° 11').

Ippatla is o small village some 3} miles W. N. W, of the town
of Pulivendla. It is not far from the asbestos deposits and the
structure of the country in its near vicinity is described in full in
the author’s other report.

L See Plate 4, fig. 1.

#The author was informed locally of the existence of barytes in the neighbourhood
of the village of Velpula (67 J/7; 14° 21’ 30" : 78° 16’), between Rachegaripalle and
Ilamvaripalle ; but a thorough search led him to disbelicve the fruth of this assertion.
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No. 30.—The author noted a very interesting occuirence of barytes in
Vaimpalli limestones, five furlongs 8. 8. W. of Ippatla. The vein is of varying
width and does not appear to have any economic value. 1Its strike is more or less
N. W.-S. E., the same as that of the doleritc-limestone contact in these parts,
which here has suffered dislocation. No pits have been dug.

12. Karnapapayapalle (57 J[2 ; 14° 32" : 78° &' 30").

The Karnapapayapalle occurrences have been listed under this
name in preference to that of Lopatanutula, to which village they
are nearer, as the latter village is on one-inch sheet 57 J/3, whereas
the barytes occurrences are on 57 J/2. The nearest village on that
sheet is Karnapapayapalle.

The barytes is not very accessible but, if extracted, it would be
taken along bullock-cart tracks for some three miles to Lingala
which village is nine miles from Pulivendla
along the Pulivendla-Parnapalle  third-class
road. Pulivendla, it will be rcmembered, 1s
23 miles from Muddanuru railway station.

Mecans of conumunic-

No. 31.—About two miles south (a little east) of Karnapapayapalle (1} miles
N. 60° W. of Lopatanutula), there is a vein of barytes in Vaimpalli limestones,
striking E.~W. at an angle to them. Tho limestones themselves strike at 110°
The barytes vein (N 550) varies in size, being usually about one foot to 14 feet in
thickness, and in quality. To the south, another vein occurs in the river bed, a
third vein just south of the iiver, and a fourth, the largest of the lot, on the
southern side of the stream. The last vein is about two to 2} feet thick and contains
varying amounts of silica. It ¢ thins’ and ¢ thickens * and twists to such an extent
that it would not be casy to work. 1lts general strike, more or less, is E-W. Its
dip is uncertain, It can be traced for some 200 to 300 yards on the southern side
of the valley.!

The veins appenr to lic along a series of parallel minor faults which cross the
main Lingala fault (see p. 17) at a gentle angle. The four veins crop out within a
N.-S. distance of less than a quarter of a mile.

D.—-Razampeta Taluk.?

The following information concerning the occurrence of barytes
in the Razampeta taluk, the southernmost of the three taluks forming
the castern division of the Cuddapah district, was obtained after the
conclusion of the author’s field work. It was thus not possible for
bim to report on the occurrences.

1 The topographical details or this region on the one-inch map are far from accurate
and it is rather diflicalt to ascertain once’s position cuirectly.
* Formerly the Pullampet talulk,

D
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13. Razampeta (57 N|4 ; 14° 14' : 79° 38 30").

No. 32.—\L R. Ry. B. P. Sesha Reddy Guru, M.L.C., of Betamcherla, was
kind enough to inform the author of the occurrence of barytes in a locality near
to the town of Razampeta. Details of the occurrence are lacking, but it would
appear from King’s map that the rocks in this locality belong to the Cheyair
scries. Thus the occwrrence is interesting in that the barytes is associated with
rocks of a higher horizon than usual. When freshly fractured, the barytes gives
off a fetid smell (see p. 118). The mineral (N 615) is rather dark-coloured, but
a specimen sent by M. R. Ry. Sesha Reddy was found on analysis in 1921 at the
Government Test House, Alipore, to contain 97-3 per cent. of barium sulphate.

Two analyses of a powder prepared from specimen N 615, made in December,
1932, by Mabhadeo Ram in the Laboratory of the Cieological Survey of India, gave

the following results :—
Per cent. Per cent.

Si0, . . . 0-19 0-12
BaO . . B . ' : 6548 65-65
S0, . . . } . . . 34-17 34-27
Fo,0; . . . . . . o .
ALO, . . . . .. 0-26 0-22
Bituminous matter? . . . . 0-12 not detd.
H.S! . . . . . 0-02 0:02
100-24 100:18
4435 4-435

Specific gravity . . . .

The first analysis gives 99-65 per cent. of BaSO,; the second gives 99-92 per

cent.

The author is greatly indebted to Dr. E. Spencer, of Messis. Bird & Co.’s Re-

search Department, Caloutta, for the following note concerning an examination
of N 615 which he very kindly performed :—

¢ A. A portion of the material was broken up into small lumps and pieces about

the sizo of a pea were selected. A known weight of these lumps was taken and
the material was ground up in iodine solution of standard strength. The quantity
of jodino consumed was then estimated and calculated to the equivalent of sul-
phur. The figure obtained was 0-0225 per cent. The white residue left after wash-
ing away the jodine was still found to smell fairly strongly of sulphuretted
hydrogen.

B. A given weight of Jumps was again taken and heated for one hour between

600 and 700°C in & stream of hydrogen. The hydrogen was passed into cadmium
chloride and the precipitated cadmium sulphide filtered off and estimated. This
gave a sulphur figure of 0-07 per cent.

C. As after this treatment the residue still gave off an odour of sulphuretted
hydrogen, the estimation was repeated with a fresh sample at the same temper-
ature for about three-quarters of an hour rising to 1000° for half an hour and 15
minutes at 1200°.  The sulphur in this case was found to bo 0-12 per cent.

1 See Dr, Spenecer’s note,
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The residuc from this treatment was found to smell much more strongly of
sulphwetted hydrogen than in the first test.  Further, on submitting the residue
to the ultra-violet lamp the mineral glowed very strongly indicating that quite an
appreciable amount of the barium sulphate had been reduced to the sulphide.
Hence it is cvident that this method of estimation is of doubtful value owing to
the tendency for hydrogen Lo reduce the sulphate to sulphide.

Tt was also noted that the mineral had become dark coloured and metallic look-
ing along the cleavage plains owing to the deposition of graphite or carbonaccous
material from occluded organic matter.

D. In view of the above results it was decided to carry out an estimation in
a stream of oxygen, estimating the sulphur as sulphate by absorbing the SO. in
bromine solution. This was carried out on lump material as in the previous case.
Tio determinations were made, one of them giving 0-04G per cent. of sulphur and
the other 0-04 per cent. These two latter figures are probably very near the cor-
rect figure for the sulphur content (in the form of H,S) in the mineral. After
this treatment the mineral was quite white and absolutely free from smell even
when the lumps were powdered.

E. The final test was a determination of carbon in the same manner as for
sulphur, first absorbing the SO, over granulated zine. By this means the carbon
figure was found to be 0-018 per cent.

If the sulphur figure is desired in the form of sulphuretted hydrogen, the above
results should be multiplied by the factor 17/16. The result obtained under A
is evidently low on account of the grinding only releasing a part of the sulphur.
That this is so is confirmed by the fact that in the first determination done by
the oxygen method the barytes was ground up first and then only gave a result
of 0-021 ner cent.  The difference between this figure and 0-04 or 0-046 represents
the amot;nt, lost in grinding and is approximately the same as the determination

under iodine. Hence the correet figure should be 0-04 or 04046 per cent.’

D2
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CHAPTER III.

BARYTES IN THE ANANTAPUR DISTRICT,

[ntroduction.

The oceurrences of barytes in the Anantapur district of Madras
have far less importance than those of the Cuddapah and Kurnool
district. They form a connecting link hetween
l)eyl and DrMC'SA'Fox these deposits 'and mostly lie along the same
general line, ¢.c., along the outerop of the
Vaimpalli limestones (with their associated traps) of the Papaghni
series of the Cuddapah system. The occurrences at Nerijamupalle
were visited by Mr. A. K. Dey and were described briefly in a miscell-
ancous note by that officer and the author.! The same deposits
were visited in Qctober, 1930, by Dr. C. S. Fox, to whose unpublished
notes reference has been made in the description hereater.
Taluks i which It will seen that the barytes occurrences
harytes occurs. of this district are in the following taluks : —
I. Tadpatri taluk.
I, Anantapur taluk.
G. Gooty taluk.
H. Kadiri taluk.
The Collector of Anantapur district provided the author with a
list giving the prospecting licenses for barytes in his district that
~ bhad  heen registered in his office.  Full
prospecting  poforence has been made to this list under
cach taluk. The fitst prospecting licenses for
barytes in the Anantapur district were those granted in 1919 to Messrs.
B. P. Sesha Reddy and A, Ghose.® The first mining lease for this
mineral wag granted on the 2nd October, 1922, to Mr. A. Ghose.”
The chiefl prospector for barytes in recent years in this district
appears to have been Mr. M. Rangappa, of Tadpatri, from many of
whose pits much information concerning the
deposits was obtained. Messrs. S, 8. Guzdar
and Co., of 226, Bow Bazar Street, Caleutta, hold a mining lease for

of
licenses.

Prospec ors,

1 A, L. Coulson and A. K. Dey, Ree. Geol. Suirv. Ind., LX, p. 431, (1928).
2 Op. cit,, LI, p. 214, (1021).
3 0p. cit., LVI, p. 168, (1926).
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survey No. 543-3 of Goddumarri in the Tadpatri taluk.! Other
gentlemen and firms who have interested themselves in barytes in
this district are Khan Sahib K. Abdul Hye of Bellary, Nabi Sahib
of Hindupur, M. R. Ry. M. Rajagopala Nayadu of Bangalore,
M. R. Ry. K. Venkata Subbiah of Tangatur, M. R. Ry. V. Venkata
Subbiah of Vuyyur (Kistna district), Mr. A. Kristnappa of Cuddapah,
and Messrs. A. F. Simoes, Sons and Co. of Bangalore.

The Anantapur deposits of barytes are, generally speaking, even
more badly off as regards railway communications than those of the
Cuddapah district. They occur between the
broad-gauge line from Madras to Bombay, with
its main stations of Muddanuru, Kondapuram,
Tadpatri, Rayalacheruvu, Jakkulacheruvu and Gooty, and the
Mysore Frontier Extension metre-gauge railway line running [rom
Guntakal southwards with its stations of Kallury, Garladinne,
Anantapur, Kandukur and Dharmavaram, from which last station
the Katpadi branch line (metre-gauge) runs south-eastwards with
its stations of Chinnekuntapalli, Muktapurmm, Mudigubba, Malaka
Vemala, etc. Those deposits nearest the Kurnool district (u.c.,
most northern) are moderately well situated for railway connections
with the stations of Rayalacheruvu and Jakkulacheruvu. Generally,
however, the further south the deposit is, the worse it is situated.

way commuit-
ication

E.—-Tadpatri Taluk.

Almost all the deposits of barytes visited by the author are
situated in the Tadpatri taluk of the Anantapur district. It is in
this taluk that the most important deposits are [ound.

The Papaghnis and Cheyairs enter the southern part of the taluk
in the vicinity of Parnapalle (57 F/14 ; 14° 34 : 77° 58’) and Nerijam-
upalle (57 J/2). At first more or less north-
cast, changes gradually to practically
duc east as the beds are traced generally northwards along their
strilke. There ave numerous major areas of shattering and faulting,
and in some cases these are areas of barytes deposition.

The first faulted area lies to the north-cast of Nerijamupalle
in the hills west of Velidandla (57 J;2; 14° 34" : 78° 3'), through
which runs the third-class road from Pulivendla to Parnapalle.

Geology of the arca.

1 See Rec. Geol. Sure. Ind., LXVI, p. 313, (1933) in which the grant of 131-:50 neres
under mining lease commencing Ist October, 1931, is given.
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The faulting is well shown by the repetition of the outerops of
Pulivendla quartzites. This arca contains barytes.’

The sceond faulted area lies to the west of the first and is in the
vicinity of Parnapalle, where the Chitravati river flows from the
gneissic plain in a general north-casterly direction, more or less
parallel to the dip of the Gulcheru, Vaimpalli, Pulivendla and
Tadpatri rocks through which it has cut its channel. Its passage

appears to have been assisted greatly by a series of faults. This
area does - not contain barytes.

Several minor strike and cross-faults can be seen as one proceeds
northwards from the Chitravati; also, in the vicinity of Madugupalle
(57 F/14 5 14° 42’ 30" : 77° 54'), barytes is met where faulting is not
prominent.

Still further north, the third important area of faulting, which
is also one of barytes deposition, is met at Mutssukota (57 F/13;
14° 517 : 77° 52' 30") on either side of the third-class road which
joins Tadpatri town with Anantapur.

Further north, a few major faults can be scon before the fourth
arca of major faulting is met around Peddapappuru (57 I/13;
14° b6’ : 77° 52'). The Pennecr river here winds its easterly course
through the Cuddapals, undoubtedly being assisted by the shattering
and faulting of the rocks. This area, like the somewhat similar one
at Parnapalle where the Chitravati flows through the same rocks, is
surprisingly free from barytes.

The fifth and last area of major faulting lies south-west of Rayal-
acheruva (57 E/16; 15° 3" : 77° 49’) and continues into the contig-
uous Gooly taluk,

The constituent rocks of the Papaghnis and Cheyairs call for
little special mention. The Gulcherus vary in thickness, being much
less important near the Penner! than at the Chitravati valley.?

The general dip of the Vaimpallis and of the overlying Pulivendlas
usually varies from 10°-30°, but it is {requently less or more. There

P At Reddipalle (67 F/13; 14° 55 307 : 77° 47'), the total thickness of the Gul-
cherus is only 2! feet of a remarkably uniform. felspathic, ferrnginous grit (13884, 21706)
averlying the ancient granite (43 883, 21795).

#'he Guleheras here are much thicker and their hasal beds are more conglomeratic
in nature,  They overlie granite of varying texture (13:880, 21786 3 217871, and further
south, in the Kadiri taluk, an ancient © sehistose * series (* Dharwar), wilneh itself is
intruded by felspur-porphyry dykes (13-881, 21784 5 21790 ; 43-882, 21791) and Jdolerite
(21788) of varying ages, The culeetic intergrowth of guartz and felspar in the por-
phyries is similar {0 that of the mueh younger Malani porphyries deseribed elsewbere by
the author [Mexm. Geols Sure. 1nd., LX1LL, Pt 1, pp. 115-127, (1933)].
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is gencrally more than one ridge capped by Pulivendlas. This is
sometimes due to faulting ; at others, it is due to simple denudation,
with the [ormation of outliers of Pulivendlas capping the Vaimpalls.
All the evidence collected by the author serves to prove that for all
intents and purposes, the two stages (Vaimpallis and Pulivendlus)
may be considered as being perfectly conformable.

There is no capping of the younger Kurnool rocks (Bangana-
pallis) as is found in most of the Kurnool district to the north-cast,
and in part of the Cuddapah district to the south-cast.

s o1 e For descriptive purposes, the barytes areas
Tadpatri taluk in the Tadpatri taluk have been subdivided
as under :—

14. Nerijamupalle (57 Jj2; 14° 32" 30": 78> 1°).

15. Rangarajukunta (57 /14 ; 14° 427 307: 77°

16. Madugupalle (57 Tj14; 14° 42" 30”7 : 77° i

17. Dosaledu (57 F/13; 14° 46" 30" : 77° 54" 30").

18. Mutssukota (57 F(13; 14° 51': 77° 52 )

19. Tabjula (57 F/13; 14> 54 : 77° 49" 307).

20. Chandana (57 E/16; 15° 5" : 77° 49).

21. Lakshumpalle (57 ¥/16; 15° 7" - 77° 49" 30").

1L Nerijamupalle (57 J[2 ; 14 32" 30" : 78° I').

Two of the three oceurrences of harytes grouped under this head
lic in the Nerijamupalle rescrved forest, whilst the third is in the
Daditota reserved Jorest. s stated previously, they are the only
deposits in the Anantapur district which have heen recorded.

These deposits ave especially badly situated as regards railway
gommunications. The nearest station is Muktapuram on the Dharm-
avaram-Katpadi  branch  line  (metre-gauge),

is miles distant as the crow flies;
but there is mno road to tlus station worthy
oi the mame and, also, the intervening hills are such that a fong
detour makes the minimum  distance considerably more than Ll
miles.  Muddanuru on the main broad-gauge line is 25 miles distant
as the crow flies, or 43 miles by thisd and sceoud-class roads vii
Velidandla  and  Pulivendla.  However, it would appear best to
export barytes from the Kondapuram station on the main broad-
gauge line, which is some 22 miles distant by bullock-cart tracks
and the sccond-class  Pulivendla-Kondapurim  road, which could
be joined from Velidandla at Simhadvipuram.

Railway and road
connnunications,
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No. 33—The two vems of barytes in the Nerijamupalle reserved forest
lic respectively about two miles east, and the same distance B. 8. L., of the village.
The former lies to the 1. N. L. and the latter to the . S. ., of hill station 1,529
feet. They occur in survey No. 543-3 of Goddumarri® and are held under mining
lease by Messrs. 8. 8. Guzdar and Co. of Caleutta.

Mr. A. K. Dey noted that ¢ the outerop of the largest vein (presumably the
former of the two veins mentioned above) is from 3 to 11 feet wide and it has been
followed for more than half a mile along its strike, N. 110 E. ; three other veins
crop out close to the above vein, two of which strike respeetively N. 126° E. and N,
110° E..#

Dr. C. 8. Yox found that tho vein I8 S, E. of hill station 1,529 fect trended
south of it towards the village, and that it could be followed to a point south of the
top of the main, or castern swnmit of this hill.  He added that ¢ a pit hus been sunk
in tho low ground 1. 8. Ii. of the main hill, nearly on the boundary between the
districts of Anantapur and Cuddapah. Tho pit was barely 3 feet deep at the time
of my visit and showed less than 2 feot 2 inches of barytes in o vortical vein botween
walls of siliccous and partly pisolitic limestone (N 381). It was not possible to
suy delinitely the direetion of hude as the pit was not deep onough.  The strike of
tho vein may be taken as 280° in o continuous bearing (N 80° W.). Tho vein is
irregular and does not continue sharply and appeared to me less attractive west-
wards,  Small segregations of barytes are to bo found by searching in the lime-
stone, 1 did not consider the oceurrence as adeguately prospected sceing that
L was being condueted by the manager of the holder of the prospecting license who
has now applied for o mining lease,”®

Dr. Ifox noted that the other vein way far better delived. ¢ 1t is sibuated
18 N. 13 of the main peak of hill stution 1,629 feet and a pit has been sunk at about
the 1,300 feot contour on the slope.  Again tho pit was not deep enough for a carcful
exumination,  The vein is barely half o mile” from the other vein ¢ measuring from
the pity in cach’s 1L * trends roughly wesbward and can be traced fairly casily for
200 yards.  In the pit, tho burytes in the vein is quite 4 {eet 3 inches across between
the enclosing walls of wiliceous limestone.  Again 1 considered that enough pros-
peeting work had not beon done.’

"The author visited hoth veins and has little to add to Dr. Fox's remarks.  He
toes nob cousider that the lirst vein oxtends to the village.  "Irap oceurs very near
the custern end of the second (moro northerly) vein, but the author was unable
to trace ity extension into the trap.  As has been noted in his asbestos report,
the dolerite-limestone contact near the boundary botween the two distriets is rather
indefinite on aceount of cultivation, 'Fhero aro numerous fuults in the avea west
of Velidandlu (sce p, 20) and in the Pulivendlas west of Karnapapayapalle (57
Joars HE32 307 a8 0Y), Accordingly, it is probable, as Dr. Fox apparently
cotzders likely by his use of the word * hade °, that these two barytes veins lie along
the courses of faulta,

Nome iden of the quantity of barytes present heve may be obtained from the
tollowing caleulation concerning the second of the two veins, Assuming it coutinues

tGoddumarri (b7 Jj32 5 112 367 787 1) ds on the left bank of the Chiteavati viver,
Netijumupalle is o hamlet of (his village,

A, L, Coulson and A, v, Dey, Lces Geole Sures dndy LN, o 451, (1023).

# Unpublished manuscript of Ur. Fox,
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for 200 yards, has a proved depth of 20 feet and a thickness of four fect, then there
would be some 6,000 tons of barytes. Nothing at all secms to have been done in
the way of proving these veins in depth. It seems that a mining lease has been
taken out Lefore adequate prospecting has Leen done as there is no proof at present
that even the alove 6,000 tons of barytes are present. No estimate of reserves
can be made until further evidence is available.

No. 3L—DMr. Dey noted that “another outerop oceurs in the Daditota
reserved forest, 1 miles north of the chief Nerijamupalle vein, and this also bears
N. 110° E..* Dr. Fox did not. visit this barytes vein Lut it was visited by the author
who wishes to modify and add to the above description.  The vein oceurs in Goddu-
marri lands, 2} miles S. 8. E. of that village, or 13 miles N. N. . of the hamlet of
Nerijamupalle. The few pits that have been dug by (?) Mr. Bokhale show that the
vein can be traced in Vaimpalli limestones for about a guarter of a mile along its
strike of N. 120° E.  The barytes (N 551) is very variable in colour and the deposit
does not appear to have great possibilities. 1t varies in thickness from one to four
fect.

The vein is situated along a fault line between two hills capped by Pulivendla
quartzites, a few furlongs to the north-west of mile 17 on the Pulivendla-Parnapalle
road. As has been noted (p. 29), this is an area of much faulting and shattering.
From the north, there is first a hinge-fault, trending down the middle of the arrow-
head-shaped outerop of quarizite, on the north side of the road at the gap.  There
is another fault between the isolated hill of yuartzite 17 miles W. 8. W. of Velidandla
and the police outpost ridge. A third fault to the south-west of this is probably
continuous with that along which the barytes occurs. Finally, a fourth fault
occurs to the cast of the isolated hill of Pulivendla quartzites, two miles W. S. W.
Velidandla.  All these strike at 120°, the strike of the barytes vein.

Information is not available as to the exact survey number of the plot in which
barytes No. 34 occurs ; it is thought, however, that it is probably No. 491-A. 2 of
Goddumarri.

15, Rangarajulunta (57 F[I4; 14° 42" 30" : 77° 56" 30").

Rangarajukunta is a small village situated on Cheyairs to the
east of the hills o' Vaimpalli limestones and Pulivendla quartzites,
and connected with Tadpatri railway station

some 15 miles of bullock-cart tracks. There
is a barren zone of 12 miles along the strike of the rocks between
the last deseribed occurrence and that at Rangarajukunta. The
Vaimpalli limestones here are full of bands of chaleedonic silica and
quartz of varying colours. They are interbedded with reddish
shales and highly silicified rocks which are almost quartzites. Somie-
times the limestones are very lerruginous, as, c¢.g., between Ellutla
(1T T/l 14° 4075 77° 54" 30") and Nudimipalle (14° 39" 30" :

~r

77° 53 30"), and give a dark-coloured soil sucuestive of that derived
[} {el=)

Geology of ¢ arca,

Coulson and Dey, lec. cit., (1928).
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from dolerites ; but the author was unable to trace dolerites in the
Vaimpallis of this region, or, in fact, at any place except onc (sce
p. 38) between the Chitravati and Penner rivers. There are, of
course, abundant dolerites in the Tadpatri shales further to the east,
but their absence from the Vaimpallis and Pulivendla quartzites is
very conspicuous.

No. 35.—Approximately one mile west (a little south) of Rangarajukunta,
in the Mutssukota reserved forest, there is an exposure of barytes in Vaimpalli
limestones just below the cap of Pulivendla quartzites. A few shallow pits
have been dug by some prospector to a depth of a foot or so. The extent of the
occurrence is indefinite, but the debris from the vein was spread over a circle of
about 20 yards diameter. The strike and dip of the vein could not be made out.
The barytes is accompanicd by abundant iron oxide. Its cconomic possibilitics
arc not promising,

16. Madugupalle (57 F[14 ; 14° 42" 30" : 77° 54').

The barytes in the vicinity of Madugupalle is rather badly
situated as regavds transport inasmuch as the tracks through the
Vaimpallis and Pulivendlas to the Tadpatri plains are very rough
indeed. Even so, barytes from Madugupalle would be more casily
exported from Tadpatri station on the broad-gauge line, some 16
miles distant as the crow flics, than from stations on the metre-gauge
line through Anantapur.

There are no traps in the vicinity of Madugupalle.

No. 36.—A thin vein of barytes, bearing at about 275° crops out a

quarter of a mile E. N. L. of Madugupalle in red Vaimpalli shales and yellowish
limestones.  The vein can be traced for about 100 yards. There are no pits except
one shallow exeavation presumably made by the local villagers.  The vein is never
more than one foot in thickness and has no economic importance.

No. 37—About a quarter to half mile N. N. E. of Madugupalle, there
Is another thin impersistent vein of barytes in a crushed zone in Vaimpalli shales
and limestones. It strikes approximately at 280° and can be traced for 50 to 100
yards. There are no pits and the vein has merely mineralogical interest.

No. 38.—Barytes occurs slightly more than 1} miles north (a little cast)
of Madugupalle. The long valley running E=W. to the novth of the occurrence
is probably a line of faulting as the Vaimpalli limestones and shales in the valley
are highly disturhed.  The bavytes, which oceurs to the S, S, 15 of hill station 1,305
feet, seems {o be small in lateral extent and of the natwre of a small replacement
deposif,  The pit, from which a considerable quantity of harytes had heen removed
by some prospector, had been relilled prior to the author’s visit and it was hot
possible to note the strike or dip of the deposit, The siliccous Vaimpalli Hme-
stones in this neighbourhood dip slightly north of west at about 10°-15%
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17. Dosaledu (57 F[13 ; 14° 46" 30" : 77° 64" 307).

Dosaledu is a small village just to the cast of the Pulivendla
quartzite ridge. It is some ten miles 8. S. W. of Tadpatri railway
station.

The general change in direction of dip of the Vaimpallis and
Pulivendlas as one proceeds northwards has already been noted
(see p. 29). In the Madugupalle area, the dips
are gencrally slightly north of east. Proceed-
ing towards the Dosaledu area, the dips become more casterly and
even, in places, E. S. T. to south-east at the junction of one-inch
sheets 57 F/13 and F/14. There is probably some dislocation along
the Karnapudi-Middepalle valley. West of Dosaledu, the dips are
casterly and remain so for some considerable distance northwards.

Geology of the area.

XNo. 39.—Barytes occurs in a vein of indefinite width and of no great
length about 1] miles west (a little south) of Dosaledu in plot No. 1,891 of Putluru!
for which a prospeeting license was granted to Mr. M. Rangappa of Tadpatri in
October, 1931, The few shallow pits sunk by Mr. Rangappa are not very inform-
ative, but it appears that the barytes is associated with an approximately B.-W.
fault in crushed limestone.  The region is one of faulting on a minor scale.

The barytes is of fair quality but there is a considerable amount of reddizh
coloured barytes present.

18. MMutssukota (37 /13 ; 142 51" : 77° 53" 307).

Mutssukota? is cight miles from Tadpatri along the third-class
road from this town to .Anantapur. Barytes excavated in ifts
neighbourhood thus has casy access to the broad-gauge railway.

Proceeding {rom Dosaledu towards the Mutssukota avea, there
appears to be a possible fault along the valley between Deosaledu
and  Venkatampalle®  whielt trends 1. 8. Ii-
W. N. W. The Papaghnis and Cheyairs have a
gentle easterly dip and the higher hills along the border  between
the Anantapur and Tadpatri taluks are capped Dby Pulivendla
quartzites, while the lower hills between this border range and the
outside (casterly) ridge of Pulivendlas, are formed of Vaimpallis.

Gicology of the arca.

This is a good example of the ditficulty of locating barytes arveas from the survey
nambers of the plot=. Putlova (57 103 0 11 A8 3070 77 387) is six miles from the
barytes occurtence and iz not the neare-tlarge village, Kadavakalluis nearer to Dosaledu
and Larger than Putluru, Tt wasonly by a chanee mecting with the locat revenne oflicer
in Puiluru village that the author is able definitely to state that the Dosadedu aea and
the Putluru plot are one and the e, The postoftice at Putluru s ealled Patlur.

2 Mutssukota possesses a post oflice, the spelling of which is Muchukota,

3The Venkatampalle occurrences of harytes are described on pages 40 and 41,
I'hey are in the Anantapur taluk,

Memoirs of the Geological Survey of India, Volume LXIV: Part 1, Barytes in the Ceded Districts of the Madras Pres... Published by AsbestosClaims.Law
ACL Doc 21540 - Page 27 of 180 asbestosclaims.law/library/21540/27


https://asbestosclaims.law/library/21540/27

36 COULSON : BARYTES IN THE CEDED DISTRICTS, ETC.

Abundant faulting appears to have occurred in the vicinity of
Mutssukota, more especially to the north-west of the village. This
faulting appears to be intimately connected with the barytes occur-
rences.

No. 40.—Onec of the most important deposits of barytes in the district
occurs in the hill 1} miles W. S. W. of Mutssukota, or just . S. E. of mile 22 on
the Anantapur-Tadpatri road but within the Mutssukota reserved forest. The
vein is very wide, sometimes exceeding 30 feet. It appears to have been deposited
along a fault channel in siliccous Viampalli limestones which dip gently towards
the cast and E. S. E. The dip of the deposit is uncertain. Iividence of faulting
is shown by the presence of Pulivendla quartzites on the S. S. W. side of the hill.
As will be seen, also, deposits Nos. 45 and 46 in the Anantapur taluk liec more or
less along the same general N.—S. line as this Mutssukota deposit (see pp. 40-41).

The deposit has been inadequately tested by a few shallow pits dug by some
prospector.! and a mumber of cartloads of barytes taken to Tadpatri. Though
generally N.—S. the strike of the vein varies greatly. Most of the central part of
the hill, the summit of which is just 1,250 feet above sea-level, appears to be
composed of barytes.

Certain patches of the deposit are admittedly good in colour. Their extent
has not been proved but they merit further testing. The quality scems to deterior-
ate towards the south. Generally the barytes contains many pieces of chaleedon-
ised limestone and ferruginous material (N 553) and occasionally small crystals
of pyrite (N 552).

It may seem idle to give estimates of quantity until further prospecting is done,
but the following caleulation shows how the quantity of barytes in a deposit of this
nature may easily be very considerable in amount. Thus if the average thickness
of the vein is proved to be 20 feet for a distance of 100 yards, and the same persists
for a depth of 100 feet, then the quantity of barytes present is just under 75,500
tons.

No, 41.—A small vein of barytes was noted just north of the junction
of streams, 13 miles S. S. W. of Mutssukota, just outside the cultivated area shown
on the map. A few hundred yards to the east, and three-quarters of a mile N. N. W.
of hill station 1,154 feet, n large pit, 12 feet wide, has been dug by Mr. Rangappa
(s0 it is understood) exposing a vein of massive and crystalline barytes of fairly
good colour (N 555), Without further prospecting, onc cannot state how far this
vein extends as the surface of the ground is covered by debris from the Pulivendia
quartzites which cap the hill to the south-cast. The vein may join with the first-
mentioned one, in which case it trends ronghly IE.~W. The author considers,
however, that it will more probably be found to trend N. 13.-8. W., as there appears
to havoe been faulting in the valley of the Surepalle stream.  There is also a fault
to tho north-east of the deposit, there being an excellent example of a fault breecia,

! he author was informed locally that the pits were dug by Mr. M. Rangappa of
Tadpatri and that this gentleman held a prospecting license for the area.  The list dated
December, 1981, given to the author by the Collector, states that a prospectiyg license
was granted in July, 1931, for plot Nos. 141 and 1368 of ¢ Muchukota * to Khan Sahib
K. Abdul Hye of Bellary. No mention is made of other plots of Mutssukota.
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striking N. N. E. The Pulivendla quartzites in this neighbourhood have shallow
rolling dips, so their outerop is large, thovah their thickness is small.

The deposit appears to be worth prospecting thoroughly. Ttis very reminiscent
of that (No. 13) 2} miles south of Gondipalle in the Pulivendla taluk of the Cuddapal
district (see p. 19).

19. Tabjula (57 F[13 ; 14° 54" : 77° 49" 30").

Tabjula is on the right bank of the Penner river, some 103 miles
duc west of Tadpatri railway station.

There are a few major faults between it and Mutssukota, and
with one of these is associated the sole deposit of barytes in the
vicinity of the village. There is, however, an

of intense faulting just south of, and along
the course of, the Penner river in the vicinity of the villages of
Peddapappuru (57 F/13; 14° 55" 30" : 77° 52') and Chagallu (14° 55’
30" : 77° 50’). The hill south of Peddapappuru is a true dome, the
Vaimpallis dipping in all directions.

eo ogy 0 Ic area.

One must assume an L.-W. fault along the Penner from Pedda-
pappuru and another running S. W. by W. from the village towards
the hill 1,110 feet, half a mile south-cast ot Chagallu. A third fault
probably runs along the front of the Pulivendla quartzites which
dip to the north-west. A cross-fault again runs E. 8. E. {rom hill
1,110 feet to the end of the Pulivendlas. Support to this view is
given by the apparent existence of three cross-faults in the ecapping
of the hill station, to the south-west of the summit. There is,
unfortunately, a lot of wind-blown sand in this region and this
makes the interpretation o: the structure difficult in many cases.

No barytes was seen in this region, though a conspicuous vein
of calcite (N 558) crosses the path near the dam on the path between
Chagallu and Chilkepalle (57 F/13 ; 14° 53’ : 77° 52'), just less than
hall a mile south-cast of the latter village. As will be seen, calcite
is associated with the barytes occurrence described hereunder.

No. £2.—Barytes, associated with caleite (N 557), occurs 2} miles
S. 8. E. of Tabjula in crushed Vaimpalli limestones in a large vein, several feet wide,
striking approximately W. N. W.-E. 8. E. along a fault plane both inside and out-
side the Mutssukota reserved forest. The occurrence is not far distant from the
boundary with Anantapur taluk. No pits have been dug, but it appears that a
fair quantity of barytes is available as the vein can be traced for over 100 vards.
The intimate association of the barytes with caleite would necessitate careful separ-
ation in this case.
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It is interesting to note that what is prabably the continuation of the same
fault to the W. 8. W. may be clearly scen on the western end of the large hill, 23
miles south of Tabjula, where an undoubted fracture oceurs.!

The author was informed of the existence of barytes on the north-western
side of the large hill near the edge of the reserved forest, just under some two miles
8. 8. E. of Tabjula ; but he was unable to find it, though it probably exists. A
small plug of trap, the only one noted between the Penner and the Chitravati, occurs
just on the forest boundary, 1} miles S. 8. E. of Tabjula. It is just ever half a mile
due north of the above-described deposit (No. 42).

The author is uncertain of the numbers of the plots in which No. 42 occurs ;
but Mr. M. Rangappa was granted a prospecting license for barytes in October,
1931, for plots Nos. 382, 383, 391-394, 224, 418 and 422 of Tabjula.

20, Chandana (57 E16 ; 15° &' : 77° 49').

Chandana is two miles N, by W. of Rayalacheruvu railway
station, which is 243 miles from Madras on the broad-gauge line to
Bombay.

The structure of the Vaimpallis immediately north of the Penner
river up to, and in the vicinity of, Vengannapalle (57 F/13; 14° 58" :
T7° 48') has importance {rom the point of view
of the occurrence of asbestos and has been
discussed by the author elsewhere. No barytes was found here
in the Tadpatri taluk until the railway line was passed, though
harytes oceurs S. 5. W. of Kuistipadu (sec p. 41) in the Anantapur
taluk.

The Rayalacheruvu (57 1/16; 15° 3’ 30" : 77° 49’) area of
major [aulting has already been mentioned briefly (p. 30). Two
faults trend W. S. W. just south of the large ‘tank’ west of Rayala-
cheruvu, and run into the Anantapur taluk. There is another
fault, trending W. N. W., just south of hill station 1,182 feet. There
is considerable duplication here of the Pulivendla quartzites which
cap the Vaimpallis. They have a general casterly dip which varies
from 5°-20°,

Geology of the area.

No. 43.—Threc-quarters of a mile west of Chandana, there is a series
of ramifying pits which presumably followed a vein of barytes of which there are
abundant fragments on the surface.  The pits were filled in long prior to the author’s
visit and it is impossible to state whether or not the deposit was worked out.  Signs
of breceiation were noted in the overlying ulivendla quartzites on the path up
from the village 1o the hills ; and theso quarizites contained reef quartz veins.
The barytes veins are in yellowish grey Vaimpalli limestones, the deposit apparently

t On its castern side, the large bill forms almost a ¢ text-book 7 illustration of cen-
touring of the surface by uniformly eastward-dipping beds.  Unfortunately it was not
possible to photograph tho hill.
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have been formed by replacement (sce p. 104).  The occmrence is typical of many
Kurnool district, more espeeially exemplified by that at Hussainpuram (No. 53)
in tho Dhone taluk of that distriet. This type is spoken of hereafter as the
¢ replacement type

It was impossible to ascertain how long ago the pits were dug.  The vavious
people questioned gave estimates of time varying from four to 20 ycars. The
Collector’s list records the granting of prospecting licenses to Khan Sahib K, Abdul
Hye of Bellary in June, 1924, for survey No. 728, and to M. . Ry. M. Rajagopala
Nayadu of Bangalore in October, 1927, for Nos. 1-(2), 62-B and 723-B of Chandana
respectively.

21. Lakshumpalle (87 E[16 ; 15° 7' : 77° 49" 30").

Lakshumpalle is a small village some 4} miles north of Rayala-
cheruvu railway station, and situated in Tadpatri taluk not far from
the trijunction of the taluks of Gooty, Tadpatri and Dhone (Kurnool
district).

No. dJ4.~Three-quarters of a mile north-west of Lakshumpalle (one
mile N. by E. of Kesavanayanipeta) and just inside the Yadiki reserved forest,
barytes oceurs as a replacement deposit in Vaimpalli limestones similarly to the
occurrence at Chandana.!  There scems to be no faulting, and the deposit is probably
in the nature of a pocket with no great cconomic possibilities, The barytes is of
good quality and five to six feet thick in places, but is of uncertain dip and varying
strike. There is a fair amount of chalcedonie silica in the limestones.  There is
definite evidence af the nearby presence of doleritic rocks as one oceurs (43-887,
21799) a quarter of a mile north-west of Kesavanayanipeta, almost immediately
under the Pulivendla quartzites, and fragments of it were seen in the cultivated
patch which separates the occurrence of bavytes from the Pulivendla quartzites to
its cast.

A few minor veins of barytes (N 562) were seen in limestone in - the neighbour-
hood of the dolerite but they have no cconomic importance. 'I'rap was also noted
in the hills south-west of Kezavanayanipeta, where it apparently dies out to the
south,

F.—Anantapur Taluk,

There are but two deposits of barytes in the Anantapur taluk
of the district of the same name which were visited by the author,
both being in the neighbourhood of Venkatamapalle,

L The Collector’s list states that in December, 1930, M. 1k Ry. V. Venkata Subbiah
of Vuyyur, Kistna district, was granted » prospeceting license for barytes for an unnoted
plot in ‘ Kesavaraopeta in Gooty talul’.  Further enquiry indicated that * ]\(‘s:l'\'nr:l‘o-
peta’ was Kesavanay anipeta, a hamlet of Chandana in the Tadpatri taluk. The list
also states that plot No. 546 .\ of Yadiki (37 /16 ; 15° 2 307 ¢ 77° 52 507) was granted
in September, 1927, to Khan Salib K. Abdul Hyc of Bellary under a prospeeting license
for barytes, "Lho exact position of this plot could not be ascertained.
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22. Venlatamapalle (57 F[13 ; 14° 47" 30" : 77° 50').

Venkatamapalle is a small village 1} miles south-east of the old
fort of Nayanipalle at mile 18 from Anantapur on the third-class road
to Tadpatri station. It is thus some 14 miles south-west of that
station.

No. 45.—Tho N.-S. fault line along which lies deposit No. 40 at Mutssu-
kota (see p. 36) continues south from that deposit for some considerable distance
into, and parallel with part of the boundary of, the Anantapur taluk. Crushing
and twisting of the Vaimpalli limestones are very conspicuous in this arca, A
thin vein of barytes was noted herc some 2} miles north-cast of Venkatamapalle.
No pits have been dug, but it is thought that the vein has no economic value. Puli-
vendla quartzites cap the hills to the east and west of the occurrence. As the
quartzites to the east are at a higher elevation than those to the west, and all have
a constant easterly dip, it follows that there must necessarily be a fault between
them ; and it is along this fault that the barytes occurs.

No. 46.—Further south, still along the same N.-S. line of fault, more
barytes is met about two miles N. 60° E. of Venkatamapalle. This occurrence
is likewise in the Mutssukota reserved forest. A pit has been dug by some pros-
pector® and a certain amount of barytes removed ; but it was filled in prior to the
visit of the author. It appears, though, that the deposit is very definitely along a
fault channel, having a hade of about 30° to the west. The structure is illustrated
in Tig. 1 below.

Pulivendla IVaimpaIIf 5 |
quarbzites . limestone _) a.ryt,es
If1a. 1.—Dirgrammatic section showing the occurrence of barytes alonw 2 fault course
near Venkatamapalle, Anantapur taluk, Anantapur district,

1 The author way informed that Mr. Rangappn had dug the pit. Tho Collector’s
list, howover, shows that Khan Sahib X. Abdul Hye of Bellary was granted o presypect-
ing licenso for barytes for plot No. 302 of Venkatamapalle in May, 1931,
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Pulivendla quartzites cap the little knoll immediately west of the pit which
is on the shoulder between this knoll and the higher main ridge to the cast. The
Vaimpallis and Pulivendlas are perfectly conformable, and have a low easterly dip
of a few degrees.

A curious featurc of the deposit is the very large amount of reddish barytes
that occurs (N 554). This is so abundant that the deposit can have but little econ-
omic value inasmuch as pure white barytes is sought for by the dealers in the
mineral.

A feature of the hills in this vicinity and in the hills north-west of Mutssukota
is the very large amount of black chalecedony (N 536) occurrring in bands in the
Vaimpalli limestones, mostly parallel to the bedding (see p. 114).

G.—Gooty Talulk.

There is but one deposit of barytes in the Gooty taluk of the
Anantapur district which was visited by the author. This is in the
neighbourhood of Krishtipadu.

23. Krishtipadu (57 E[16 ; 15° &' : 77° 46" 30").
Krishtipadu is rather an important village with a post ofiice,
three miles W. N. W. or Rayalacheruvu railway station, and oue
mile south-west of mile 62 on the Bellary-Cuddapah road. It is
thus well situated for the export ot barytes.

No. 47—A vein of barytes in siliccous Vaimpalli limestones was noted
13 miles S. S. W. of Krishtipadu and situated in the reserved forest of that name,
The width of the vein is indefinite. A few shallow pits had been dug on a fairly
steep slope near the top of a hill.! The vein strikes approximately N. E.-S. W,
but does not persist for any appreciable distance, Leing traceable only for somo
20 to 30 yards. A few cart-loads of barytes (N 561) of fair quality have been carted
to Rayalacheruvu station, some five miles distant. It is impossible to judge of the
cconomic possibilities of the occurrence without the assistance of further pits.
Its apparent large thickness is in its favour.

An interesting black serpentinous rock (43-918, 21800), with what ave apgarently
phenocrysts of olivine totally altered to scrpentine, was noted in the near vicinity
of the barytes occurrence. The adjacent rocks have varying dips, though gencrally
casterly at about 20°. Faulting has undoubtedly taken place here.

H.—Kadiri Taluk.

It was not convenient for the author to visit the barytes occurz-
ences in the Kadiri taluk. Iis knowledge of them is gained {rom
correspondence with the Collector of Anantapur.

1Phe survey number of the plot is apparently 1007-4 of Kiishtipadu, for wkich o

prospecting license for barytes was granted in September, 1050, to Messrs. A. F. Simdes,
Sons and Co. of Bangalore.
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24, Mudigubba (57 F|15 ; 14° 21’ : 77° 59').

Mudigubba is a small village with a railway station on the Kat-
padi-Dharmavaram metre-gauge line, some 213 miles from Dharma-
varam.

Dorlgallu (57 J/3 ; 14° 25" 30" : 78° 2’ 30") is a small village on the
Maduleru river, on the plains south-west of the Gulcheru quartzite
ridge to the west of Pulivendla. It lies some 61 miles N. N, E.
of Mudigubba railway station.

No. 48.—In September, 1924, the Nabi Sahib of Hindupur was granted
a prospecting license for barytes for survey Nos, 1485, 1516, 1540, 1572, 1588 and
1595 of Dorigallu, and also Nos. 473 and 474 of Mudigubba in the Kadiri taluk.
The plots of Dorigallu village are from two to 21 miles east of Mudigubba railway
station, and are thus situated on the crystalline gneiss according to King’s map.
There is, however, a long trap dyke shown by King striking N. E.-S. W. east of
Mudigubba, and the country near this village is faulted.

The plots of Mudigubba village are situated two miles W. N. W. of the same
railway station. They are also on gneiss, but King shows trap dykes striking
W. N. W-E. S. E. in this area. As will be seen (pp. 106-109), the barytes deposits
of the Ceded distriets arce considered to be related to the trap sills which intrude the
Vaimpalli rocks. Accordingly there is no reason why the trap dykesin the ncigh-
bourhoods of these villages should not be related to the barytes occurrences. Nor
is it at all improbable that these trap dykes are of the same age as those associated
with the Vaimpallis.

CHAPTER 1IV.
BARYTES IN THE KURNOOL DISTRICT.

Introduction.

The occurrences of barytes in the Kurnool district of Madras
have great Importance and many of them have been known for a
very long time. The barvtes at the Basava-
puram (Buswapoor of Iing) lead mines was
recognized by Newbold! in 1844, and confirmed by Wall?2 and King?

In the * Manual of the Kurnool District compiled by N. Gopsla-
kristnamah Chetty,® it is stated that kerpurasilaget--

n 1

¢ sulphate of baryta is found in Jaladurgam and Chandrapalli, Pattikonda
Taluk, and in several villages of the Ramallakota Taluk connected with the Erra-
malas. It is pounded into powder and used by native women in ornamenting the
floor. It is also used in medicine.’

The first mention of the large deposits at Balapalapalle was made
in the Quinquennial Review for 1909-13 % on ‘information supplied
by Mr. A. Ghose’. These have been mentioned since by Dr. J. C.
Brown® and in the subsequent Quinguennial Reviews? for 1914-18,
1919-23 and 1924-28. There is no doubt that the modern develop-
ment of the burytes industry in the Kurncol district largely resulted from
the pioneering work done by Mr. Ghose who is remembered every-
where throughout the district. In later years, M. R. Ry. B. b.
Sesha Reddy Gurn, M.L.C., of Betamcherla, has done much to
develop the industry.

According to a letter [rom the Collector of Kurnool, there were
in operation in December, 1931, tive mining leases for the extraction

Collector’s list of min-  ©f Darytes, all of which were held by M. R
ing leases and prospect- Ry. B. P. Sesha Reddy Guru. These were for
ing licenses. survey 592/11 (3 acres 21 cts.) and H22ji

' Madras Journ, Lit, Soc., X111, Pt. 1, pp. 218-219 (1811), See also Journ, As.
Soc. Beng., XV, pp. 389-390, (1846,

= Madras Journ. Lit. bnc XX, pp. 270-304, (1859)

2 Mem, Geol. Surv, Ind., \llI Pt. 1, pp. 272-273, (1072).

4P, 99, (1886). 1he nlla ey multmmd are now i the Dhone taluk.

S Ree. Geol. Swre. Ind., XLVI, p. 207, \1910)

O Bull. Ind. Indus. Lul;,)o .2..’. p. 3, (1921).

7 Rec. Geol. Sure. Ind., L11, p. 261, (I‘J 1); g cit, LVIL po 360, (J926) 5 op. cit.,
LXTV, p. 825, (1930).

(43 ) B2
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(1 acre 55 cts.) of Kommamarri and plots of 86, 16 and ten acres
respectively in the Betamcherla reserved forest. On the other hand,
there have been some 242 prospecting licenses for barytes held since
1916, though this figure includes several areas held successively
by different licensees.!  There is thus a very disproportionmate ratio
between the number of mining leases issued and the number of
prospecting licenses granted (see p. 129).

Much information may be gathered from a study of the annual
reviews of mineral production which are published in the Records

The development of of 1}]10 Geological Survey of India. 'Where
{he barytes industry in possible, the items of the Collector’s list have
the Kurnool district. been checked by reference to these Records, but
the details given in these are not extensive. However, in 1909,
in the Kurnool district, Abdul Karim Sahib, Mr. leon Tardival
and Messrs. Beardsell and Co. held prospecting licenses for barytes
and Mr. A. Ghose and other gentlemen lield prospecting licenses for
all minerals.2 Tn 1911, Mr. A. Ghose held a prospecting license
for all minerals for the whole of the Dhone taluk of the Kurnool
district.3 In 1912, Messrs. Beardsell and Co. were granted two
prospecting licenses for barytes in the Kurnool district.® On the
16th December, 1913, Mr. W. A. Beardsell was granted a mining
lease for 30 years for a block of five acres in the Kurnool district.?
One prospecting license for barytes in the Kurnool distriet was
granted to Mr. Ghose in 1916 (area, 33-05 acres)® and four similar
licenses were granted to the same gentleman in 1917.7 Three
mining leases were granted to Mr. Ghose in 1921.8 On the 29th
June, 1923, M. R. Ry. B. P. Sesha Reddy Guru was granted a
mining lease for a block of 3-21 acres;? and two more mining leases
were gianted to him on the 2nd February and the 2nd DMarch,
1925; also one to M. R. Ry. V. Venkatasubbayva on the latter
date.’® Another mining lease was granted to M. R. Ry. B. P.

1 Where possible, the respective numbers of the plots held under prospecting license
have been given in the desoriptions of the deposits.

3 Ree. Qeol, Surv. Ind., XL, p. 175, (1910).

3 Op. cit., XLII, p. 104, (1912).

4 Op. cit., XLIII, pp. 128-129, (1913).

5 Op. cit., XLV, p. 199, (1916).

8 Op. cit.,, XLVIII, p. 90, (1918).

7 Op. cit., XLIX, p. 107, (1919).

8 Op. cit, LLV, p. 191, (1923).

9 Op. cit., LV1, p. 169, (1926).
1 0Op. cit., LIX, p. 328, (1927).
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Sesha Reddy on the 30th July, 1928; one on the 30th June,
1930 ;2 and finally one on the 8th April, 1931.°
Taluks in  which Barytes has been noted in the following
barytes occurs. taluks of the Kurnool distriet :—
I. Dhone taluk.
J. Kurnool taluk.
K. Nandyal taluk.
L. Sirvel taluk.
M. Cumbum taluk.
N. Nandikotkur taluk.

The Gulcheru, Vaimpalli and TPulivendla rocks, which so far
have leen followed along their strike from Cuddapah town, preserve
their  general  characteristics  when traced
through the IKurnool district; but they appesr
to have suffered far more severely thun their contemporaries in the
Anantapur district from faulting and from intrusion of basic sills.
Moreover, a very great part of them is covered by the much younger
Kurnool rocks whish, genevally spealing, wre absent from the tract
of the Anantapir district previously deseribed.

For the lirst few miles in the Dhone taluk of the Kurnool district,
the rocks have the same general characteristics as their counterparts
in the Tadpatri taluk of the Anantapur district. The Pulivendla
quartzites overlic the Vaimpalli limestones perfectly conformably,
which in their turn conformably overlie the Gulchern quartzites.
They all dip casterly at gentle angles. The Vaimpallis here are
remarkably free from basaltic or doleritic intrusions. There is
soon a change in the direction of the strike, which becomes E.-W.,
and the change is accompanied by large dislocations, especially
noticeable m the vicinities of Ramapuram (57 1/15; 16° 17 : 77°
52') and Dhone (57 IB/15; 15% 23" S0”: 77° 52" 30").  The [aulting
probably accompanied the intrusion of trap sills of large size, which
are purticularly abundant in the vicinities of BMulkapuram (57
L5515 207 30": 77° 5Y) and Mudduletiswami (57 J/3; 156°
21" 30": 78° 5’ 30"). Abundant faulting also mwust have taken
place in the neighbourhood of Rangapuram (57 I/3; 15° 24' 30”:
78° 47 30"), but the covering layer of Banganapullis and Jammala-
madugus of the Kurnool series has efiectively masked the structure.

b

Geology of the area,

1 Ree. Geol. Surv. Ind., LXII, p. 360 (1930¢).
2 0p. cit., LXV, p. 383, (1932).
3 0p. cit.,, LXVI, p. 320, (1933).
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46 COULSON : BARYTES IN THE CEDED DISTRICTS, ETC.

From Rangapuram, the Vaimpallis trend E. N. E. by way of
Balapalapalle (west of Betamcherla :—57 I/3; 16° 27": 78° 9') to
Gattimanikonda where they are cut off by a very important fault,
the Gattimanikonda fault. They are to a large extent covered by
sandstones and guartzites which, as will be seen, have been referred
to the Banganapallis.

North of this fault, there is the very curious and extremely
interesting structure named by TFoote the ‘Kalava (Calwa) wall ’1
This structurc has been described in detail by the present author
in a separate paper? and is mentioned briefly in the description of
the barytes occurrences of the Kurnool taluk (sec p. 80). North of
the Kalava wall, there is another large spread of trap which stretches
up to the Tungabhadra river, east of Kurnool town (57 I/1; 15°
50’: 78° 3’). The Vaimpallis are largely masked by a covering of
Banganapallis and Jammalamadugus.

I.—Dhone Taluk.

The barvtes deposits of the Dhone taluk of the Kurnool district
are the best known in the Madras presidency, chiefly through the
continued export of barytes from the mines at
Balapalapalle in the neighbourhood of Betam-
cherla.  Tor descriptive purposes, they may
be subdivided as under, the order of mention (except for Veldurti)
being that in which they are met if onc follows along the strike of
the Vaimpallis from the trijunction of Gooty, Tadpatri and Dhone
taluks :—-

25. Nallamekalapalle (57 1/16; 15° 7 30": T7° 47).
26. Narayanapurawm (57 L/16; 15° 9" 30": 77° A7').
27. Peddapaya (57 L/16; 15° 10/ : 77° 50°).

28. Chandrapalle (57 13/16; 15° 12/ 30": 77° 49').
29. [Hussainpuram (57 18/16; 15° 14': 77° 49" 30").
2. Rangapuram (57 I§/15; 15° 16'; 77° 49').

ol. Ramapuram (57 /15; 15° 17": 77° 52°).

32. Kochcheruvu (57 14/15; 15° 19': 77° 51’ 80").

iv ir des-
criptive purposes.

57 [lll King, op. cit., pp. 65-66 (1872). Kulava (15° 37': 78° 12°) is on one-inch sheut
) iAe
¢ A, L Coulson, Itec. Geol. Surv, Ind., LXVI, pp. 458448, (1933).
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24. Karanapikunta (57 E/15; 15° 21': 77° 3¢ 30").
35. Kamalapwam (57 E/15; 15° 21': 77° 56")

36. rragunta (57 Ej15; 15° 23': 77° 56').

37. Valasala (57 E/15; 15° 23’ 30”: 77° 58' 30")
88. Chinna Malkapuram (57 B/15; 15° 22": 17
29. Kottapalle (57 I/3; 15° 22’ 30”: 78° 2’ 30").
40. Bulkapuram (57 I/3; 15° 23': 78° 2').

41. Rahimanpuram (57 1/3; 15° 24’: 78° 3°).

42. Ambapuram (37 1/3; 15° 23°: 78° 5 30").

43. Gutupalle (57 1/3; 15° 25* 30" : 78° &').

44. Husainpuram (57 1/3; 15° 26’ 30”: 78> 3).

45. Tapasikonda (57 I/3; 15° 27’ 30" : 78° 3’ 30”).
46. Papasanikottala (57 1/3; 15° 27" 30": 78° 4’ 30°).
47. Komururikottala (57 1j3; 15° 26’': 78° &').

48. Balapalapalle (57 Ij3; 15° 27’ 30”7 : 78° 6’ 307).
49. Musalayyacheruvu (57 I/3; 15° 29" 30": 78° 4').
50. Kolumalapalle (57 1/3; 15° 28" 30" : 78° 8&').

51. Gattimanikenda (57 1/2; 15° 32': 78° 11).

52. Boyanapalle (57 I/2; 15° 32’ 30”7 : 78° §').

53. Veldurti (57 E/11; 15° 35" : 77° 56').

33. Dharmavaram (57 K/15; 15° 21’ 30”: 77° 53').

25. Nallumeialapalle (37 E[16; 15° 7' 30" : 77° 47').

Nallamekalapalle is a small village very ncar the trijunction of
the Dhone, Gooty and Tadpatri taluks. Tt is just over four miles
L. N. E. of Jakkulacheruvu railway station (57 E/12) at mile 250
from Madras on the hroad-gauge line; it is about 5% miles north-
west of Rayalacheruvu station.

Xo. {49.—Barytes occurs in a few thin veins in siliceous limestones
at the 1,500 feet contour on the shoulder ketween the two summits of the hill,
three furlongs N. N. E. of Nallamckalapalle. No pits have becn dug.  There
are very frequent signs of brecciation in this hill, but they generally trend W, N.
W.-E. 8. E. The barytes vein scems to strike N-S.

1t is interesting to note that there is apparently a big dislocation in the strata
in this vicinity, inasmuch as a fault scems 1o run from just north of Nallamekala-
palle in a W. N. W. direction, passing soutl: of the : mall village of Ramapuram.

The author was hown veins of calcite in the lowest members of the Vaimpallis
at Jakkasanikuntla (57 13/16; 15° 8 307: 77° 46" 30”), which were incorrectly
believed locally to be barytes.  He was also informed of the presence of barytes
to the south-west of Nallamekalapalle, Lut was unable to trace this. )
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26. Narayanapuram (57 EJ16; 15° 9" 30" : 77° 4i").

Narayanapuram® is a village some 2} miles north of Nallamekala-
palle. Tt is distant 5% miles from Jakkulacheruvu railway station.

No. 50.—A vein of barytes of indefinite width occurs in crushed Vaim-
palli limestones 1 miles south-east of Narayanapuram in the Peddapaya reserved
forest. Two shallow pits, overgrown with grass at the time of the author’s visit,
said to have been dug by M. R. Ry. B. P. Sesha Reddy Guru of Betamcherla,?
give but little information as to the economic possibilities of the occurrence. The
vein is of fair width, pure in its central part, but containing much limestone in its
marginal portions. The path from the village of Boyanapalle (57 E/16; 15° 8’
30”: 77° 49’ 30”) to Narayanapuram® more or less follows the course of a fault,
which runs a short distance to the north of the barytes occurrence.

There is a very old deep well of a tortuous nature at the temple three-quarters
of a mile east of Narayanapuram. The excavators appear to have followed a defi-
nite line of crushing and it is possible that the hole was originally made in following
a vein of barytes,

27. Peddapaye (67 E[16; 15° 10" . 77° 50').

Peddapaya, or Devagudipad, though a small village, gives its
name to a reserved forest, situated to the west and south-west of
the village, in which there are several oceurrences of barytes. All
of these except one (No. 50) have been classified under this heading.
M. R. Ry. B. P. Sesha Reddy Guru of Betamcherla held 16 acres
75 cts. under prospecting license in 1920, and later blocks of 22 and
7 acres respectively ; H. M. D. Ashroff Hussane Khan of Kurnool
held one acre under a prospecting license.

The barytes deposits described hercafter are about ten miles
from Jaklkulacheruvu station on the Madras-Bombay broad-gauge

line, and 17 miles south of Dronachellum junc-
communications. %a¥  tion (Dhone) station on the Guntakal-Bezwada
metre-gauge line (Dronachellam junction is the
commencing station of H. 1. TL. the Nizam’s CGuaranteed State
Railway line to Seoanderabad). They arc rather inaccessible and

! Narayanapuram also rcjoices in the names of Puisanrangarreddipalle and Pach-
manipalle.  Though tho inhabitants speak of it as Narayanapuram, this name is not
generally used by those of other villuges,  Accordingly, there is occasionally great con-
fusion as to which village is meant.

2 Sec notes under Peddapaya on page 49,

3 Thero is a good exposure of the basul members of the Vaimpallis and of the Gul-
cherus to the north of Narayunapuram and near Gudipadu (57 Ef16; 15° 117: 77° 4¢°
307).  The Gulcherus here consist of some ten to 12 feet of very coarse conglomerates
at their base, followed by about 15 feet of finer, gritty, ferruginous conglomerates, and
thon by ton feet of u gritly sundstone, all ovorlain conformably by Vaimpalli shales.
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there are no roads that can be utilised. The bullock-cart tracks
here are bad inasmuch as there is abundant wind-hlown sand In
the vicinity of Narayanapuram and Jakkasanikuntla, which villages
lie between the deposits and the station.

No. 51.—A shallow pit, overgrown with grass at the time of the author’s
visit, has been dug at about the 1,800 fect contour and about three-quarters of
a mile west of the summit on the western shoulder of the large hill, 2,070 feet, in
the Peddapaya reserved forest. ‘This is approximately 2% miles W. S. W. of Pedda-
paya village. Barytes oceurs in a vein in siliccous Vaimpalli limestones which
here dip casterly. There are present quite a number of fragments of a reddish,
very ferruginous, fine-grained silicified rock which appears to be an altered, meta-
somatised limestone that has entirely lost its calcarcous nature. The top of the
hill is crowned by Pulivendlas, Vaimpallis forming its base and sides, The barytes
seems to occur along a fault course. Its apparent small size does not ofter pro-
mising possibilities.

Frequent signs of breceiation were noted aleng the northern flanks of the
hill; also a small vein of barytes of indefinite width and extent which cropped
out on a path a quarter of a mile W. N. W. of the summit.

Anumber of pits have been dug! a short distance away at a place about a
quarter of a mile north-west of hill station 2,070 feet.  On the one-inch map, the
locality is between the A and Y of ¢ PEDDAPAY A R.IV (the topography shown
on the sheet is not good). 1t is about 1} miles W. 8. W, of Peddapaya and 331
miles duc south of Chandrapalle. The bharyles vein exposed by the pits varies
from a few feet to a few inches in thickness. The barytes (N 563) is of fair quality
and a considerable amount has been excavated and carted, it was said, to Dhone,
which is 17 miles to the north.

These three occurrences all lie along the same general line which bears at 240°.
The two former appear to be along a fault line with abundant breeciation; but
the last occurrence, which is the most important, is apparently not along a fault
course, though it is along the continuation of the same general line of the fault.
No brecciation was noted in its vicinity. It is quite possible that the barytes vein
is continuous from the first to the third occurrence, as occasional fragments of
barytes were noted when tracing the veins. But the situation and apparently
small quantity present at the first and second occurrenees are not encouraging.

No. 52-=Very irrcgular  veins of greyish barytes, obviously replace-
ment deposits, were seen in pits dug in siliceous Vaimpalli limestones in the Pedda-
paya reserved forest, slightly more than one mile W. N. W, of Peddapaya village,
1t anything, they have o general north-casterly trend, but it s exceedingly in-
definite.  No signs of breceiation were noted,  The vecutrence is not promising,

28. Chandrapalle (57 E[16; 15° 12 80" 77° 49').

Chandrapalle is some ten miles north-cast of Jakkulacheruvu
railway station but, as in tle case of the Peddapays cecurrences,

Said to havo been dug by ML R. Ry. B. P. Sesha Reddy.
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barytes excavated in its neighbourhood appears to have been carted
generally to Dronachellam (Dhone) station, though that station is
some 2% miles further distant. Dronachellum station is apparently
more favourably situated for marketing the barytes than is Jakkula-
cheruvu station.

As has been noted previously (p. 43), the existence of barytes
in the vicinity of Chandrapalle has been known for a very long
time.

"The geology of the country east of Chandrapsalle is very interest-
ing. Between this village and Kommamarri (57 E/16; 15° 12':
77° 52),! there is a small flat-topped hill

is capped by Banganapalli rocks, the
basal members of the Kurnools, resting unconformably upon the
Tadpatri shales? and associated doleritic sills. To the west of this
plateau, crosion has exposed Vaimpalli limestones and Pulivendla
quartzites which here are very much shattered and faulted, presu-
mably in pre-Kurnool times. The general trend of these faults
is B.-W. Two occur in the hill miles S. S. E. of Chandrapalle.
Dolerites underlie the Pulivendla quartzites to the cast and south-
cust of the village. These sills hecome increasingly important as
the rocks are followed along their strike towards Malkapuram
(67 E/15; 15° 20" 30": 77° 59’) and Betamcherla (57 I/3; 15°
27°: 78° 8" 30”) and have been described in detail in the author’s
ashbestos report.

Geology of the area.

No. 53.—Soven furlongs cast of Chandrapalle, on the western side of
the large hill rising to 2,060 feet, and situated within the Jaladurgam reserved
forest, barytes may be seen in an exposed shallow pit dug at about the 1,850 feet
contour. The top of the hill is crowned by Pulivendlas, which conformably overlie
Vaimpalli limestones and trap sills. It appears from the frequency of the occurrence
of bhoulders of trap on the grass-coverced slopes immediately below the pit that
the barytes deposit is itself in trap. Tt extends for about 150 yards in a N.-S.
direction. Some signs of brecciation were noted further to the north of the barytes
and it is possible that the deposit is along the continuation of a fault line. The
barytes has been used locally to a small extent.

A quarter of a mile S, S, W. of the above occurrence and situated seven furlongs
E. S. E. of Chandrapalle, on a little knoll just inside the reserved forest boundary,

t See footnote on page 51,

2The curious conceretionary markings of the Tadpatri shales are very interesting.
Specimens (43-903) from two miles B. N, T, of Chandrapalle, in the valley running to-
wards Siddanagatta (57 I3/16; 15° 137 30”: 77° 51’), appear to contuin immaiure
brachiopods ; but the markings arc coneretionary in origin (scc W. King, op. cit.,
pp. 187-188).  They muy be compared with the larger  coneretions (44-53) collected by
Dr. Tox from flaggy beds in tho Tadpatris, six miles S, S, W. of Muddanuru in the Jam-
melamadugu taluk of the Cuddapah district.
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another vein of barytes was noted in siliccous Vaimpalli limestones. No pits have
been dug, but it does not appear from surface indications that the deposit is pro-
mising. Trap occurs nearby.

29. Hussainguram (57 E[16; 15° 14': 77° 49’ 30").

Hussainpuram is some 11 miles south of Dhone along bad bullocl:-
cart tracks.
There has been much faulting east of the village Letween it
and Siddanagatta. The most conspicuous fault is that occurring
. . in the spur running E. 8. L. from hill station
1,635 feet. A N.-S. fault and also an E.
N. 1i~W. S. W. fault may Le scen near the dam on the path between
the two villages -the effect of both of these on the outerops of the
Pulivendlas capping the Vaimpallis is very noticeable.

No. 55.—The barytes deposit described hercafter has jmportance as it is
considered the type example of the mode of cccurrence of very many barytes
veoins in the Kurnool district. It occurs just without the Jaladurgam rescrved
forest, seven furlongs E. N. E. of Hussainpuram and about the same distance
south ( a little east) of Bhavipadu,! Apparently the deposit oceurs in land belonging
to both villages. 'The survey numbers of the blocks held on a mining lease by M.
R. Ry. B. P. Sesha Reddy Guru of Betamecherla, however, are 592/1 B and 522/1
of ommamarri.?

The lessce has concentrated work chiefly on one pit at the north-castern end
of the vein, where he has dug to a depth of some 20 feet. Tho other pits tracing
the vein towards the village are relatively shallow.

The barytes occurs in grey Vaimpalli limestones which dip ecastward from
10° to 20° and which gradually become yellowish in colour on exposure on account

1 Known locally as Bypalle and Bhavipalle. The name must not be confused with
that of the large village of Pyapalli, five miles west of Hussainpuram.  Pyapalli is shown
on the old maps as Paipully, and in the Post Oflice Guide as Peapully. No. 55
is spoken of locally as Bypalle barytes; but to avoid confusion, it is Letter that it be
referred to Hussainpuram,

2 Kommamarri is a smaller village than cither Bhavipadu or Hussainpuram and
inevitably confusion must result when a village, the name of which is taken for sub-
divisional purposes, is further distant from a bloch than a larger village,

It is interesting to note here that a prospeeting license for bloeh No. 747 of +f aceres
12 cts. was granted to 1. M. D. Ashrofr Hossane Khan Mandoji of Kurnool; and in
1921, for block No. 633 of 6 acres 67 cls. to M. R, Ry. B. P. Scsha Reddy Guru, The
positions of these blocks are unknown. o

In this connection, it may be mentioned that muny prospecting livenses for barytes
have been issued for blocks in the Jaladu. gam reserved forest, Some of these ace the
oceurrences deseribed under Chandrapatl; (pp. 50-51).  Rumapuram (pp. 564-66) and
Kocheheruvu (p. 5). LThe acrcage alono ot these blocks was given to the author, and
further correspondence was unsuccessful in ol ng.thur exact positions.  Licenscs,
however, have also been issued for plots of Jaladurg n villnge.  The author was ulf'ormcd
thot Nos. 52/1 and 2, 63/2, 66/1 and 2, 83 and 1153 of Jaledwigam are at a distance
of nearly five miles to the west of the villsge. 1t is probable, therefore, that tho baryets

occurrences in these plots are those dizcussed in the Ramapuram area (sce pp- 54-635).
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of the oxidation of the ferruginous matter in them. The excavated strata show a
certain amount of movement to have taken place, but the occurrence does not
occur along any well-defined fault course. It is extremely irregular in nature
and its sinuous, though generally N. E.-S. W., course suggests that the barytes
has been deposited from solutions following a tortuous path in their percolation
through the limestone.

The deposit varies in width. The pit is some 15 feet broad, but some of the
base exposed at the time of the author's visit was limestone and not barytes. The
amount of movement that has tuken place is insufficient to account for the thickness
of the deposit and this gives added weight to tho view that replacement of the
limestone walls by barium-containing solutions has taken place.

The barytes (N 564) is pure and of good quality. A very interesting feature
is the occurrence of large vugs in the vein into which hemihedral crystals of barytes
(N 563) project. These vugs are frequently up to 12 inches in length and four to
five inches wide. Others are much smaller.

Though a considerable amount of barytes has been excavated from this pit,
and there is much more availablo, yot its reserves are far from inexhaustible. The
pits already dug indicate good rescrves, but it is considered that more prospecting,
cspecially towards the north-cast, should have been undertaken before a mining
lease was taken out. It will bo interesting to learn as mining progresses whether
or not a connection has been traced betweon tho trap and the barytes.

30. Rawgapuram (57 L]1d 5 16° 16”5 77° 49').

The Rangapuram under which these barytes deposits are classi-
fied is a small village between miles 4 and 5 from Pyapalli on the
Pyapalli-Banganapalle third-class road,® and must not be confused
with the larger village (57 I/3; 15° 24’ 30”: 78° 4’ 30”) of the same
spelling which gives its name to a railway station on the Guntakal-
Bezwada metre-gauge line. The Rangapuram in question is some
ten miles 8. S. W. of Dhone (Dronachellura) station. 1t is also
kuown locally as Rangapalle.

The first two occurrences of barytes are interesting in that the
Vaimpalli limestones and  shales in which they oceur are much
lower in the stratigraphical scale than is commonly the case.  The
last occurrence has an intimate relation with the Rumapuram fault
described later (see p. 63 also Pl 4, fig. 2).2

No. 56.—Barytes was noted in a cultivated field a quarter of a mile
S. 8. E. of Rangapuram. No pits have been dug and it iy impessible to state the

1 See Plate 4, fig. 2.

2 Prospeoting licenses for barytes for plots Nos. 21 A, 54/1 E and 231 of Mettupalle,
u larger village to the north of Rangapuram, have been issued by the Collector, ™ The
position of the first two plots was stated to be ¢ four miles from Mettupalle to the south’ ;
that of block 231 to be ‘ four miles Lo the cast of Mettupalle’. Thus it is possible that
tho first two plots are those in which tho Rangapuram deposits oceur.

BARYTES IN THE KURNOOL DISTRICT. o0

probable amount present. The amount of debris was large. The soil indicates
the barytes vein to occur in siliccous Vaimpalli limestones.

No. 57.—Barytes was also noted a quarter of a mile N. N. E. of
Rangapuram, just outside the Mettupalle reseived forest. Again no pits had been
dug, bub it is thought that therc is no large quantity of barytes available. The
vein is in silicecous Vaimpalli limestones, low down the stratigraphical scale.

No. 5§8~—A few very shallow pits have exposed a vein of barytes one
nile E. N. E. of Rangapuram, where much faulting has taken place. The deposit
occurs to the west of the low ridge separating Bhavipadu from Rangapuram, which
is capped by Pulivendla quartzites and faulted on its western and castern sides,
A sketeh section of the relationships is given as figure below. 14 is not thought
that the possibilities of the deposit are large.
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F1o. 2.—Sketoh section showing the relationships of the ridge, capped by Pulivendls
quartzites, which trends N. E.- 8. W. between Rangapuram and Bhavipadu (sheet
67 I/15).

31. Ramapuraie (57 Ljld; 15° 17" : 77° 52').

Ramapuram is a small village between miles 8 and 9 on the
Pyapalli-Banganapalle third-class road. It is some 74 miles south
of Dhoue, but it appears that most, if not

of large quantity of barytes which has
been removed from its near vicinity, has been carted to Malkapuram
station, which is some nine miles distant to the north-cast. The
area is extremely interesting on account of the intense Dbarytisution
that has taken place in this region of much faulbing.!  The chiel
fault, which has been termed the Ramapuram fault, trends N. M-
S. W. to the west of the villawe, snid crosses the Pyapalli-Bangana-
palle road in the neighbowhood of mile 7 and more or less follows
the western Loundary of the Madhaveram reserved forest. It s
undoubtedly continuous with the dislocations referred to previousiy

Geology of t ¢ area.

1 See Plate 4, fig, 2.
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as being on either side of the ridge between Bhavipadu and Ranga-
puram.

An important cross-fault runs E.~W. along the road a quarter
of a mile north of Ramapuram. There are numerous other small
faults here trending in various directions.

Attention must be drawn here to that important physiographical
feature, called by King! the Pasupula (old spelling, Puspulla)
terrace, which, to all intents and purposes, may be considered as
commencing here. The country formed of Vaimpalli limestones
and intrusive sills of basalt and dolerite, which is to the north and
west of the Pulivendla quartzite ridge, forms a terrace which is
at a higher elevation than the general level of the Tadpatri shales
which overlie the Pulivendlas, and are found to the east and south
of the Pulivendla ridge. TFull advantage has becn taken of the
cross-fault at Ramapuram by the utilisation of the valley along
its course for the ascent here of the terrace by the Banganapalle-
Pyapalli road.

With the exception of a few fragments in the vicinity of hill
station 1,696 feet, the Ramapuram area is conspicuously free from
sills of dolerite or hasalt; they, however, commence in force a shart
distance to the north-east.

No. 59.—Within the Madhavaram reserved forest, between half and one mile
north of Ramapuram village, many pits have been dug for barytes and a consider-
able quantity of that mineral (over 100 cart-loads) excavated and carted, so the
author was informed locally, to Malkapuram railway station.? Practically all
the pits have been refilled and all traces of their previous existence, and also of the
barytes, will shortly be lost through vegetation covering the ground. Their sites
were, however, plainly visible at the time of the author’s visit in February, 1932
(probably about a ycar after the pits were filled in), and he was also fortunate
enough to obtain the services of a cooly from Kochcheruvu who was cognizant of
their localitics.

The author is not in a position to state whether or not the deposit is worked
out. It is thought that only the easily accessible material has been removed and
thut if the pits wero reopened, abundant more barytes, admittedly more difficult
to worl, would be available. It is a great pity that the arca has not been worked
systematically in a workmanlike manner.

1 0p. cit., p. 164, Pasupula (67 I/3; 15° 19’ 30”: 78° 1) is in Banganapalle State.

*The Collector’s list notes that a prospecting license for barytes “for Llocks of 7
acres, 3 acres 20 oty. and 31 acres in the Madhavaram reserved forest, and for plots
Nos. 289 and 374 of Madhavaram village, the two last totalling 73 acres 17 cts., were
granted to IL M. 1. Ashroff Hussano Khan Mandoji of Kurnool. Other occuircnecs
of barytes in this reserved forest will be given, but it is thousht that the blocks ment-
joned above aro those in which the barytes deposits at pr(‘S(‘ll'-cdt‘SCrilvcll occur.

BARYTES IN THE KURNOOL DISTRICT. 00

The intensive faulting in the area is shown by the contortion of the Vaimpalli
limestones and shales, and also by the ubiquity of the outcrops of Pulivendla quartz-
ites which cannot be explained on the grounds that these quartzites arc unconform-
able upon the Vaimpallis. The general dip of the limestones is to the south-east.
but there are frequent changes to the south and cven west. The main deposit
seems more or less to follow the Ramapuram fault along the western boundary
of the Madhavaram reserved forest; the veins which lie within the forest in the
acute angle between this fault and the cross-fault running E.—W. may be considered
as stringers in less disturbed siliccous Vaimpalli limestones. There are also traces
of a few pits which have been dug outside the forest on Ramapuram lands.!

No. 6).—Numerous veins of barytes have been exposed by pits to the
west and south-west of Ramapuram within a radial distance from the village of
11 miles. The veins are too numerous to be described separately, but the most
important are noted hercafter. Certain are probably intimately connected with
the Ramapuram fault, but the general nature of the bullk of them is that of replace-
ment deposits. some being strikingly similar to the Hussainpuram occurrence
(pp. 51-52).

Just over a quarter of a mile south-east of mile 7 on the Pyapalli-Banganapalle
road, at the southern end of the little uncultivated patch on the Kochcheruvu-
Hussainpuram track, several shallow pits, two to three feet deep and of varying
width, have been dug to expose veins of barytes a few fect in thickness in Vaim-
palli limestones. The limestones dip E. & E. at 20°; the general trend of the
veins is E.-\V. Staining of malachite was noticed. 'Che excavated barytes is
said to have been carted to Dhone.

In the same uncultivated patch, but nearer the road and two or three furlongs
east of mile 7, other E.—W. veins of barytes have been slightly worked, but the
barytes is not of as good quality as that described above, nor are the veins so thick.
"Chere is also more malachite present. However, in a few pits adjacent to the road.
the quality of the barytes is better. These occurrences ave about 11 miles west
(a little south) of Ramapuram,

In the cultivated ground on the northern side of the road, there is abundant
cvidence of the presence of Pulivendla quartzites.*  Judging by the abundant
debris of barytes here, it is possible that there are large deposits of this mineral.

About 1! miles south-west of Ramapuram, there are numerous little faults
which have given risc to small fault breccias. Associated with these are many
replacement deposits of barytes.

The amount of barytes in this arca west and south-west of Ramapuram must
be large. As has been the case for the deposits north of the village, much has
alrcady been removed and the pits refilled. It is considered, however, that there
are large untapped reserves of the mineral still awaiting exploitation.

No. 61.—A trench some 12 yards long and a few feet broad has been
dug {o expose barytes occurring as a replacement deposit of the Hussainpuram
type in Vaimpalli limestones on Kochcheruvu lands, 1} miles No N, W, of Rama-
puram.® The strata in its vicinity are little disturbed, but it is thought that the

1 See footnote with reference to the Jaladurgam lands under Hussainpuram (p. 5t).

2 [t is possible that these outerops are continuous with those on the riduee between
Bhavipadu and Rangapuram (see pp.  52-53).

3 The deposit is 1% miles 8. S, W, of Kocheheruvu.  see footnote on page 56,
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deposit is an offshoot of the Ramapuram fault which lies half 2 mile to the south-
east, A small quantity of barytes has been removed.

32. Kochcheruvw (57 Ef15; 15° 19': 77° 81 30").

Kochcheruvu is an important village about five miles sonth of
Dhone.

The relationships of the traps occurring to the south-east of
the village with the Iulivendlas and Vaimpallis have been described
by the author in his asbestos report. It is
interesting to note, however, that the basal
Vaimpallis and Gulcherus to the west and south-west of Kochcheruvu
arc very brecciated.!

Geology of the area.

No. 62—A small vein of barytes of no great importance occurs in
grey Vaimpalli limestones in the Madhavaram reserved forest, two miles east of
Kochcheruvu.? It strikes at 250° and dips at 80° to the north-west. The vein
is very irregular and intermittent. A nearby fault runs N. N. W.—S. S. E. to the
trap hill 2% miles I, S. E. of Kochcheruvu. The barytes vein is half 2 mile S. 8. W.
of the deserted village of Pachkanama (or Pardeshbhai).

83. Dharmuvaram (67 I[15; 15° 21' 30" : 77° 83").
Dharmavaram is a small village two miles S. 8. 1. of Dhone.

Its vicinity is unimportant from the barytes point of view, but
is interesting inasmuch as it is situated necar where the fexing
. i movements affecting the Cuddapahs dislocated

them. There appears to be a large disloc-
ation, the Dhone fault, which is between Dhone and Dharmavaram
along a line through Conivanipalle (57 LE/15; 15° 21': 177° 52')
and Chintalapalle, trending N. N. J.-S. S. W. The extiemely
silicified Gulcherus and Vaimpallis to the west of the fault Lave a
general Ii. 8. Ii. dip; those to the east of the fault dip to the S. S. K.

1 The faults here have no provailing trend. There is a very important one trending
E.-W., 14 miles north-west of the deserted village of Krishnapuram, which has its
cffccts on tho Gulcherus underlying the Vaimpallis.  Another trends E. 8. E~W. N, W,
through hill station 2,017 fect, west of Kocheheruvu, and is crossed by another (N.- 8.)
fault at the hill station. ‘T'he Dhone fault, which trends & S, W. to Kocheheruvu,
has been desoribed under Dharmavaram,

2 Block No. 294 A/1 A of Kocheheruvu of 21 acres 20 cts. was held under a prospecting
license by H., M. D, Ashroff Hussane Khan Mandoji of Kurnool, and au unsurveyed tlack
of G acres 25 cts. by H. M. ). B. Abdul Nabi Sahib of Dhone; but it was not possible
to ascertain tho exact positions of these bloeks.

BARYTES IN THE KURNOOL DISTRICT. 57

Another definite, but less important, fault trends N. N. W.-
S. 8. E. through the valley south-cast of the small village of Bug-
ganipalle.?

No. 63—Barytes occurs on the western side of the hill three-quarters
of a mile west of Dharmavaram and about the same distance S, by L. of the deserted
village of Periked.® There are a few shallow pits now filled with debris, from which
some person in Dhone has excavated the barytes. The western side of the hill
is extremely silicified and at times ferruginous. The barytes is intimately mixcd
with impurities and it would be difficult to work. There i3 no large quantity avail-
able.

A few thin veins of the replacement type were noted on the summit of the
hill. It is thought that the first deposit is more or less along the line of the
Dhone fault, and that the veins on the summit are stringers from this main fault
channel.

34, Karanapilunta (57 Ef15; 15° 21': 77° 8:£'50").

Karanapikunte is a small village about four nules south-cast
of Dhone and slightly more than this distance W. 8. W. of Dalka-
puram station.

No, 64.—A thin replacement vein of barytes occurs in yellowish Vaim-
palli limestones 13 miles 8. S. E. of Karanapikunta?® in the Madhavaram reserved
forest. A small pit indicates that the deposit has no economic value.

35. Kamalapwram (57 E[15; 16° 21': 77° 567).

Kamalapuram is a small village 2} miles south-west of Malka-
puram station and gives its name to a small reserved forest to its
north.

11'he Bugganipalle in question (57 13/15 ; 15° 287 77° 53’ 307) must not be confused
with tho more important village (57 1/3 5 15° 28" 507 . 78° 10" 30 ) with a station of the
same name (at mile 303-5 on the Guutakal-Bezwada metre-gauge line). . .

"Phe small fault in question is near mile 279 on the Guntnl&ul-],L-Z\\';ulnluul\\u_v.
King’s mapping of the area near Bugganipalle is incorrect. Ho_s]m\\':\i the Guleherus:
as extending across the railway line to Bugganipalle (old spelling, Bookapully) and
Dharmavaram (Durmaverum), whereas in point of fact, the Gulcherus do not extend
south of the line.  King also shows Chintalapalle (Chintalpetta) x_\s.bcm{_'_ou the ]umt‘wn
between the Guleherus and Vaimpallis, whereas it is well on Vaimpallis and the Gul-
cherus ¢rop out a considerable distance to the west. X .

3 Bloch No. 702/Z of Dhone has been held suecessively by various gentlemen sinee
1918, The Collector's list also shows block No. 703 of Dharmavaram as being held
under prospeeting license in 1027 by H. M. D. Ashroff Hussane Khan M;mdqjx of l\llruuul.
but enquiry clicited the information that it is * three miles south-cast from Dhone .
Block 702/7Z was stated to bo * 2% miles due cast from Dhone’. 1t is thought that both
these positions are incorrect.

3 See Plate 4, fig, 2,

I
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The bordering southern range in this forest is capped by quartz-

ites which appear to be of two ages, Banganapalli and Pulivendla.
The younger Banganapalli quartzites and sand-
stones crop out in force a short distance to
the north-east (see pp. 59-60). Three faults are conspicuous—
one trends N. N. W. and its course has been followed by the path
from the village to Bugganipalle’; another trends at right angles
and is situated to the north-west of hill station 1,765 feet; and the
third is parallel to the latter, but runs at the foot of the houndary

ridge, north-east of the village.
Numerous prospecting licenses for barytes in the Kamalapuram
area have been granted.?

No. 65.—A N.-S, vein of barytes occurs in yellowish of grey Vaimpalli
limestones five furlongs north of Kamalapuram and just outside the reserved forest.
Deep pits have been dug but were refilled prior to the author’s visit. The occurrence
is of the replacement type, similar to that at Husainpuram. A dolerite (43-891,
21806) of rather spotted appearance crops out nearby.

A similar N.-S. trending vein of braytes occurs a short distance to the west.
The barytes here appears to be rather grey in colour. The pits were also filled
at the time of the author’s visit and so here, as in the previous case, it is not possible
to give an idea of the potentialities of the deposit. Both, however, are probably
related to the last fault mentioned above.

The barytes excavated from these deposits was carted to Malkapuram station.

No. 66—A few thin veins of barytes, striking N.-S., were noted in
Vaimpalli limestones just inside the reserved forest at the southern foot of hill
station 1,765 feet, about one mile W. N. W. of Kamalapuram village.

Geology of the area.

No. 67.—The path from Kamalapuram village to Bugganipalle village
follows the course of a N. N. W.-S. S. E. fault along which, about 1} miles north-
west of the former village, there has been deposition of a large quantity of iron
oxide and a certain amount of barytes. The barytes is generally reddish-grey
in colour and is of such poor quality (N 570) that though many shallow pits have
been dug, vory little barytes scems to have been removed from this vicinity. Cal-
ecite (N 571) is associated with the barytes.

No. (8, —A small roplacement vein of barytes in Vaimpalli limestones
crops out just south of the cultivated field on the path from Kamalapuram to
Bugganipalle, 1} miles north-west of Kamalapuram.

1 See footnote on pago 57.

* Blocks of 3 acres 50 ots., 4 acres, 10 acres, 12 acres and 18 acres 3 cts. were granted
to M. R. Ry. V. V. Subbiah Pantulu of Vuyvuru Kistna district, and of 3 acres 4 ets.
and 8 acres to M. R, Ry. 8. P. Ranga Rao of Kurnool. The former gentleman has had
an interest in the b-n'yth of this locality since 1925. Aslong ago as 1916, the Iate Mr. A
Ghose of Gooty hold a prospecting license for barytes for a ‘block of 3 acres 5 cts. in the
Kamalapuram reserved forest.
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36. Erragunta (57 EJ15; 15° 23': 77° 56).

Erragunta is a small village sitvated just north of the railway
line a,nd midway between Dlonachellam (Dhone) and \Iulkapumm
stations. The deposits classed under this head occur south-west
of the village and to the north of the Kamalapuram reserved forest
but south of the railway line.l  There are at least two important
faults in this region, both approximately E.~W., along which there
appears to have heen deposition of barytes.

No. 69.—There is much barytes in o vien trending E.~W., situated
about three-quarters of a mile south-west of Erragunta, which can be traced for
a distance of more than half a mile by means of occasional pits which have been
dug along its course. The barytes occurs in siliceous and chaloedonic Vaimpalli
limestones, just north of a very crushed zone in which there has been much silici-
fication. The amount of silica present will undoubtedly hinder any working of

the barytes, which appears to be of fairly good quality. A vein exposed half a
mile S. by W. of the village may be connected with this deposit.

No. 70.—Several other occurrences of barytes were noted 1n this vicin-
ity. Asingle pit has been dug about onc mile S. W. by W. of Erragunta, exposing
a replacement vein of barytes. There are also several veins of o similar nature
on the north-westerly slopes of the range bordering the forest, roughly about 1*
miles south-west of Erragunta. One also occurs on the south-westerly slopes of
the central peak of the range, but is of no great extent.

37. Valasala (57 EJI5; 15° 23' 30" : 77° 58 30").

Valasala is a small village 1% miles N. by E. of Malkapuram
station.

The geological structure of its neighbourhood is especially interest-
ing inasmuch as the basal members of the Kurnools (the Bangana-
pallis) are developed in force and can be
seen overlylng unconformably the barytes-
containing Vaimpalli rocks.2  They crop out at about the 1,750 feet
contour horizontally or with gently rolling (generally easterly) dips;
their elevation descends gradually as they are traced into sheet
57 1/3. It also appears that the original land surface on wh'ch
the Banganapallis were deposited mue { have been very irregular in

Geology of the area.

1 See Plate 5, fig. 1. The hills to tle north of tbe villazo were not visited, but they
appear tg bo compoch of Gulcherus capped by Vaimpallis, all with a general south to
S. 8. E. dip.

2 Sce Plate b, fig. 1.

r2
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nature.! Occasional small traps were noted in the hills north of the

station.

No. 71.—Several veins of barytes can be seen to the south-west of
Valasala within a distance of 1} miles from the village. They are mostly of the
replacement type in Vaimpalli limestones. One vein, however, miles south-
west of the village, is in very crushed and ferruginous shales and limestones. Its
quality is not good (N 569) nor does the available quantity of barytes appear to
be large. The other veins are situated as follows :—in a cultivated field five fur-
longs W. S. W. of the village ; 300 yards due south of the foregoing and in the bed
of & stream running S. 8. W. to cross the railway line between miles 284 and 285 ;
and on the cart track to the station from Valasala, three-quarters of a mile S. S. W.
of the village.?

No. 72.—A crushed area of intense barytisation has its centre about
three-quarters of a mile north-west of Valasala, north of hill station 1,811 feet,
and extonds just inside the North Dhone reserved forest.®> It continues around
tho slopes of the Valasala hill to the headwaters of the tributary of the Erragunta
stream, five furlongs west of Valasala. There seems but little doubt that this area
extends under the capping of Banganapallis towards Valasala village, and is pro-
bably continuous under that capping with barytes No. 73 described hereafter.
The small vein of dark grey barytes exposed on the path from Valasala to Eira-
gunta (about a quarter of a mile west of Valasala) is probably part of the deposit.
It is unfortunate that this barytes is gencrally of poor quality, being greyish in
colour, as there is undoubtedly o large amount present., The occurrence is very
rimilar to deposit No. 59 at Ramapuram (see pp. 64-65).

No. 73.—A quarter to half a mile IB. N. E. of Valasala, in the head-
waters of and on the castern side of the Malkapuram stream, there are numerous
veins of barytes striking B.~W., with stringers trending N.-S. The Vaimpalli
limestones in which they occur dip south at a gentle angle and, across the river,
are overlain by almnost horizontal Banganapalli ferruginous sandstones and grits,
It is thought that this barytes is probably continuous with the barytised area
described previously.

No. 74.—A small vein of barytes, striking approximately E.-W., the
same strike as that of the Vaimpallis in which it occurs, was noted a quarter of a

! King's field maps and his published map do not show these Banganapallis.  Ilo
has failed to recognize that thoy extend as far west as Valasala. The high hills in the
Dhone reserved forest to the north of Valasala arc probably formed of Gulcherus and
Vaimpullis, capped by Banganapallis.

#"I'here are signs of dislocation in the vicinity of this last vein.

3 'The uuthor was informed that the pits on Valasala lands were dug by the Jagirdar
of that village, and that those dug in the North Dhone reserved forest were made by
AL R. Ry. B. P. Scsha Reddy Guru of Betamcherla.  Numerous applications have been
aranted for prospecting licenses for barytes in the North Dhone reserved forest and the
author hus been unable to find the exact localities of the areas in question. J\s long
ago as 1916, Messrs, A, Ghore and Co. of Gooty held a prospecting license for barytes.
M. R. Ry. B. P. Sesha Reddy held under prospecting licenses at various times during
the years 1018-1923 blocks Noa. 13, 14, 18, 28, 29, 32, and 34-40 of the reserved.forest.
He has also held plots subsequently to 1023, but M. R. Ry. 8. P. Ranga Rao of Kurnool

and M. F. Ry. V. V. Subblalk Lantulu of Vuyyuru, and, also, but to a lesser extent,
I1. M D Ashroff Hussune Khan Mandoji of Kurnvol, have been the chief holders of
suoh liconses.
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mile south-east of Valasala. It crops out just below the covering of Banganapalli
sandstones on the southern scrap of the plateau.

No. 76.—A vein of barytes was noted three-quarters of a mile east
(a little south) of Valasala in a cultivated field. The pits dug previously were
refilled prior to the author’s visit. Several trap boulders were noted in their near
vicinity, but none actually i site. The possibilities of the vein are not large.

No. 76.—A considerable amount of barytes has been excavated from
pits just inside the North Dhone reserved forest, just over  miles east (a little
north) of Valasala. The area is one of intense crushing and silicification appears
to have taken place. The barytes does not appear to be of much better quality
than that north-west of Valasala (p. 72).

No. 77.—Other Dbarytes veing were noted in the North Dhone reserved
forest to the south and S. S, E. of the last occurrence. Thus 15 miles E. S. E. of
Valasala, five pits have exposed a small vein of barytes (N 568) with the exceptional
strike of N. N. W.-S. 8. E., which was traced for about a quarter of a mile up
the dip slope of the Vaimpallis. This is of fair quality and deserves attention.
Yet another vein crops out between this last and deposit No. 76 1o the north.

38. Clinna Malkapiram® (67 155 15° 221 77° 58" 30").
Chinna Malkapuram lies half a mile 1. N. . of Malkapuram
station and two miles N. N. W, of the village of Malkapuram.

No. 78.—The single deposit of barytes described here crops out to the
north of mile 287 on the bend of the Guntakal-Bezwada railway line some 1] miles
E. S. E. by E. of Chinna Malkapuram. It is less than 20 yards from the line, in
yellowish Vaimpalli limestones which ave crushed and brecciated a short distance
north of the vein. It appears that the vein, which is of fair quality, runs parallel
to a fault which trends E. N. E.-W.S. W.® It can be traced at least as far as
telegraph pole 287/5.%

39. Kottapalle (37 1|3 15° 22" 30" : 78° 2" 30").
Kottapallet is three furlongs south-cast of mile 290 of the Gun-
takal-Bezwada metre-gauge line, and just over 2% miles S. 8. W. of
Rangapuram  station. Al the barvtes classed under this head

1 In Telegu chinna means small; pedda means large. It is commonly found that
thero are two villages or hills of the same name and so distinguished, 1., Pedda
Yeckaluru and Chinna Yeckaluru, Peddagummani Konda and Chinnagummani Konda
(konda moans a hill).

2 There is possibly a cross-fault near mile 287 on the southern side of the line.

3 Prospecting  licenses for barytes have been held for plots of Malkapuram by
M. R. Ry. V. V. Subbiah Pantulu of Vuyyur, M. R. Rv. 1. P. Sesha Reddy of Betam-
cherla and Mr. A. Ghose.

1 See Plate 6, fig. 1. It must not be confused with Kottapalle (67 J/7; 14° 22/
78° 21’ 307) in the Pulivendla taluk of the Cuddapah district (see p. 18), near which
there are large deposits of barytes.  Keottapalle literally means * new village’, and se
the name is very commonly met in Telegu-speaking districts.

It is thought by the author that the survey numbers of Kottapalle held under
prospecting license for barytes are those containing deposits Nos. 83 and 8+ of Bukka-
puram (sce p. 63 and footnote No. 2).
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occurs south of the railway line and mostly within, or near, the
very irregularly-shaped Block A of the Rangapuram reserved forest,
which follows the boundary between the Dhone taluk and Bangana-

palle State.!

The geological structure of the country south of Malkapuram

has been discussed in detail in the author’s asbestos report. Its
eastward continuation to the south of Kotta-
palle is very smilar in nature. JImmediately
south of the village, the Vaimpallis have gently rolling dips, generally
southerly in direction. Doleritic and basaltic sills, which are
continued into the Malkapuram traps to the west and the Muddule-
tiswami rocks to the east, have been intruded into the Vaimpallis
just below the Pulivendlas, which form the E.-W. running border
ridge with Banganapalle State. Also faulting appears to have
taken place here, one fault trending north-east from just north of
hill station 1,835 feet. Younger Kurnool rocks, Banganapalli in
nge, crop out near Kottapalle village.

No. 79.—A vein of barytes crops out in yellowish forruginous Vaimpalli
limestone five furlongs E. by S. of Xottapalle. It is not of good quality and varies
largely. A certain amount has been excavated but most of it has been left at the
pit’s mouth as it is of too poor quality to remove. The pit was filled prior to the
author's visit. It was apparently some ten yards long and of no great depth.
Tho limestones here have a gentle south-casterly dip; the vein strikes N. E~
B. W.

No. 80.—Just inside the western end of Block A of the Rangapuram
reserved forest, 2} miles south-west of Kottapalle and five furlongs W. N. W. of
the border peak 1,836 fect, barytes (N 576) of good quality occurs as a replacement
doposit, striking E.~W. in ochrcous Vaimpalli limestones. Surface indications
do not show the vein to oxtend for any appreciablo distance.

No. 81.—Another vein, striking E. N, E-~W.S. W. for about a quarter
of o milo and moroe or loss parallel to the fault previously mentioned was noted 13
miles 8. 8. W. of Kottapulle in Block A of Rangapuram rescrved forest. A consi-
dorable umount of barytes has been removed but the pits were refilled prior to the
nuthor's visit.* Tho vein ocours in ferruginous and siliccous Vaimpalli shales and
limestones,

No, 82,—Mr. P. N. Mukerjee noticed two exposures of barytes a short
distanee apart, about 11 miles S. by . of Kotiapalle just north of the Rangapuram
reserved forest boundary.  The two small exposures are in limestone and are pro-
bably conneeted with cach other and allied to a fault noticed by the author striking
N. by E. just west of hill station 1,741 fcet. The strike of the barytes veins,
howover, is B. N. E.~-W. S. W.

* Yee Plato b, fig. 1.

9 Tn 1922, M. R, Ry. B. P, Scsha Reddy Guru of Betamcherla held bloek No. 34
of the Rangapuram reserved forest under a prospecting license for barytes. Ile has
sinco held blocks of nores 8 neres 96 ety., 7 acres 60 cts, and 6 acres 51 cty, in the same
regorved forest.

Geology of the area.
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40. Bukkapuram (57 I1/3; 15° 23': 78° 2').

Bukkapuram is three-quarters of a mile N. N. W. of Kottapalle,
but is on the northern side of the railway line! It is about 23
miles south-west of Rangapuram railway station.

The village itself is on Banganapalli sandstones, which extend
south-west along the railway line and north-cast towards Ranga-
puram, where they are overlain conformably

Jammalamadugu limestones and flags. The
Banganapallis have volling dips, especially noticeable in the neigh-
bourhood of the deserted village of Somapuram. They also crop
out in that part of the North Dhone reserved forest to the north-
west of the village of Bukkapuram.

“eo'ogy o° "¢ area.

The deposits described hercunder all occur to the north of the
railway line, and are in plots which, for revenue purposes, have been
subdivided as part of Kottapalle.®

No. 83.—A vein of barytes occurs in yellowish Vaimpalli limestones in
uncultivated land two miles W. 8. W. of Bukkapuram and about a quarter of
a mile N. N. W. of mile 288 on the Guntakal-Bezwada line. It is associated with
calcite (N 567). Specimens of the latter mineral with smooth rounded faces where
they meet the wall rock (limestone) have a pscudo-nodular appearance when they
are weathered out of the enclosing vein. The amount of barytes present may be
considerable, but the pits, dug, it is said, by the Jagirdar of Valasala, indicate a
vein of varying thickness and uncertain extent, but with a general E.~W. trend.?

No. 84.—A small vein, also with an E.-W. trend, crops outin Vaimpalli
limestones about a quarter of a mile W. N. W. of the last deposit (roughly about
21 miles W. S. W. of Bukkapuram). It has no economic value.

No. 85.—Pits have been dug by the Jagirdar of Valasala three-quarters
of o mile N. N. W. of Bukkapuram, just outside the North Dhone reserved forest,
exposing a vein of barytes striking B. N. E-\W. 8, W. for about three furlongs
or so. There has been considerable crushing and silicification of the Vaimpalli
limestones in which it occurs.

1 Sce Plato 5, fig. 1.

? As long ago as 1918, the late Mr. A. Ghose held block No. 849 of Kottapalle, total
ling 116 acres, under prospecting license for barytes, M. R. Ry. B. P. Segha Reddy
of Betamcherla held block No. 776/1 in 1923 and No. 210 BfI in 1927, Since then,
the latter gentleman, . M. D. B. Abdul Nabi Sahib of Dhone, Khan Sahib K. Abdul
1y of Bellary, M. R. Ry. Jayaram Reddy of Betamcherla and M. R. Ry. 8. P. Ranga
Rao of Kurnool have beld various blocks of Kottapalle under prospeeting licenses for
ll:tln'yltcs. The author was unsuceessful in ascertaining the exact poritions of the varivus

ocks.

3The author was informed of the existence of another vein of barytes between
this and Bukkapuram village; but though diligent search was made, it was not found,
though its existence s not doubted. I'he country was very graes-covered at the time
of his visit.
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Many other pits have been dug along the continuation of this vein to the
E. N. E., some in lands belonging to Rahimanpuram village in the jagir of Gutupalle,
but classified here for convenience. The barytesis of good quality. The occurrences
are of the replacement type, very reminiscent of the Hussainpuram occurrence.

41. Rakimanpuram (67 1/3; 15° 24': 78° 3').

Rahimanpuram is a small village half a mile W. S. W. of Ranga-
puram station.t

It is situated on Banganapalli sandstones, which are overlain
by greenish flaggy Jammalamadugu limestones. The barytes de-
posits classified hereunder occur to the west

W S W of Vaimpalli
limestones which have been exposed by the erosion of their covering
of Kurnool rocks.

Two prominent faults may be noticed, one striking E-W. in the
high ground west of the village; and the other crossing this and
striking N, E.-S. W. Traps were seen along each of these faults,
one 1% miles W, by S., and the other just under a mile W. by W,
of Rahimanpuram.

No. 86,—There is an arca of intense barytisation with its centre about
13 miles W. S. W. of the village of Rahimanpuram. Numerous pits have been dug
by, so the author was informed, M. R. Ry. B. P. Sesha Reddy of Betamcherla and
a fair quantity of barytes removed to Rangapuram station ; but the pits were re-
filled prior to the author’s visit. The barytes is of good quality and the quantity
remaining must be considerable. The occurrence is just outside the eastern bound-
ary of tho North Dhone reserved forest.

No. 87.—There is a series of deposits of barytes of the Hussainpuram
replacement type in Vaimpalli limestones (43-001) due west of Rahimanpuram.
A considerable amount of the mineral of good quality (N 578) has been excavated
und carted to Rangapuram railway station. The largest vein occurs 1} miles
wost of the village® land can be traced for' 76 yards or more ; it strikes E. N, E.—
W. 8. W. Other veins were noted 14 and 1§ miles west of Rahimanpuram. All
of them are connected, it is thought, with the E.-W. fault mentioned above
which can be traced to the south of the occurrences along the summit of the
ridgo until it is covered by Banganapallis,

Geology of the area.

1 Many prospeocting licenses for barytes for blocks of Rangapuram have been issued.
Thero are, however, no voing of barytes in the neighbourhood of this village and it is
thought that the survey numbers of Rangapuram refer to plots in the vicinities of either
Rabimanpuram (to its west and W, 8. W.) or Komurikottala (scc p. 68). M. R.
Ry. B. P. Sesha Reddy of Betamcherla has had an interest in these as far back as 1920.
Sinco then, he, M. R. Ry. V. Venkata Subbinh of Vuyyur, M. R. Ry. S, Jayaram Reddy
of Betamcherla, I han Sahib K. Abdul Hye of Bellary and I{. M. D. B. Abdul Nab
Sahib of Dhone have held prospeeting licenses for barytes for plots of Rangapurant.

=Tt is approximately 1* miles E. S, T, of Nagamallakunta.
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No. 88.—8mall veins of barytes were scen along the N. E-S. W. fault
mentioned previously, one mile west (a little north) of Rahimanpuram. They
have not been worked, nor do they appear promising.

40. Ambapuram (57 1/3; 15° 23': 78° &' 30°).
- Ambapuram is 2} miles 8. E. by 1. of Rangapuram railway
station.

There have been several dislocations of the Papaghuis and
Cheyairs and their associated traps in its vicinity, but they are
largely masked by the covering of Bangana-
palli and Jammalamadugu rocks. Just over
one mile to the south of the village, the Mudduletiswami traps
crop out in force. They have been described elsewhere.

No. 89.—Barytes occurs on the western side of the unmade road from
Rangapuram to Mudduletiswami, just past the sccond milepost. The arca is one
of much crushing. The same mineral was noted on the eastern side of the same
road, just before the second mile post, as a replacement deposit of the Hussain-
puram type. Both these deposits ave approximately thrvee-quarters of a mile
W. S. W. of Ambapuram. They are probably interrclated. No pits have been
dug.

Geology of the area.

43. Quiupalle (67 I/3; 15° 25" 30" : 78° &').

Gutupalle is rather an important jagir village, miles north-
west of Rangapuram railway station.

The Vaimpalli limestones to the north and north-west of the
village are much faulted. In places, the covering of Banganapalli
sandstones has not yet been removed by denu-
dation and the structure is obscure. It ap-
pears, however, that the strong ridge trending N. T.-S. W., which
culminates in the peak of 1,700 feet, to the north of the village, is
composed of highly crushed Pulivendla quartzites situated along 2
fault line. It contains many veins of reef-quartz and a certain
amount of iron oxide. It is thought that this ridge formed an
“ijsland > in the Banganapalli sca. A parallel fault, but less iw-
portant, occurs less than half a mile to the north-west of the ridge.

Oither minor faults trend north and south.
No. 90.—Barytes occurs in the cultivated field of Syed Daza Mya Sahib,

just north-east of the village of Gutupalle, probably along the line of o N.-S.
fault. There appears to be no great amount present.?

Geology of the area.

1 See Plate 5, Fig. 2.
2 'he author was informed locally that the deposit wag seen by some ¢ Company
Sahil’, but that nothing further had been hLeard.
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No. 91.—Just W. N. W. of Gutupalle, along the track to Hanuman
taraidu, several exposures of barytes of the replacement type were noted in Vaim-
palli limestones. They have a general W. N. W. trend. The barytes is of good
quality, but little of it appears to be present.

No. 92.—Approximately 1} miles N. W. by W. of Gutupalle, slightly to
the east of the North Dhone resorved forest boundary, barytes occurs in fair
quantity as a replacement deposit which, however, is intimately connected with-a
N.-S. fault.! Tho quality of the barytes varies greatly but the majority is of
poor quality.

No. 93.—A larger deposit of barytes, and of better quality, occurs seven
furlongs N. N. W. of Gutupalle, mostly as a replacement deposit in Vaimpalli
limestones ; but o fair quantily is found in crushed rocks (N 579, 21814) caused
by the N. E.-S. . fault mentioned previously (p. 65). This area does not
uppear to have been prospected thoroughly and merits attention,

44, Husainpuram (57 1/3; 15° 26' 30" ; 78° 3').

Husampuram? is o small village three miles N. N. W, of Ranga-
purnm railway station. It is 33 miles north of Gutupalle.
The geological structure in its vicinity is largely masked by the
covering ol Banganapalli sandstones which lere overlie the Vaim-
i pallis unconformably, The rolling nature of
these sandstones and grils 1s well seen m the
hills hetween Husainpuram and Papasikonda.

No. 94— 0On tho eart traek from Gutupallo to Hwsainpuram, a furlong from
the Intter villape, harytes wan noted in o cultivated field apparently ocewrring ax
impernintent veine in Vaimpadli limestones, More was noted about  the same
dirtance north-cast of the village.  The two occurrences ave possibly conneeted.

Noo i A comniderable quantity of barytes, apparently of good quality,
oceurs hall aowmile No Ny 6 of the villgre of Husainpuram,  The locality s to
the went of the southernmont. quartzites on the edge of the enltivation, W. N, W,
of hill atation 1,561 feet, "The baryles is apparently associnted with a No- 8. fault.
and doen not appear to hayve been prospeeted,

A, Tapasikonda (57 T[35 16° 27" 30"+ 78° 8" 307,
Tapaaikondn @ four miles due north of Rangapuram  pailvay
atation, hut it is situnded about five miles from it by bullock-cmt
teacks,  'Ihe village has heen built on a hill formed of YVaimpallis
aapped by sandetones believed to be Banganapallis.  Similar sand-
atones are developed in foree in the Betameherly veseeved forest to
the novthoeast on sheets 07 1S3 and 12 (see [ NIUN

Pl doponit in on the castern abde ot the nele near boupdary pitlar No, 2oz,

Husainpuram muai not be conlused with Hissainpuram (07 1706 15° 147 T3
A9 500), the site of the ocenrrenve of barytes that han been talen as the (e replace-
went depevit, 1Owill be noted that the spelling is not gquite the satice. :
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No. 96.—Barytes occwrs in a cullivated field just over half a mile
south-east of Tapasikonda to the east of the path running from that village to
Komururikottala. Some barytes is said to have been carted to Rangapuram
by M. R. Ry. Jayaram Reddy of Betamcherla. The pits were refilled provious
to the author’s visit, but it was apparent that the barytes is of good quality and is
of the nature of a replacement deposit. The amount still remaining is indefinite.

No. 97—M. R. Ry. Jayaram Reddy is also said to have excavated
barytes from another cultivated ficld just under half & mile E. S. E. of Tapasikonda
and between that village and Papasanikottala,’ There is, apparently, still a fair
quantity of barytes remaining in this locality.

46. Papasanikotiala (57 1j3; 15° 27" 30" : 78° 4 30").
Papasanikottala is 53 miles W. by N. of Betamcherla station
and four miles N, by E. of Rangapuram station. Such barytes

excavated from the deposit described hereafter appears to have
been carted to Betamcherla station.

There is a strong N. W.-S. . trending fault between Papasani-
kottala and Musalayyacheruvu (57 1/3; 15° 29" 30": 787 4').
situated in the Betamcherla reserved forest, and along which there
has been deposition of iron oxide and silica.

No. 98—DBarytes occurs just to the north of the fault mentioned above
approximately three-quarters of a mile N. N. W. of Papasanikottala, in crushed
Vaimpalli shales and limestones, along what is apparently a minor fault with the
samo trend (N. W.-S. E.). The quantity of barytes present is not large, nor
is it of good quality.

No. 99.—A larger deposit of barytes and of better quality (N 587) occurs
just inside the Betamcherla rescrved forest a little over half a mile north-
cast (o little cast) of Papasanikottala. At the time of the author’s visit, there
was o considerable pile of barytes excavated from the pit, which itself had been
filled in. It was understood that the excavations were made by M. R. Ry. B. I
Sesha Reddy Guru of Betamcherla who held a prospecting license for the block.-
Surface alluvium masks the geological structure, but it is thought that the deposit
was of the replacement type in grey Vaimpalli limestones. The occurrence is
more or less along the continuation of the major N, W.-S. E. fault, mentioned
previously, which here forms a minor watershed. An interesting feature of the
barytes is the occasional prescace of a certain number of inclusions (N 588).

47. Komurniikoltala (57 113; 15° 26': 78° &§)3

Komururikottala is 43 miles W. 8. W. of Betamcherla railway station.

*he author is ignorant of the survey numbers of these occurrences worked by
M. R. Ry. Jayaram Reddy. . i

* Reference may be made to the notes on the Balapalapalle deposite (p. 71), mest
of which are in the Betameherla reserved forest. )

38ce Dlate 5, fig. 2. The Komurarihottala, Balapalapalle and Kolumulapaile
areas may Le conveniently grouped as the  Betumcherla occurrences. All the
deposits classed under these areas lie within a tadius of 42 miles from Retameherls
railway station.
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The village is apparently on Banganapalli sandstones and grits,
but Vaimpalli limestones and Pulivendla quartzites are exposed
to the north-east and east of it. The Ban-
ganapallis are overlain conformably by the
Jammalamadugus between Komururikottala and Hanumantharaya-
kottala. At times, the Jammalamadugus (Nazrjis) appear to over-
lie the Vaimpallis directly, the basal bed being a breccia.l Other
examples of ‘islands’ in the Banganapalli sea have been mentioned
previously (e.q., p. 65), and it appears that many such ‘islands’,
oceurring to the west of Betamcherla, were submerged in the Jamm-
alamadugu sea. The coarse nature of many of the Banganapalli
deposits is mentioned later (p. 82 ;also footnote p. 83).

The Jammalamadugus crop out in force to the east of Betam-
cherla where they are extensively quarried for use as a building
stone.2

There is a strong E.~W. fault to the east of Komururikottala
and it would appear that the quartzites to the north of this fault are
Pulivendlas, and are not to be referred to the Banganapallis.

Geology of the area.

No. 100.—Erosion of the covering of Banganapalli sandstones has exposed
a deposit of barytes in very chalcedonic Vaimpalli limestones, one mile south-
cast of Komururikottala village. A fair amount has becn excavated and carted
to Betamcherla station by M. R. Ry. S. Jayaram Reddy of Betamcherla. The
veins are of the replacement type and strike more or less E. S. E-~W. N. W.
The barytes is dirty white in colour and is not of good quality. It is thought a
moderate amount still remains.

No. 101.—A quarter of a mile E, N. E. of Komururikottala, just east of the
bund and along the nale harytes occurs partly in veins of the replacement type,
and partly as a fissure deposit in siliceous Vaimpalli limestones. The veins strike
E.N. E~W.S. W. M. R. Ry. B. P. Sesha Reddy of Betamcherla has excavated
and carted some of the barytes to Botamchorla. It is mostly white and of good
quality (N 580).

Another pit has been dug exposing barytes half a mile E. N. E. of the village
along the same line. Yet another deposit of barytes occurs just over half a mile
north-cast of Komururikottala.

No. 102—~A small amount of barytes has been removed from a pit 1}
miles cast of Komururikottala.® This is situated more or less along the line
of the major fault referred to previously.

L¢f. King, op cil., pp. 76-78. The same brecein is common near Rangapuram.

2 King has mentioned the utilisation of the Narji limestones (op cit., P 70 e seq.
and p. 282). There is a very thriving trade in building stones and flags at Betamcherla,
The sides of the Paniam-capped plateau to the east of the village and of Bugganipalle
contnin many quarries,

? About the same distance W. 8. W. of Hanumantharayakottala.
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48. Balapalapalle (57 1/3; 15° 27° 30" : 78 6 307).

The Balapalapalle deposits of barvtes arec the best Lknown in
the Kurnool district and, in fact, in the Madras Presidency. Certain
of them have been extensively mined within the past two decades.
Balapalapalle is a small village 23 miles W. by N. of Betamcherla
railway station. It is separated from the important village of
Betamcherla by a N.-S. trending range which is very interesting
geologically.

The range is composed chiefly of Pulivendla jasperoid quartzites
(43-904, 21816), which at times are very hwmematitic. Certain of
the rocks in the ridge appear to be alteration
products of Vaimpalli limestones, and it seems
probable that the ridge marks the site of a major fault, trending
N.-S. A smaller cross-fault runs N. E-S. W. to the south-cast
of Balapalapalle. Another, trending S. 8. E-N. N. W,, can be
seen in the cultivated fields 8. S. E. of the village.

The whole region cast of Balapalapalle is one of immense dis-
turbance, but, as is usual in these parts, the structure is partly
masked Dby the covering of Banganapalli and Jammalamaduge
rocks, especially in the vicinity of IHanwmantharayakottula. The
large cxpanse of Betamcherla trap (43:906, 218235 43-905, 21817)
beginning near this village extends up to the Gattimanikonda fault
on sheet 57 I/2. This basalt (for most of it is basaltic in texture)
though continuous in outcrop, is not constant in stratigraphical
position. It appears to be a gigantic sill, the intrusion of which
was accompanied by faulting. East of Balapalapalle, it overlies,
and, also, is apparently faulted against, quartzites which have been
referred to the Pulivendla stage of the Cheyair series. North of
Bugganipalle, in the region at present masked by  Buanganapalli
sandstones and grits, there must he a change in the stratigraphical
velations of the trap sill beause still further nerth, in the neighhour-
hood of Gattimanikonda, the basalt clearly undlerlies  the Tuli-
vendlas and las been infruded between them and the \":1i1\11mllis.1
Further reference has been made to this basalt in the deseription of

the Gattimanikonda barytes.”

Geology of the area.

the trap is cut off by the CGattimamkonda fault.  Relerence
) on the Kalava wa | of
12:413, and Vlate 26, (1933)].

1 North of the village,
may be made to p. 77 and, also, to the paper by
Paniam quartzites [Ree. Geol. Sure. Ind., LXVYL, pp. 4

P, 77,
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As, howcver, the chief deposits of barytes in its vicinity occur south-castern end of a N. W.-S. E. .striking fault. Further cxp]om.tory work is
to the west of Balapala.palle in the Betamcherla reserved forest, the necessary before an estimate can be given of the amount of the deposit.
structure of that area should be grasped at the present juncture. No. 104.—The deposit that has been worked most in India is situated just

over 1% miles N. W. by W. of Balapalapalle in the Betamcherla reserved

The Betamcherla reserved forest is an eroded plateau area in forest. According to information received by the author, Messrs. Beardsell and Co.

which Vaimpalli limestones are capped by quartzites and sandstones of Madras worked it in 1908 and exported barytes from Murmugoa in Goa (Port-

of doubtful age. It is thought that the rocks in question are not uguese West India) Messrs. Turner, Morrison and Co. of Shalimar, Calcutta, are

all of one age; some are Pulivendlas and some are Bangﬂuapallis stated to have worked tho deposit during the period 1911-1916. The late Mr.
d 3 < g >

A. Ghose of Gooty and Calcutta held it from 1916 to 1928.) And finally, M.

but it is not always possible to state which with certainty. R. Ry. B. P. Sesha Reddy Guru of Betamcherla has mined barytes from this

King failed to recognize the presence .OE th-e Banganapalli rocks, locality since 1929.
not 0‘115’ in this region, but in their continuation northwards as far Unfortunately at the time of the author's visit, there were few sections exposed
as Kurnool town. He tegarded these plateau rocks as Pulivendlas which gave much information concerning the structure of the rocks. The old,
and, indeed, cited them as evidence of the unconformable nature winding galleries from which so much barytes has been won in the past, have been
of the Pulivendlas on the Vaimpallis! The author, however, holds allowed to fall into a state of disrepair, as M. R. Ry. Sesha Reddy has commenced
M b H

the excavation of a new pit from which galleries were to be made. This new pit,
hovwever, had not rcached the deposit at the time of the author’s visit.

Earth has blocked the entrance of the largest of the old pits, but as far as could

that there is no large, if any, unconformity between the Pulivendlas
and the Vaimpallis, and that the great majority of the sandstones,

grits, brecoias, and even quartzites, in the Betamcherla reserved be gathered, drives radiated in a westerly direction from it to the west, south-
forest are Banganapalli in age, being perfectly continuous with the west, north-west, W. 8. W., W. N. W, ete. The samc is probably truc of the. other
undoubted diamond-bearing Banganapalli plateau grits and sand- pits of which there arc several. These drives followed the courses of the veins of

barytes, the general direction of which, as far as they may be said to possess one,

stones which overlie the Gattimanikonda fault near that village.2 is more or less E. S. E~W. N. W. The general dip of the Vaimpalli limestones

As is to he expected, on account of the masking efiect of the in this ncighbourhood is south-east to S. 8. F., but there are many local inver-
younger Kurnool rocks, the structure is far from clear in many sions. Tndeed certain north-westerly dips were noted. .
places. Erosion, however, has proceeded suﬁ'iciently far to indicate There is no doubt that the area is one in Whl.(.‘h intense faulting Y.as taken place,
the existence of several major faults in that part of the forest area As the author was unable t(? traverse the galleries, h‘e cannot state whether or not
W. N. W. of Balapalapalle, hi ‘ the barytes has been deposited actually along the line of the fault. The surface
. ' * palapalle. The chief of these appears to be a evidence, and that of such pits as he was able to visit, is far from elear, but the
N.-S. one, with which are associated the main deposits of barytes. author is of the opinion that the deposits of barytes may be considered as partly
Other less important faults trend approximately E—~W. All these fissure and partly replacement (pp. 104-105). The general trend of the major fault
faults have been discussed in the description of the barytes deposits, is N.-8., and so the veins usually trend almost at right angles to the fault.
Tragments of trap were seen in the fields south-west and west of There is an extreme abundanee of ochreous material in the rocks and it is con-

. sidered that ferruginous solutions accompanied the barium-containing liquor as has
Balapalapalle, but the traps here are of no great size and are not 8 ”

comparable with those at Betamcherla and Mudduletiswami. 1 These dates are uncertain and reference may be made to the brief history of the

i . i . barytes industry in the Kurnool district given on pago 44.

No. 103.—During part of 1931 and 1.932' bnl.'ytes was quarried by M. R. Ry. S, yUnfortuna?cly there is now no record of which particular block was held by the
Jayaram Reddy of Betamcherla from pits dug in a cultivated field thrce quarters gentlemen referred to therein.  Moreover it will be remembered that mention was made
of a mile south of Balapalapalle. The deposit seems to be of the replacement in the Quinquennial Review for 1909-1913 [Rec. Geol. Sure. Ind.. XLV, p. 237, (1915)]
type in very chalcedonic Vaimpalli limestones. Trap fragments are common of this deposit ‘ on information supplied by Mr. A. Ghose’. llowever, Mr. Ghoso held

.. . prospceting licenses for barytes in the Betamcherla reserved forest in 1916 and 1917
ncm-by., but no trap was reen actually in sitv.  On the other (castern) side of face also op. cit.,, XLVIII, p. 90, (1918); XLIX. p. 107. (1919)]. M. R. Ry. B. P Seshn
the adjacent ridge, however, there is the large expanse of Betamcherla trap from Reddy Guru held prospeeting licenses for blocks in the forest from 1918 anwards [op cit..
which the fragments were possibly derived. The limestones to the north-west E 3?3-'(1913)11- Dﬂf@-‘; ]l’-l“'e b“:‘]“ given (:_Ue p.l4:) ?'l' 1';-\‘ t{;lun,'.'bt;ut-]uf Itl_li:‘f"‘r! 1(“‘5;‘3_

% FN " 31, . " 14 " ut 1t 18 no known wihich are ie Tespective aates tor the uree ocls of 86 [ETUR, )
of the deposit are very crushed, and it appears that the barytes accurs at the acres and 10 acres.  Other gentlemen who have held prospecting licenses in the Betam-
cherla reserved forest are M. R. Rys. S. P. Ranga Rao of Kurnool, 8. Jayaram Reddy and
1 Pp. 169-170, Gunda Singaruyya Chetty, V. V. Subbial Pantulu of Vuyyuru, Khan Sahib K. Abdul
: Sce A, L. Coulson, Rec. Geol. Surv. Ind. LXVI, pp. 142-443, (1933). Hye of Bellary and H. M. D. Ashroff Hussane KXhan Mandoji of Kurnool.

3T'he occurrence is tho same distance north-west of Hanumantharayakottala.
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been noted for several deposits of barytes described previously.! The barytes,
however, is generally of very good quality (N 582), but there are numerous intercsting
modifications. Thus certain specimens are reddish (N 551), others greyish (N 584),
yet others contain numerous inclusions (N 583). The author’s colleague Mr. W. D.
Waest, has been kind enough to identify the inclusions as minute needles of hxmatite
which, on weathering, are altered to brownish yellow limonite. At times the number
of inclusions is so large that the barytes is dark in colour. Mention has been made
clsewhere (see p. 118) of a valuable specimen (N 618) of crystal-clear barytes
forwarded by M. R. Ry. Sesha Reddy from these Balapalapalle mines.

The surface of the ground near the pits is covered with numerous boulders of
quartzite, the exact age of which is uncertain. It is thought that some of these
blocks are fragments of Pulivendla quartzites, jasperoid in nature; others are
secondary, due to the replacement of limestones by siliceous, and in many cases,
ferruginous, solutions ; and yet others appear to be fragments of the Banganapalli
or ¢ plateau > sandstones and breccias which overlie the Vaimpallis and Pulivendlas
in this neighbourhood. If the fragments referred to the Pulivendlas are correctly
identified, then it is apparent that there must have been very considerable faulting
before the deposition of the Banganapallis,® becauso the normal position of these
rocks is some two miles or more to tho south-east.

No, 105.—The N.-S. fault ncar deposit No. 104 has already been men-
tioned. Another fault appears to run along tho cart track L. S. . from this
deposit and along this fault, there has been considerable deposition of ferruginous
matter, including hiematite. A cross-fault runs N. N. E.-S, 8. W. along the river
bed a quarter of a mile to the east, and approximately  miles north-west of Bala-
palapalle.  Just to the cast of this fault, there is another deposit of barytes in grey
Vaimpalli limestones which is said to have been worked by M. R. Ry. S. Jayaram
Reddy of Betamcherla, It occurs in the Betamcherla reserved forest and is of the
replacement type ; though a little distance away from the last-mentioned fault,
it is probably connected with it. Tt is not thought that the rescrves of barytes in
this deposit are abundant.

The structure of the area is largely masked by sandstones (? Banganapalli)
which overlie the S. S. E. to southerly dipping Vaimpallis.

No. 706.—Yct another fault trends slightly north of west along the rale
W. N. W. of Balapalapalle. Barytes occurs in very crushed Vaimpalli lime-
stones along this fault, 13 miles W. N, W. of Balapalapalle. A moderate amount of
harytes has been excavated by M. R, Ry. S. Jayaram Reddy and the pits dug have
fallen into disrepair.  One eannot give an jdea of the amount of mineral present.
1t is guite possible that the deposit is conneefed with the large deposit (No. 104)
worked by M. R. Ry. Sesha Reddy, being along the continuation of the direction
of the major N.-S. fault by this latier deposit, There are, however, no exposures
of Vaimpallis between the two occurrences.

The surfaces of hoth banks of the rale in which the barytles oceurs are covered
by sandstones and quartzites, rather rolling in dip ,which the authioe believes to be
Banganapalli in age.

17 mention but one example, No. 67, 13 miles north-west of Kamalapuram, is
associated with abundant ferruginous matter.
2 See A, L. Coulson, Rec, Geol, Surv. Ind., LVXT, p. 444, (1933).
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49. Musalayyachervew (57 1)3 ; 15° 29 307 : 78° L),

Musalayyacheruvu i3 6} miles N. W. by W. of Betamcherla
railway station.

The Musalayyacheruvu deposit of barytes occurs in the Betam-
cherla reserved forests north-west of the Balapalapalle occurrences,
and so the geological structure of the country
does not difier greatly from that in their
neighbourhocd.r  There are severa] N, W.—S. E.-trending faults
here, none of any great magnitude, but the plateau capping of

Banganapalli sandstones and grits probably masks many important
ones.

Geology of the area.

It is convenient to refer here brieflv to the geology of the area to
the north of Musalayyacheruvu and Muddavaram on sheet 57 I/2.
Geology of the area There are two strong E.-W. faults to the wnorth
‘c‘l‘l’;:_ll’wu."i Musalayya-  of the former villuge, fust on sheet 57 I/3. The
more northern of these faults has abundant
iron oxide along its course. The Vaimpallis here are very siliccous
and chalcedonic, being reminiscent of those west of Kochcheruvu
(p. 56). The chict interest, however, lies in the great abundance of
steatite (bulprin) on the northern side of the range of hills, 1% miles
S. by E. of Marrikunta (57 I/2; 15° 31" : 78° ') on either side of the
tract from that village to Musalayyacheruvu. Such exposed sections
as are now visible in the disused quarries and mines appear to show
that the steatite (N. 589-591, 21819, 21820) is probably due to the
infiltration of magnesian solutions [rom some hidden trap as the
veins of this mineral trace a very sinuous cowrse in the Vaimpalli
shales and siliccous limestones. It was stuted that the steatite had
been mined by the late Mr. A. Ghose and latterly hy M. R. R-.
B. . Sesha Iieddy Guru of Betamcherla.

King apparently did not notice this oceurrence of steatite. Lut
he bhas recorded that between Venkatagiri (57 I/2; 15° 317 78° 5')
and Muddavaram (57 I/3; 15° 307: 78° 67), stating {op. cit., p. 166)
that
¢ the shales of this (Papaghni) series are very magnesian, some of the layers being
nothing clze but fino grey and greenish steatite.  There are also scams of the finer

form, or * French Chalk™, which is here called, and known over South Tndia, as

« Bulpum 7. This i the quarrying place for “teatite in this district.

1 See Plate 5, fig. 2.
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He adds a footnote regarding the uses to which it is put, and
the designs into which it is carved, by the local people.

This occurrence is on the path between Venkatagiri and Mudda-
varam, and is situated some three-quarters of a mile S. 8. Ii. of the
former village. The Vaimpalli shales and limestones in which the
steatite ocours have a general S. S. E. dip of about 10°-15°. There
is more °French chalk’ in this locality than in the Marrikunta
occurrence. As there, however, the quality of the steatite varies
greatly (N 592-594, 21821). These mines, if they may be called
that by courtesy, were disused at the time of the author’s visit and
apparently had not been worked for some very considerable time.

The author does not agree that the primary cause of this occur-
rence of steatite is the fact that the shales are magnesian. It is
thought by him that the magnesian character is largely acquired,
heing imparted by the magnesian solutions which accompanied the
intrusive sills of basic igneous rocks (see author’s asbestos report).

There is an E.~W. fault just south of the hamlet of Muddavaram,
between it and the bund of the ‘tank’. Another fault of similar
trend crosses the path to Muddavaram a quarter of a mile south of
Venkatagiri. North of this latter village, there is yet another fault
which trends N. N. E.-S. S. W. It is possible that this is a post-
Kurnool fault, much younger than those previously mentioned.

Numerous diamond diggings may be seen in the vicinities of
Balapuram, Repalle and Virayapalle to the north of Venkatagiri.
These are in the Banganapalli sandstones and grits which overlie
unconformably the Vaimpallis in this region. The basal Banagan-
palli rock here is usually a gritty conglomerate, with pebbles the
size of peas. The late Mr. A Ghose dug pits for diamonds a quarter
of u mile east of Balapuram, but it was stated that none were found.
The pits noted by the author were dug in crushed and faulted Vaim-
palli limestones and shales, and not in Banganapalli rocks. Ban-
ganapallis cap the hill to the W. N. W. of the village.?

No. 107.—XInside tho Betamcherla reserved forest, 1} miles south-east (a
little south) of Musalayyacheruvu,® barytes occurs partly as a replacement
deposit (N 586) and partly along a line of crushing in Vaimpalli limestones. It
occurs just south of tho path from the village to Balapalapalle which follows the
course of the main N. W.-8. L. fault in this region (see p. 73). The trend of the

1 1tis interesting to note that the local word for stone, viz., rawal, is used for diamonds

M. R. Ry. B.P. Sesha Reddy Guru of Betamcherla has held prospecting licenses
for barytes for plots Nos. 330 (1 acre 45 ets.), 528 (3 acres 47 cts.), and 528 13 (2 acres)
of Maddavaram, which village is 13 miles north-east of the deposit described. It is
thought these survey numbers refer to tho locality in question.
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barytes is N~S. AL R. Ry. B. P. Sesha Reddy has cxcavated a certain amount
of tho mineral which has been carted by a track, not shown on the map, to the
big deposit described previously (No. 104, pp. 71-72), and thence to Betamcherla.
The pits were refilled prior to the author’s visit, and so it is hazardous to estimate the
probable quantity present.

80. Kolumalapalle (57 I[3; 15° 28 30": 78 §&).

Kolumalapalle is 2} miles N. W. by N. of Betamcherla rail
way station. All the deposits described hereunder lie on sheet
58 I/3.

The village is situated on Vaimpalli shales and limestones of
which there are some good exposwres in its wear vieinity. Trap

- ! however, crops out for most of the distance

. between 1t and Betamcherla. To 1ts north and
west is the Betamcherla reserved forest, with the usual rolling
¢ plateau ’ sandstones of the Bunganapalli stage of the Kurnool series,
found in other parts of this forest and desciibed previously.

The Vaimpallis in the neighbourhood of Kolumalapalle generally
have a south-easterly dip, but they vary locally. North of the
ridge which runs to the north of the village, the Vaimpallis are not
far removed from lorizontality, but if anything, they have a slight
L. S. B. dip. This 1idge is the site of a fault, trending W. N, W.-
Ii. & L., along which there has been considerable silicification accom-
panied, it will be seen, with slight barytisation.

Mention may also be made of what appear to be post-Kurnool
faults aflecting the Bunganapallis in the Betamcherla  reserved
forest on the track between Kolumalapalle and Muddavavam, There
is a steep ascenl us one passes from the foimer to the latfer village,
probably the site of a fault, and also a less stecp descent on the otler
gide of the watershed. Also, nearer Muddaveram. there seems to
be a parallel dislocation passing through hill 1,590 fect, hali a mile
K. S. K. of the village.

No. 108.~About balf a mile N. by L. of Kolumalapalle, pits dug by
M. R. Ry. S. Jaymram Reddy of Betamcherla!  show a replacement deposit of

1 Survey numbers of Kolumalapalle have long Leen held under prospecting license
for baryles. Thus in 1917, M. I, Ry. B. P. Sciha Reddy Guru of Betameherla Leld
plots Nos, 871 A and 599 A ; Nos. 68Y, 651 C and 768 in 1918 ; No. 570 A in 1919 ; and
Nos., 1756 and 5675 in 1920; after which he discontinucd his licenses. M. R, Ry, B.
Pullareddy of Betamelerla held Nog, 12 and 149 A in 1919, 1L M. D. Abdul Nabi Sahib
of Dhone las held No. 2095 M. L. Ry. Gunda Cbhinna Aswarthani Cletty No. 85/5;
M. 1t Ry. 8. P. Ranga Lao of Kurnool Nos. 149 A and 1,164 and 187 ; and M. R. Ry.
8. Jayaram Reddy of Betamcherla Nos. 475/C and 617, The auther ¥us unable to as-
certnin in which of these respective plots the depozits bercinafter deseribed ave situated.

G2
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barytes in Vaimpalli limestones. Tho occurrence is very ncar the E. S. L.
trending fault previously mentioned as making the ridge north of the village.
Indecd stringers of barytes were noted nearby in the erushed rocks on the top
of the ridge.

No. 109.—Two pits for barytes have been dug on the northern side of the
ridge, three-quarters of a mile north-cast of Kolumalapalle. The deposit is not
of any great size.

No. 110.~-Several pits have been dug for barytes soven furlongs E. N. E. of
Kolumalapalle by 3L R. Ry. Gunda Chinna Aswarthsni Chetty. The barytes
occurs in veins of the replacement type, striking E. 8. Ii., a short distance away
from the parallel fault which forms the backbone of the ridge south of the occur-
rence. The quartzites on this ridge are of doubtful age, some probably true Puli-
vendlas faulted into their present position, others are thought to ho true metaso-
matic quartzites formed by the replacement of Vaimpalli limestones by siliceous
solutions.

No. 111.—A vein of barytes occurs 11 miles duc north of Kolumalapalle in
the Betameherla reserved forest, just below the northern limit of sheet 57 If3.
The vein has an clongation of some hundreds of yards N. 20° W. and is along the
coursc of a minor fault. The larger part of the deposit, however, scems to be of the
replacement type. Such pits as were excavated by M. R. Ry. B. I. Sesha Reddy
were refilled prior to the author’s visit, but it appears that a fair quantity of the
mineral has beon removed.

An isolated occurrence of bartytes was noted a furlong or so . S. B. of the
main vein. The ridge to the north of the lattor is capped with Banganapalli sand-
stones with rolling dips. Strong faulting was noted to the W. S. W. and south-west,
where Pulivendla quartzites occur.

No. 112.—Barytes occurs in crushed Vaimpallis along an E-W. fault
12 miles N. E. by N. of Kolumalapalic, just below the novthern limit of sheet 57
1/3 where it has been excavated by 3f. R. Ry. R. P. Sesha Reddy of Betamcherla.
Tho barytes is of fairly good quality but docs not appear to be present in any con-
siderable amount.

No. 113.—~Barytes occurs just within the Betamcherla reserved forest
17 miles W. N. W. of Kolumalapalle in a thin, irregalar vein of no great magnitude
which trends a little north of west.  The oceurrence is just novth of the cart track
from Kolumalapalle to Muddavaram. One pit has heen dug just outside the forest.

51, Gattimanikonde (57 If2; 15° 32': 78° 1I'),

Gattimanikonda! is a small village, pleasantly situated on a
plateau six miles N. N. 1. of Betamcherla railway station and about
3% miles N. N. W. of Bugganipalle station.

1t 15, however, connected with the former

station by a third-cliss road for most of the distance and most of
the barytes that has heen excavated from the deposits hereinafter

n o1 P

1 Known Iocally as Gooramanlonda, its old name, and that of tho hill station 1,647
feot immediatcly cast of the village.
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described appears to have been carted to DBetamcherla and not to
the nearer Bugganipalle. The main structural feature of the Gatti-
manikonda arca is the Gattimaunikonda fault.r Lhis very important
pre-Kurnool 153, fault las dislocated the strata to such an extent
that while south of it, the Pulivendla quarizites cap the hill immedia-
tely east of the village, the same rocks noril of the fuult crop out
some three miles further west. Lven assuming a uniformly easterly
dip of the Pulivendlas of only 5°, the throw of the Gattimanikonda
fault to the north is little less than 1000 feet. Further details
may be obtained by refercnce to the author's paper on the Kalava
wall of Paniam quartzites, which Las Leen published separately.?

Reference must be made liere, however, to the Banganapalli
sandstones and grits that cap the Vaimpallis and to a certain extent
mask the Gattimanikonde fault in the neighbourhood of the village.
Tney erop out in f{orce in the Betamcherla reserved forest mear the
hill called Dara Kanama. Sometimes there have been siliciiied,
but not to the same extent as the Pulivendlas where these are
typically developped. There seems little doubt that these rolling
sandstones, grits and, in places, quartzites are mostly Bangana-
palli in age.

There is a large spread of basalt (13-905, 218175 43-906, 21823)
injected as a sill between the Vaimpallis and Pulivendlas, which
stretches  from  Gattimanikonda to  Detamcherla. This has  been
mentioned previously (sce p. 64).

No. I14.~There is an area very rich in baryte with its contro ahout
three-quarters of a mile W. 8. W. of Gattimanikonda. The veins of barytes aro
of the replacement type in Vaimpallilimestones, not very far distant from the spread
of basalt mentioned above, which have a gentle south-casterly dip.  This area
persists south of the road Detween miles & and 5 on the Betamcherla-Somayaj-
ulapalle thivd-class road, amd even into the Betamehera reserved forest. The
harytes (N 3493) is wsually of good quality.

[Cappears that there is a considevable quantity of baryfes available here, ‘Lhis
it may be noted, was the =ole area in which pm-:pvc(ing for barytes was being cax-
riedtout at the time of the author's visit, exeept for the deposit mined at Balapala.
palle (No. 101, p. 71). I is understood that the work was being done for 1 M. 1,
Ashroll Hussane Khan Mandoji of Kurnool.®

L See Plte 5, fi, 2,

2 Reeo Geol, Supe, Ind., TLXVI. P2, (1953).

$9%e  Collector's list shows {hat several prospeeting licenses for baryies have been
issued to various gentlemen for plots of Bugwanipalle, Thus T ML DL Ashroll Hussano
Khan Mandoji of Kurnool has held No 753 C; M. L Byo S0 dayaram Reddy of
Betamcherla Nos, 530/1 and 520/1 ; and M, 12, Iy, S, P. Ranga Rao of Kurnool Nes,
625 A and 625 B-1, 2 and 3. It is understood I):',' the author that the barytes deposits
deseribed in this section oceur in plots of Bugganipalle village.
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No. 115.—Tho structure to the south-cast of tho last occurrence is rather
vague inssmuch as the basalt sill appears to be faulted against, and to be
dipping under, the Vaimpalli limestones near mile 5 ; whereas further to the north
it overlies the limestones. A fault can be seen trending N.-S. in crushed limestone,
and as this is traced to the south, a thin basalt appears along its line. A little to
tho east of this, about one mile S. by W. of Gattimanikonda, another fault trends
N. E-S. W. Barytes (N 601), reddish grey in colour, has been deposited partly
along its course and partly as a replacement deposit in altered limestones. The
vein dips vertically and is 13 feet thick. The amount present is not large, nor is
it of good quality.

No. 116.—~Perhaps the most interesting exposure of barytes noted in the
Kurnool and Anantapur districts is that 13 miles S. by W. of Gattimanikonda.!
Its interest lics in the fact that the barytes is clearly partly in trap and partly in
Vaimpalli limestones. It will be remembered that in these districts, though certain
doposits have been thought to occur in trap, definite evidence has been wanting.
In the Cuddapah district, however, the largest deposits of barytes occur in trap.

The pits dug here were refilled prior to the author's visit, but specimens
(N 596, 21824) were collected showing barytes in basalt. The barytes vein trends
N. W.-S. E., probably along a fault course. The north-western part of the vein is
in Vaimpallis, the south-castern in basalt. There is apparently a small amount of
barytes present, but as the pits were refilled, it is difficult to state with certainty the
amount of the mineral.

No. 117.—Barytes occurs as a replacement deposit in the Betamcherla
reserved forest, immediately cast of hill station 1,403 feet, one mile south-west
of Gattimanikonda. There is no large amount present. There is another exposure
in the adjacent valley.

No. 118.—Barytes occurs as a replacement deposit in Vaimpalli limestones,
1% miles south-west of Gattimanikonda in the Betamcherla reserved forest. This
deposit and the succceding one are probably related to a N.-S. fault which
strikes between them. The quality of the barytes is not very good.

No. 119.—A number of pits have been dug to expose replacement voins
of barytes in Vaimpalli limestones 1} miles south-west (a little south) of
(Gattimanikonda. The deposit is 1 miles due west of the Lambadi huts marked on
sheet 57 I/2, south of Gattimanikonda, 'The general trend of the veins of burytes,
as shown by the pits, is o littlo south of east. The Vaimpallis here have a gentlo
dip to the south-cast or I8, S. I8. Further to tho north and west, they are capped by
sandstones. probably Banganapalli in age. Theroe also scem to be some Pulivendla
uartzites of the western sido of the fault mentioned above.

No. 12).—Another replacement deposit of barytes occurs 2% miles south-
west (o little south) of Gattimanikonda, or miles duo west of the deserted
villago of Chinnamandlakonda. Pits have been dug here on cither side of the

BARYTES IN THE KURNOOL DISTRICT. 79

92. Boyanapalle (57 Ij2; 15° 32" 30": 78° &').
Boyanapalle is a small village situated about six miles noxth-
west of Bugganipalle railway station as the crow flies, but a few
miles more than that by road. It is just
half a 'l
from the boundary with the adjoining Kurnool taluk. Boyanapalle
lics to the north of the Gattimanikonda fault, wherecas Gattimani-
konda is to its south. Boyanapalle is situated in the acute angle
between this E.-W. pre-Kurnool fault and the N. I.-S. W. post-
Kurnool Somayajulapalle fault, which accompanied the formation
of the Kalava wall.2

East of the village, there is a large spread of Pulivendla quartz-
ites dipping XK. N. l. at u gentle angle. These overlic Vaimpallis
and are in {twrn overlain by Tadpatri shales which culminate in the
peak 1,657 fect. It is probable that the post-IKKurnool Somaya-
julapalle fault curves around the Pulivendla outerop between the
hill and the village. Its exact position could not be located. The
country near the village consists of Vaimpallis which are overlain
by Banganapallis. These Banganapallis ave at a much lower cleva-
tion than the Pullivendlas to the east, which are not covered by
Kurnool rocks. Thus it scems probable that there is a fault which
has lowecred the country to the west.

Further north-cast, as, eg., west ol hill station 1,460 feet, the
Jammalamadugu limestones can be seen overlying the Bangana-
pallis.2

~ e

of the area.

No. 121.—Thrce furlongs E. S BE. of Boyanapalle, barytes was noted
in Vaimpalli limestones in a cultivated fiecld.  The oceurrence apparently has not
been noticed by the local vitlagers as no pits had been dug.  1ts possibilities, how-
ever, do not appear to be promising.

No. 122.—There are a {few veins of Dbarytes in Vaimpalli limestones in
a disturbed region five furlongs south-cast of Boyuanapalle. The small hill to the
west of the oceurrence is capped by Pulivendls quartzites which dip south.  This

1 Se A, L. Coulson, Lce. Geol. Surv. Ind., LXVI, p. 447, (1933).
2 It is interesting to compare the elevations above sea-level at which the Banganae-
pallis are found on one-inch sheet 57 12, e.g. s—

valley. Little barytes has been excavated, nor is it thought that the possibilities . fc.':t.'
of the deposit are good, Lt is quite possible, however, that the deposit may be Virayapalle . . . . . . . . . I,:(_)U
proved to extend towards the provious onc under the capping of Banganapalii Boyawapalle .. ... ]".’OO
saadstones which cover the Vaimpallig in this neighbourhood. Dara Kanama . . . . . . .. . 1,606
Gattimanikonda . . . . . . . . . 1,506
1he topography of thoe onc-inch sheet 67 /2 in this rogion is nol up to tho Sulkala Moru . . . . . . e . L700

usual high standard.
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southerly dip cannot bo acquired from the drag of the Gattimanikonda fault, the
throw of which is to the north. Basaltic rocks crop out between these Pulivendlas
and the Vaimpallis in which the barytes occurs. The occurrence does not appear
to have any possibilities, and no pits have been dug.

53. Veldwrir (67 B4 ; 15° 33" : 77° 56).

Veldurti is a large village with a station situated at mile 12
from Dronachellam on H. E. H. the Nizam’s Guaranteed State
Railway from Dronachellam to Secunderabad.

village itself is situated on crystallines
and irom the train, a fine view of the scarps of the eastward-dipping
Gulcherus may be seen. The Gulcherus appear to be capped by
Banganapallis. It must be remembered that there has been a
very large dislocation of strata east of Veldurti, caused by the
Ramallakota-Gani faultl.

No. 123.—The Collector’s list states that block No. 865, comprising 77 acres
56 cts., of Veldurti was granted under a prospecting licemse for barytes to
AL R. Ry. V. V. Subbiah Pantulu of Vuyywu, This occurrence of barytes was not

visited by the author, but he believes that it exists. The block is stated to be 23
miles to the north-east of Veldurti village.

Geology of the area.

J.—Kurnoo! Taluk.

The barytes deposits in the Kurnool taluk of the Kurnool dis-
trict have no great importance. None has Leen recorded previously
and therefore this description has more interest than otberwise,
inasmuch as it traces the existence of barytes in the Kurnool dis-
trict almost as far north as the Tungabhadra river, which divides
it from the Nizam’s Dowinions (Hyderabad).

Subdivision for dese Tor descriptive purposcs, the barytes occur-
criptive purposes. rences have hecen subdivided as under:—

54. Uyyalavada (57 I/2; 15° 37" 3u0": 78° &),

05. Gadidemadugu (57 I/; 15° 46" 30”: 78° 9').

The deposits near Gani (Nos. 130 and 131, p. 86} in the Nandyal
taluk of the Kurnool district may be considered as somewhat inter-
mediate in position between those at Gattimanikonda and those at
Uyyalavada, lying en cchelon to the east. Between Gattimanikonda
and Uyyalavada, also, there is that very important structural
feavure, described in detail elsewlere,! known as the Kalava wall.

1 A, L. Coulson, Ree. Geol, Surv, Ind,,LXVI, p. 442, (19033).

1 Sec W. King, op cit., pp. 66-66; also A. L. Coulson, Rec. Geol. Surv. Ind., LXVI,
pp. 438-448, (1933),
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The Kalava wall is an example of post-Kurnool monoclinal
1olding, aceompanied by faulting, probally along the line of an older,
pre-Kurnool, “doubly-hinged ’ fault,) which has been termed the
Ramallakota-Guni fault. The two main faults which accompanied
the formation in post-KKurnool times of the Kalava wall have leen
termed the Gunnygull® fault and the Somayajulapalle fault.s

94. Uyyalavada (57 1j2; 15° 377 30": 78° &').

Uyyalavada is 13 miles by third-class road from Veldurti station.
It is, however, only 74 miles by bullock-cart tracks from Ulinakonda
station. These stations are at miles 12 and 20 from Dronachellam
(Dhone) on the metre-gauge line from there {o  Sccunderabad.
Uyyalavada iIs just within the Kuinool taluk.

The older Cuddapal rocks in the neighbourhood of Uvyalavada
are almost entirely masked by the covering of younger Kurnool
rocks comprising  Banganapallls, Jammala-
madugus and Paniams. The hill to the imme-
diate west of the village is capped by Paniams which conformably
overlie Jammalamadugu limestones and Banganapalli sandstones,
grits and breccias.

Further to the north-west and north, in the vicinities of Yaparl-
apadu,? Bodduvanipalle? Tadankapalle (57 I/2; 15° 437: 78° 27)
Vamasamudram (57 Ij2; 15° 43" 30": 78° 2'), ete., a ‘sweep’ of
Gulcherus, Vaimpallis and trap sills is exposed, the rocks being un-
covered as far north as Kurnool and the Tungabhadra river. This
sweep of country has been deseribed in detail in the author’s as-
bestos report.

“eo'ogy o° ¢ area,

1 Phe downthrow of its western end is Lo the north ; that of its castern end is to the
south.

2 Modern spelling, Ganni Ghattu. Tt downtheow is to the north, King's name for
this fault has been retained, 1te did not recognize the Ramallakota-Gani and Sowaya-
julapallo faults, nor do his scctions or Foote's notes, as quoted by him, give o true idea
of the nature of the walll

3 Pownthrow to the north,

1 T'he author heard of the probable existence of barytes near the village of Yapar.
lapadu (57 1/2; 15° 897 : 78% 0) but was unsncces~ful in loeating it. - 1t is thought, how-
cever, that Darytes does oceur in this locality, The Vaimpallis cast of the village are
normal grey siliccous limestones.  The higher ground to the south-cast, north, and the
high Lill to the west (on sheet 57 12/14) are covered with Benganapallis,  King's mapping
of this area is incorreet for he shows Iulivendlas and trap. Uhe former do not crop out
and the latter is masked except for a swall outerop near Bodduvanipalle.

5'liere is an interesting fault south of Lodduvanipalle (57 1/2; 15" 397 307 : 78° 2)
along the course of the Baddare ragz,  Abundent breceias, dipping at 45° to the E. 8. E,,
appear to have been developed @n situ by movenients in the chaleedonic Vaimpalli lime-
stoncs, which are overlain unconformably by approximately horizental Bapganapallis,

Memoirs of the Geological Survey of India, Volume LXIV: Part 1, Barytes in the Ceded Districts of the Madras Pres... Published by AsbestosClaims.Law
ACL Doc 21540 - Page 50 of 180 asbestosclaims.law/library/21540/50


https://asbestosclaims.law/library/21540/50

82 COULSON * BARYTES IN THE CEDED DISTRICTS, ETC.

No. 124—A few fragments of barytes were noted in a cultivated field

miles north-west of Uyyalavada. From the swface debris, it appears that the

deposit is of no great size and is of the nature of a replacement deposit in Vaim-
palli limestones.

The author was shown another field, seven furlongs N. N. W. of the village,
where barytes was said to occur. He was unsuccessful in finding any, but noted a
thin vein of calcite in purplish shales which possibly had been mistaken for barytes.

No. 125.—Barytes fragments were noted in another cultivated field 1{miles
north of Uyyalavada. Thisagain appears to be a small replacement deposit of
no great value.

55. Gadidemadugn (57 IJ1; 15° 46’ 30" : 78° 9').

(Gadidemadugu 2 is an important village 8% miles from I{urnool
on the third-class road to Nandikotkur. It possesses a two-
roomed bungalow and post oflice, and gives its name to a reserved
forest which lies to the north-west and north of the village.

The village of Gadidemadugu is built on Jammalamadugu flags
and limestones, conformably underlain by Banganapalli sandstones
and breceias, which, in their turn, unconform-

overlic chalcedonic and siliceous Vaim-
palli limestones. The breccias at times are extremely coarse and
appear to be fragments of Vaimpalli limestones and the chalcedonic
bands, which characteristically are associated with them, resorted
w site.  King holds that these breccias are Pulivendla in age. He
remarks 4 that the fragments in the breccias arve of

“co'ogy 0” ¢ area.

¢ various pale-coloured jaspers and cherts, with others of 2 peculiar white or buff
silicious chert, which is made up of countless minute spheroids, giving quite an
oolitic structure to weathered fragments. These contained fragments of oolitoid
silicious chert are common to the lowest breceias and conglomerates of nearly
tho whole extent of the western outerop of the Poolavaindla (Naggery) quartz-
ites. They are evidently derived from beds of such rock in the subjacent group.
In the Gardymuddoo hills, cast of Kurnool, the quartzites are full of fragments.’

! Uhere is an interesting post-Kurnool fault alony the southern margin of the Loddi-
palle reserved forest, o short distance to the north-west of this occurrence.  Paniams here
are faulted ageinst Banganapallis, the intermediate Jammalamadugus net being exposed.
North-west of hill station 1,476 feet, however, the Jammalamadugus are scen to be in
their normal position underlying the Paniams.

* Literally, donkeys’ drinking pool. It is interesting to note that * Kurnool’ is a
corruption of two words which meant ® oiling place’, the site of Kurnool town being in
olden days the resting place at which bullock-carts, carrying stones for the building of
o nearby fort, stopped for oiling of their axles.

3 P'he mileposts on the road are different from those shown on the latest (1923) onc-
inch sheet 57 IfI.

4 0p cit., p. 170.
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He adds (p. 171) that
# of these same chert bands, the slopes of the hills Leing covered with a very hard
angular debris of the same rock.’

These statements arc in direct disagreement with Foote's notes,
quoted by King, ¢with which in great part’ he was ‘inclined to
agree’. (op cit,, p. 90):i—

:To the north-north-westward of the Oondootla (Undutla, 57 I;6) platcau, no
rocks Lelonging to the diamond-bearing series of the KarNULS occur till we reach
the west side of the Gardymuddagoo (Gadidemadugu, 57 I/1) valley, where similar
pebbly quartzite beds are met with near Bapulcotoor (Brahmanakotukuru) crop-
ping out from under the Jammulinudyco (Jammalzmadugu) limestones and rising
westward till they form the top of a low ridge of hills running along the right bank of
the Toongabudra (Tungabhadra). On the west side of these hills conglomerates
of the scries are underlaid by a sct of highly altered silicious breccias and calearcous
rocks, but theiwr exact boundary has not Leen fully determined. Tho pebble beds
appear to continue north-westward into the billy ridge south of Sultaupoor
(Sultanpur in Hyderabad). On the south side of this ridge, the silicious brcecias
and associated limestoncs and a large sheet of intrusive trap are seen o crop out
from wunder pebbly quartzite bLeds which apparently form the base of the
Ranaganpilly (Banganapalli) group. These pebble beds are remarkable for
containing numerous small pebbles of pink and reddish felspar undistinguishable
from much of the felspar occwring in vein-granite of the adjeining granitic or
rather syenitic region. 'The other pebbles consist of quartzite, groy chert and red
and brown jasper with occasional pebbles of quartz.  Along the top of the ridge
south of Sultanpoor, these pebble beds are well scen dipping eust at o low angle
with two or three intercalated beds of greenish grey snd pale pinkish  quartzite

The author agrees with Foote and vontends that these breccias
are Banganapalli in age. They can be traced southwards into
diamondiferous grits and sandstones in which pits have been sunk
for diamonds. It is cobsidered to be extremely unreasonable, un-
necessary and incorrect to suppose, as King has done (p. 169) thut
the Pulivendlas, after being apparently quite conformable *ior miles
and miles of their outcrop’ should suddenly lic *on the acutely
bevelled edges of the lower beds’. These breccias are of very variable
thickness and extent and are considered by the author to be a shore
deposit of the ancient Banganapalli sea, the irregular nature of the
tloor of which has alteady been noted.

* 1t is interesting to note that at the present day, the weathermy of the Vuimpalli
limestones with their siliccous wnd chaleedonic bands gives rise to extremely course debris.
On the gently sloping hills north-west of Gadidemadugu, this layer is about six inches
thick, but most of the lurger fraguents hove been removed by hand to allow the cultiva-
tion of the land. Another cause contributing to the ubundance of these coarse fragment
is the existence of large numbers of fault-or crush-breccins in the chaleedonic Vaimpallie.
It frequently happens thut these fragments on the swface have been recemented in a
siliccous matric, and it is at times ruther diflicult to state whether the resultant breceis
is rocont or Banganapalli in ago.
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In all the exposures visited by the author in his journey along
the strike of the Cuddapahs from Cuddapah to Kurn.ool, he saw
nothing in disagreement with his previously expressed view that the
Pulivendlas are to all intents and purposes more or less .complet.cly
conformable with the Vaimpallis. If any unconformity exists
between the Papaghnis and the Cheyairs, then the author is con-
vinced it is of no great magnitude.

The erosion of the covering of Banganapalli sandstones, breecias
grits, ete. in the Gadidemadugu hills has exposed the underlying
Vaimpallis in which barytes has been noted. The Vaimpallis are
very much faulted, the trend of the faults varying greatly. Some
miles to the west of Gadidemadugu, there is a large L.-W. faulf,
the Siddiveddipalle fault, the existence of which seems to be neces-
sary in order to explain the dislocations of strata which appear to
have taken place in this region. Abundant fault-breccias occur
to the south of mile 6 on the Kurnool-Nandikotkur road, trending
W.N. W-E. S. E. About seven furlongs north-west of Gadide-
madugu, there is an important N, E-S. W. fault. Whilst in the
Gadidemadugu reserved forest, the general trend of one fault is the
same, but that of another is N. W.-8. E.

No. 126.—About seven furlongs north-west of Gadidemadugu, barytes
(N 599) occurs along a line of brecciation in Vaimpalli limestones which have
been exposed by the removal by weathering of the covering of Banganapalli brec-

cias. A fair number of pits have been dug here, but no large quantity of barytes
has been removed, nor is it thought that much is available. This occurrence is not
in the forest arca.?

No. 127.—Thin veins of barytes woere noted onc mile W. N. W. of
Gadidemadugu along the same line of fracture as the previous deposit.  There
doces not appear to be any great amount present and the matric is so siliccous that
extraction would be difficult. This site is interesting inasmuch as there is a very
good example of the formation in situ of a crush-breceia in the Vaimpallis.

No. 128~ Barytes ocowrs in very ecrushed and silicified  chaleedonie
Vaimpalli, limestones along a fault rumning N. 1.-S. W. to the north-cast of hill
station 1,055 feet, 13 miles N, N. W. of Gadidemadugu and in the :
A few shallow pits have been dug but since filled in. The amount of barytes
present is probably small.  The locality is to the north-west of the ridee '\‘\‘;II'II.I
trap exposure was noted on the south-castern side of the hills, gy

No. 129.—Another small deposit of barytes was noted in
and silicified area, 2! miles N. N, W. of Gadidemadugu, A

reserved forest.

avery crushed
likewise along a fault

! The Collector’s list does not note the oranti ing li
: le 3 3 i ng of prospecting licenses t
:]l_r]);‘u x1;1:{1{.-4 (l)’f (:f:iul;ln'x}d ugu \v;ll:lx{;_;ei (tl.hough bloeks in UILPI‘CS(]‘.I\’E(I f%rcs;l;f::j (l,)l;cl‘)x:lf'f‘l:iiflf‘?lr
o b Y. B Jayaram Reddy of Betamcherla has been o lock of 20
acres and M, R, Ry. S. P, Rang 0 {ur 70 ao) Dr‘ulnicd % e
i {orcst. inga Rao of Kurnool a block of 70 acres 33 ots, in the Gadide-
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coarse which runs, however, N. W.—S. E. The fault-rock forms the backbone of
the ridge which runs to meet the Kurnool-Cuddapah canal near mile 26+5.

K.—Nandyal Taluk.

The barytes deposits in the Nandyal taluk of the Kurnool dist-
rict are unimportant, but the occurrence at Basavapuram has been
known for a very long time. They Lave been sub-divided as under :—

56. Gani (57 I/6; 15° 40': 78° 19').
57. Basavapuram (57 I/11; 15° 24" 20": 78° 38').

The Collector’s list shows that a prospecting license for Larytes
for 200 acres of the Nandyal reserved forest was granted fo Khan
Sahib K. Abdul Hye of Bellary, but the
author has been unsuccessful in locating this
block. It is unknown whether or not the Khan Sahib found barytes
in this forest.

Collector’s list.

56. Quwd (57 16 15° 60" ; 78° 19).

Gani is an important old village in the north-western corner ({f
the Nandval taluk, near its trijunction with Kurnool and Nandi-
kotkur ‘wlnks, all of which are in the Kurnool district. As the
crow flies, it is 11 miles north of Paniam, and 17 miles north-west of
Nandyal railway stations respectively on the Guntakal—l?ezwmh\
metre-gauge line of the Madras and Soutl}orn Mahratta Railway.

(lani itself is on horizontal Khondair limestones and sha}cs, but
the village is situated just over one mile north of that very interest-
ing structure, the Kalava wall of P_anmm quart-
sites. The structure of this region may be
seen in Plate No. 26 accompanying the author’s paper on the
Kalava walll

There is a small outcrop of Vaimpalli ]in.wstonus gouth-east of
(fani, which is faulted against J’aniam. quarfml'cs i'o.thc north :}I]ld:
against Tadpatri shales of the Cheyair series to the south. ; e
latter fault is the easternmost part of the pre-Kurnool ]}un}allnlrxo.ta-
Gani fault. The downthrow of which is to the south. 'lhe'\:}lm-v
pallis here have rolling dips, generally however to t}m sout.h. They
are overlain conformably by the Pulivendlas at !l station 1,148
feet, where these latter ﬂi], ‘westwards under ’.l';'xd']mn'is., and S()Ut.h-(.)i
Chennakkapalle, where both Pulivendlas and Vaimpallis are coveret

Geology of the area.

1 Ree. Geol. Surw. Ind., LXVI, pp, 438-418, (1933),
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by Banganapalli sandstones and grits in which pits have been sunk
for diamonds.

There are frequent traps in the Vaimpallis, all with an E. N. E.-
W.8. W. to E~W. trend. It is possible that the intrusion of the
traps accompanied the faulting.

It is interesting to note the occurrence in the Tadpatris of quartz-
reefs, certain of which contain copper-ores.?

No. 130.—A% the junction of the Vaimpallis and Pulivendlas, but, strangely
enough, chiefly in the Pulivendlas and not in the Vaimpallis, reddish grey
barytes (N 597) was noted in thin veins at hill station 1,148 feet, 1} miles S. S. E.
of Gani. A few pits have been dug, but the barytes has been used only locally for
¢ washing ’ door-steps. The amount present is possibly small.

No. 131.—There are a few thin stringers of barytes in the Vaimpallis
near the road from Gani to Paibagala, 1§ miles south-east of Gani.

87. Basavapuram (67 I|11; 15° 24' 30" : 78° 38').

Basavapuram is a small hamlet of, and is situated one mile
E. N. E. of, the larger village of Gazulapalle, which is near the
boundary of Nandyal taluk with Sirvel taluk. Counfusion is Likely
to arise inasmuch as both villages give their names to railway sta-
tions, which are situated at miles 333-5 and 339-5 respectively on the
Guntakal-Bezwada metre-gauge line of the Madras and Southern

Mahratta Railway. The villages are on the plains west of the
Nallamalai hills.

] l'Vo. '132.—King noted the occurrence of barytes as a gangue for galena
in veins in what were known as the Gaxulapalle or Basavapuram mines which are 3

! These pits are five furlongs 8. by E. of Chennakkapalle. They wer i
- . . 3 - .. . g . o e nob ’
P(y; ngn in his (llmt, of dllgl:lond lllmi:;nhtxeis;1 (op flzt., P- 10(5).p It may bz added he;::l ‘;;111132 l:,ﬁ%
ooramanconda ’ in ’s list 'is the villa tti i i c
mcntzignchproviously (p-g? By, ge Gattimanikonda in the Dhone talul,
'n‘ec ing, op cit., pp. 268-269. King noted two in the deep bay i the hi
of ¢ Somndulpllly (Somayajulapalle)’. The author found that t-hep sou{-l:xelrnhﬁfh llllxise; ?g
just over two miles S. 8. E. of Kalava. It strikes at 250°, has uncertain dip, an¢ is
ix‘-r(,oolfnismlisst% hcxgh: feefnhhxol;. It Igo?tnins n.dlittle chalcopyrite and pyrite ’fhe othc:
3 an two es from Kalava and strik B \r
tmctsS of cl:]nlcopyri]tc was noted in this reef. FRRCEREOTL. Reh w2l
ccondary malachit g thor i i - ins i
soulil-east oiyl(n]nvu.n ¢ was noted by the author in thin quartz veins in trap, 11 miles
T'he author did not visit the old workings visited by Foote ; :

V r Ot 3 Lral )
(Gummani Konda) valley. These appear to l%o about 2-.’,‘,-) miles Eollxllt-]i;l-l:\!'cs(t‘z?l?“:;'( c-n]lada :
half a mile west of Peddagummani Konda). He did note, however, that (;ld Al
copper ores l.md been f]ug along the course of a quartz-reef striking i\’ N.W 1{‘“&? oy
m't-rwutcly' nu.\'cd_. up \ut.h trap 1§ miles 8. 8. T, of Gani., Secondary nmlu(.-hii : .~l o I‘,
(N 5%1) \t\llth a little prmmr{ chalcopyrite were seen in the quartz e

lese  occurrences y sientific i i Sl s <
LXVIL (i the e ve scientific interest only [sce Ree. Geol, Sure. Ind..

3 King, op cit., p. 273,
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¢in the wide valley, on the western flanks of the Nallamullays, where crossed by
the Nundycunnama (Nandikanama, 57 I/11) pass, at about two miles north of the
fifth mile on the high road from Buswapoor (Basavapuram) or Gazulpully (Gazu-
lapalle) which villages are on the edge of the Khond-air (Kunderu) valley ’.

The exact position of these mines cannot be made out from King's description
inasmuch as the Gazulapalle-Giddalur road has since been rebuilt and the mile-
stones changed. His field maps indicate them to be within the Nallamalais, some
two miles north of Chelima railway station, which is at mile 345 on the Guntakal-
Bezwada line. It was not posible for the author to visit and check this locality.

This is unfortunate as Newbold states * the mines are ¢ about six miles east of
Gazoopilly’ (Gazulapalle). The locality two miles north of Chelima is some 7}
miles north-cast of Gazulapalle.

It appears from King's maps that the veins are in the Cumbum slates, which
form the upper stage of the Nallamalai series of the Cuddapahs. These Cumbum
slates with which the barytes is associated ave far younger than the Vaimpalli shales
and limestones which form the upper stage of the Papaghni series of the same sys-
tem and in which and the traps associated with them practically all the previously
described deposits of barytes occur. Between them there are the Cheyair series
and, also, the Bairenkonda sandstone which forms the lower member of the
Nallamalais. ®

L.—Sirvel Taluk.

The deposits of bartytes in the Sirvel taluk of the Kurnool dis-
trict have been classed under the following head :—

58. Tallalingamdinne (57 I/12; 15° 11° 3C": 78° 3¢').

In addition to information concerning the above, the list for-
warded to the author by the Collector of the Kurnool district states
that prospecting licenses for barytes have been
granted as under to:—

1. Khan Sahib K. Abdul Hye of Bellary, for 5t acres in the
Rudravaram reserved forest.

9. M. R. Ry. B. P. Sesha Reddy Guru of Betamcherla for 50
acres in the Sirvel reserved forest.

Collector’s list.

? Journ. As. Soc. Beng., XV, pp. 389-390, (1846), Sce elso Mad. Journ. Lit. Set.,
XIIT, Pt. 1, pp. 218-219, (1845). e

® Recently Mr. 1. P. Shiva Ram of Gazulapalle forwarded to the Geological Survey
of India specimens of galena, embedded in dolomite and associated with barytes, said to
have been taken from a depth of between two and three feet ‘in a block near Pacherla
in the Nallamalais®’. Pacherla (57 I/11; 15° 247 78° 43') is & hamlet just within the
Sirvel taluk, situated on the Gazulapalle-Giddalur road which forms the boundary
between Sirvel and Nandyal taluks. It is hizhly probable that the samples forwarded
by Mr. Shive Ram were obtained from the old Basavapuram (Chelima) mines just des-
cribed.

Tt is also interosting to note that as long ego as 1017, the late Mr. A. Ghose of Gooty
held a prospecting license for barytes for a block of 97 acres in the Gazulapalle reserved
forest. The author has been unsuceessful in tracing the position of this block.
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: _ B. P. Sesha Reddy Guru of Betamcherla for ZQ

i zIx{(;rcEyin the Sirvel reserved forest, near the village of

Thuvvapalle. -

The author has been unable to ascerta;in thoc p?sg;ésns' oi 1;1;(;52
blocks. Rudravaram (57 I/12; 15 147 8073 78 361-, 57) 11812 T}%e
village situated neat the northern boundzu'y' of L‘sheebl 1;h/ - 4
¢ Rudravaram reserved forest’ referre_d to is proba fyR (tlar G
reserved forest, Fxtension 2°, which lies to the ezf-st of Ru .b].e .to
The Sirvel reserved forest is very la'rge, and. so it is impossl e
locate item No. 2 without furthc?: information. The same 1115 :
of item No. 3, as enquiry and diligent search of the one-nch maps
has failed to locate the village of Thuvvapalle.

” ‘4, 4
58. 1 allalingemdinne (57 1/12; 15° 1T’ 30" : 78° 36').
Tallalingamdinne is a small vil]a.ge, three I_mles sout%l ?f ’r,‘](ale
larger village of Rudravaram. It is badly situated as 1e.ga% s
transport, as it is 16 miles almost due south of Gazulapalle railway
station at mile 3335 on the Guntakal-Bcz.wada metre-gauge line
of the Madras and Southern Mahratta Rm.lway. o

King’s field map shows the village f’f ‘ Lingumdinny i;o be on
Jammalamadugu linestones on the plains west of th.e Nallamalai
hills, the western members of which are com-
posed of Bairenkonda quartzite and Cumbum
slates, the constituent stages of the Nallamalai series of the Cuddapah
gystem.,

No. 133.—The Collector’s list states that M. R. Ry. B. P. Sesha Reddy
CGluru of Betamcherla was granted o prospecling license for barytes for survey
No. 463 of Tallalingamdinne, which block comprises 30 acres. Xnquiry elicited the
information that this block is ¢ 2} miles south-cast of Rudravaram’, i.c., about the
same distance north-cast of Tallalingamdinne, This means that the barytes here
is in the tract marked by King as being composed of Bairenkonda quartzites ; but
it is more than probable that it is a small occurrence in Cumbum slates, mixed up

with these quartzites. No information is available as to the quality or quantity of
the barytes.

Geology of the area,

M.—Cumbum Taluk.

No mention of barytes in the Cumbum taluk was made in the
Collector’s list. The occurrence of that mineral deseribed here-
under were not visited by the author, who gained the information
concerning them whilst at Kurnool and on his retwrn to Caloutta.

L — T b
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The barytes occurrence in this taluk is classed as follows : —
89. Janapalacheruvu (57 M3 ; 15° 28" 30" : 79° 9 30").

Janapalacheruvu is a small village about nine miles §. E. by
S. of Cumbum, which town possesses a station at mile 388 on the
Guntakal-Bezwada metre-gauge line.

King’s original map shows the village of Janapalacheruvu
(Junnapalcheroo) to be on Cumbum slates in which are limestone

Geology. of fhs ares bands and quartz-reefs. The Velikonda hills
" to the cast are composed chiefly of Bairen-
konda quartuites. Poth stages of the Nallamalais are thus present.

No. 134—DM. R. Ry. B. P. Sesha Reddy Guru, M.L.C., of Betamcherla,
personally informed the author in Caleutta that on the 8th April, 1931, he was
granted a mining lease for barytes for a block of 10 acres in the North Velikonda
reserved forest between Janapalacheruvu and Malapuram villages.! This would
make the block lie to the north-east of the former village.®

The mine is called the ¢ Apralethoka Barytes Mine’. The length of the vein
is stated to be about one furlong and the thickness varies from three to six feet.
Trial pits have been dug to a depth of 20 feet, indicating the vein to continue in
depth below this. M. R. Ry. Sesha Reddy expects it to continue to about 40
feet. The stock of barytes at the minehead in early May, 1932, was 1,000 tons.

A sample of ¢ pure white barytes’ submitted by Messrs. the South Indian
Mining Co. (B. P. Sesha Reddy, Proprietor) to Messrs. Hughes and Davies of
Bombay was analysed with the results given below in Column I. A sample of
reddish barytes, termed ¢ off-coloured barytes’, was analysed by the same firm
with the results given in Column IL .

1 IL
Por cent.  Per cent.
Ba 80, . - - ; ; . . 99-25 196-30
Si 0, . 8 - - . . . 0-45 v 2:82
Fe, 0; . - - ‘ . . . . 10-21
Al, Oy : ; = o - 5 0-30
Loss on ignition . . . . . 0:30 0-37
100:00 100-00

I. White barytes, Apralethoka Barytes Mine, near Janapalacheruvu, Cumbum
taluk, Kurnool district, Madras (analysts, Hughes and Davies).

! Prior to this, when in Kurnool, the anthor was shown by Xhan Sahib J. Hussane
Khan specimens of barytes from Janapalacheruvuagrabaram, which was described as
a hamlet of Pitikayagulla. 'This is obviously the same locality.

#The ‘ Velikonda North Extension reserved forest’ does not actually lie between
these villages, being to the cast of both. Malapuram (15° 317 79° 10’) is on sheet 57
M/2 ; whereas Janapalacheruvu is on shect 57 M/3. It appears that the barytes oceurs
in the latter sheet.

H
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II. Reddish barytes, same locality and analysts.

These analyses have been published with the kind permission of M. R. Ry.
B. P. Sesha Reddy Guru.

Specimens similar to those analysed, kindly presented by M. R. Ry. Sesha
Reddy, have been registered in the mineral collections of the Geological Survey
of India as N 616 and 646 ; and N 646 respectively.

In a letter to the author dated the 9th April, 1933, M. R. Ry. B. S. Sanjeeva
Reddy, son of the above gentleman, gave additional information concerning this
deposit. He stated that ¢ the deposit is of the vein type, dipping almost vertically
westwards, the dip and strike coinciding with the country-rock which is schist
of the oldest type.—The present working has been carried down to a depth of 25
feet at the junction of two veims. More than 1,000 tons have been taken out from
this mine. The deposit so far traced covers a length of about 250 feet, branching
off into two veins from the middle. At present the mine is worked by an open
excavation but with the continuance of the lode to a greater depth, the stoping
method will have to be employed.—This is the only deposit from which we expect
good quantities of barytes; but unfortunately this variety is very hard and as
most of the paint manufacturers are not equipped with up-to-date grinding plants,
they do not prefer this in spite of its being sold at a much lower price than the soft
variety.’

N.—Nandikotkur Taluk.

The following reported occurrence of barytes has been bronght
to the author’s notice i—

60. Musalvmadugu (57 [[5; 15° 58 : 78° 26').

Musalimadugu is an important village akout 28 miles B. N. L.
of Kurnool.

King’s original quarter-inch sheet (Atlas of India No. 7 6)
shows the villige of ¢Moosleemmuddoo’ to be on or near

X Gotiogreut e i, f'he northern limit of Khondair shales and

' mmestones, He has mapped a large expanse
of debris to the north of the village, the debris separating the
Nandial shales from Pulivendla quartzites, Cumbum slate: and

Bairenkonda quartzites, which extend on hoth sides of the Kistna
river in this locality.

No. 135.—When he was at Kurnool, th i
e » the author was informed by Khan
Sahib J .'Hussane Khan that barytes oceurs near Musalimadugu in the Nan(Jl’ikotkm'
tuluk.. The author was unable to visit the locality, not did he sce any specimens
from it. He sees no reason, however, to dishelieye the truth of this statement

CHAPTER V.
BARYTES IN OTHER PARTS OF INDIA,

Introduction.

In this chapter, a short summary has been given of such other
occurrences in India of barytes, known to the author either from
published accounts, from records in the office of the Geological
Survey of India, or from the work of his colleagues in that service.
It has been considered advisable to include this summary in the
present memoir inasmuch as La Touche’s admirable ‘ Bibliography '
is now, unfortunately, some 14 years behindhand in the recording of
new occurrences. A ready market has greatly stimulated the search
for barytes within recent years, especially within regions close to
Calcutta.

Baluchistan.

Mr. G. H. Tipper has recorded® the occurr-
ence of barytes throughout Kalat and Las Bela
States.

Kalat and Las Bela
Stafes.

¢in the Belemnite shales of Lower Cretaccous age. It has also been found in the
middle Khirthar shales. The two chief localities are the lower scarps of the Pab
range near Pabni chauki (35 K/15; 25° 17°: 66° 58') and the Sarmowli river
between Chad and Anjira. Wherever found the mineral oceurs as seattered concre-
tions in association with nodules of pyrites, Of the two localities the Sarmowli
riveris too remote from any centre: while that near Pabni is very favourably
situated, as it is only about two days’ march from XKarachi........ccoiuien,
Trom the mode of occurrence of mineral it is impossible to estimate the quantity
available, but considering the great outcrop of the Belemnite shales in the vieinity
there must be a fair amount of the mineral scattered about.’

Mr, Tipper’s description has been quoted in full as the method of
occurrence of the barytes differs from the majority of Indian occurr-
ences. It may be noted, however, that Du Toit has recorded the
occurrence of ‘some nodules of pyrite associated by barite’ in the

17, H. D. La Touche, * A Bibliczraphy of Indian Geology and Physical Geography,
with an annoted index of minerals of cconemic value’, Pt. 1 B (Caleutta, 1018).
2 Ree, Geol, Suiv, Ind., XXXVIII, p. 214, (1900),

( 91 ) "2
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Aptian stage of the Cretaceous on the Changalane river, a tributary
of the Tembe river, in Portuguese East Africa.!

A specimen of barytes (K 43) from Tanga (34 N) in the Shahrig
tahsil of the Sibi district of Baluchistan was presented to the (}f:ol-
ogical Survey of India in 1906 by the Political

Aol dsitict Agent and District Commissioner, Sibi.®

Bihar and Orissa.

A specimen of barytes (N 655), sent to the Geological Survey of
India for identification, was stated to have been collected two miles
east of Garpos railway station (73 B/8; 22° T’ :
84° 25') in the northernmost part of Bamra
Stute where it juts into Gangpur State. It possesses a specific
gravity of 4-48.

Dr. M. S. Krishnan informed the author personally that there is
an occurrence of barytes (N 488) within Gangpur State, but barely
50 yards from the Singhbhum boundary, half
a mile east of Khatangtola (73 F/3; 22° 22':
85° 4'). Mr. W. S. Young of Kulunga, Gangpur State, has pros-
pected the area. At the time of Dr. Krishnan’s visit in April, 1931,
the pit sunk by Mr. Young was only four feet deep, 12 feet long and
about six feet wide. The barytes vein is about three feet thick and
strikes N. W.-S. E. across the foliation of the mica-schists in which it
occurs. The barytes (N 488) is of good quality, but about 50 per
cent. of that excavated has to be rejected on account of iron-staining.
It is also associated with quartz.

The occurrence is only one mile north-west of the outerop of
barytes at Kolpotka in the Singhbhum district, described later (p. 93).

A specimen of the Khatangtola barytes, submitted by Mr. Young
to the Geological Survey of India, possesses a specific gravity of 4.3,

Another specimen, submitted by Messrs. John Podger and Co. of
Kodarma was stated to have been taken from a hill ‘near to Jarsi-
kela railway station (73 F/3; 22° 19': 85° 7’), on the B. N. Ry., very
close to Bisra, about 239 miles, from Caleutta’. It is thought that
the locality of this specimen is that of the Khatan :

Bamra Sfafe.

Gangpur Stafe.

gtola occurrence,

2 A. L. Du Toit, * The Geology of South Africa’, p- 315 (Edinburgh, 102¢

& g 14 A 4 Ticd . “ 14 b _() A
e Another specimen of barytes (J 769), said to have come from ’Al;upl{ul north of
Sarun between Knn}chl and Quetta’, was presented {o the Indian Museum in 1903 Ly
R, Hughes-Butler, Exq. This locality has not been traced, i
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A specimen of barytes, said to have been collected from Bram-
jan Hill,* near Gaya, was brought to the
Geological Survey of India in December, 1923.

A sample of barytes (submitted to the Geological Survey of India
in 1930, and said to have come from near Purulia (73 I/7; 23° 20':
86° 22'), Manbhum district, was of excellent
quality. No particulars concerning the size or
exact locality of the deposit are available. However, the author
has been informed personally by Mr. V. K. Dave of the occurrence
of barytes (N 674) on the Panchhot Raj Estate near the village of
Malthole (78 I/7; 23° 26": 86° 26"). Tle baiytes is associated with =
calcium alwminium silicate with rare earths.

In his paper on the mineral resources of Bihar and Orissa, Dr.
L. L. Fermor states :—?2

Giaya district.

Manbhum district.

Ranchi district.

¢ In 1917 the discovery was reported of barytes found as a series of veins aligned
roughly cast and west through the villages of Silwai (73 E/7 ; 23° 227 30" : 85° 26’
30”), Bahea (73 E/7 ; 23° 23" : 85° 29” 30”), and Bongaibera (73 E/11 ; 23° 21’ 307 :
85° 31'), some 14 miles cast of Ranchi. Mixed with the barytes is a certain proport-
ion of galena, and perhaps on this account attempts that have been made to
interest Caleutta firms in the exploitation of these deposits for purposes of paint
manufacture have not been successful. The veins appear to lie on the belt of
porphyritic granite extending from Ranchi to Purulia. Specimens of allanite also
have been received from this locality, but the relationship of this mineral to the
barytes is not known.’
Dr. M. 8. Krishman has noted® the occurrence of veins of barytes,
formed by replacement, in two zones, of sericite-schist about half a
~ T Q O B @ P ~ o O N DD R 505 LN
Staghbtim dislicl n‘n.nju .‘sloul.h W (‘s't, of Kolpotka (73 T'/3; 22° 22':
85 ¢’) in Singhbhum close to the Gangpur
border :—
¢ In the southern band the barytes (M 966) occurs in ramifying veins over a tract
500 yards long and 150 yards wide. The veins conform more or less to the schist-
osity, the dip being from 70° o 75° in a direction S. 40° 1. The barytes is being
worked open-cast, and the picked white lumps obtained from about 5 to 7 per cent.
of the material extracted. The amount extracted is about 2 to 2} tons daily and
is sent in cooly-loads to Jureikela for despatch to Caleutta. The northern zone
has also been tested, but proved to be too poor in barytes for profitable working.’
In 1929, when at Ghatsila (73 J/6; 22° 55': 86° 29') in Singh-
bhum, Dr. J. A. Dunn was shown specimens of barytes =aid to have
been found in the vicinity. IIe could obtain no information as to

* Possibly the hill on which is Gaya Brahmjoni temple (72 D[13).
2 Ree, deol, Surv, Ind., LI, p. 253, (1921),
3 Op. cit., LX1I, p. 31, (1028),
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the exact locality. In this connection, it is interesting to note that
a specimen of barytes, with malachite (J 781), presented in 1904
to the Indian Museum by Mirza Mohammad Ali Khan of Tollygunge,
Calcutta, was said to have been taken from a locality a quarter of a
mile distant from Gbatsila railway station.

Burma.

When investigating the antimony deposits south-west of Thabyu
(951/6; 15°36": 98°29'), Dr. A. M. Heron collected a specimen of
barytes (L 336) from a boulder in the bed of
the Tele chaung. This boulder possibly was
derived from one of the deposits mentioned by Mr. Billinghurst and
described hereafter.

In 1925, Mr. P. E. Billinghurst reported to the Geological Survey
of India the discovery of large deposits of barytes, with galena and
chalcopyrite, at various places in the Amherst district near the Siam
frontier.

Amherst district.

A hill called Azin taung,® 15 miles south of Mitan,2 was said to be
composed chiefly of barytes. On being requested to supply further
particulars, Mr. Billinghurst kindly wrote :—

i Azin taung is a hill some 500 feet in height and is composed of wide bands of
limestone and barite. It covers about 200 acres, but hillocks of barite extend
casterly from the base of the hill to distances of a mile or more.

The hill on every side is covered by shallow old workings, several hundred being
counted. TFew of these are more than ten feet in depth, but some are considerable,
The ore (galena and chalcopyrite) scems very irregularly distributed and is in-
variably in the barite. From present information, the ore would carry about 80
per cent. galena and 20 per cent. chalcopyrite. An overburden of a few feet of a
reddish soil covers the slopes of the hill, but outcrops are numerous.

Azin taung js typical of a number of barite occurrences in the neighbourhood, hut *

these are less mineralised.

Ootee taung * is divided by the Siam-Burma frontier and occurs at the extreme
south-‘cas'tcrn corner of Amherst district. It apparently is a rich deposit of chal-
copyrite in barite. It covers about 40 acres and rises 200 feet. The entire uxxl‘f';('c
has been worked.  The country rock is massive greyish limestone. i -

1 This is probably tl ins 97 p e
:;outh-fiast Ofll)\Iikwi (3,")5 }‘;5‘}'21!1 shown on sheet 95 I/9 (15° 52/; 98° 31’), which is four miles
* Mitan is a Karen village of 100 houses contig s wi i
98° 24). Referenc 5 onses contiguous with Kyaikdon (94 L/8 ; 16° 0%
g’ 1’1.) 1, (&f;ﬁ{mo may be made to Dr. Heron’s paper [Rec. Geol. Sure., Ind., L1117, p. 36,

 Not shown on sheet 95 I or the one-inch sheets
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Yetheywa, Tichine, Tilloun, ete.! These areas oceur in the lower south centre
of the district (Amherst). These are lodes running chiefly through hard, white,
grey, or pinkish limestone, but sometimes through slate. They vary from narrow
veins to lodes over 20 feet wide and appear to run for over ten miles, but are probably
not continuous. The strike is north and south. They are represented mostly by
heavily mineralised gossans, with frequent bosses of barren barite. The ores are
chiefly chalcopyrite and galena, but practically no work has been done. A few old
workings exist.

The Tichine chaung runs for a mile across the barite lodes, and the lodes are
represented at this place by boulders of barite and oxides of iron. There seem to be
about 20 lodes of various widths in this mile-wide belt.

Yetheywa is near the site of a deserted village on the Kilakoon river, a tributary
of the Kyun river (? 95 I/6). The lodes cover an area of roughly a mile, culminating
at the crest of the hill in a huge mass of discoloured barite. The dip at this place is
about 85° westward. The occurrence is probably a southern continuation of
Tichine.

Other barite occurrences are continuously being reported in this Kyain township
of Amherst district. If the barite is of any economic importance, the only large
arca which can be worked without railways is Azin laung. This is only four miles
from the Haungtharaw river, navigable for rafts and three-ton boats for five months
of the year. At other times, it would have to be carted further up the river to deep-
er water. A practical estimate for actual working costs would be Rs. 25 I'. 0. B.
Moulmein.’

When mapping the Ye-Yaman tract of the Kyaukse district in
the field season 1923-24, Mr. C. T. Barber noted the occurrence
of malachite and azurite with barytes (M 466)
in Sindetaung shales, two miles south of the
village of Yetha (93 C/6; 96° 20" : 21° 35').2

When investigating some argentiferous galena, the late Siv Henry
Hayden noted the oceurrence of a bed of barytes six to seven feet
thick, ¢apparently interstratified with the rocks
of the country’, at Taunggaung® in the Man-
dalay district of Upper Burma.

(a) North Hsenwi State. In December, 1928, Mr. G. V. Hobson
noted a barytes vein (N 173), carrying specular iron-ore, in Plateau

2 Limestone which rests on Chaung Magyi beds,
SDRUSOL SHER. SNLCs, just south of hill station Loi Kyaktaw, 6,199

Kyaukse district.

Mandalay district.

1 Not shown on the one-inch sheets, Tichine is probably near Kyauktaga Taung
on sheet 95 1/6.

* Unpublished progress report, 1923-24, . .

3 Mss. notes, January, 1896, See Lee. Geol. Sure. Ind., XLV1, p. 287, (1015). Taung-
gaung is probably that shown on sheet 93 B/8 (22° 87: 967 22). A specimen of barytes

in the Indian Muscum (1 934) was collected by Sir Henry Hayden frem this locality.
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feet (93 E[7; 23° 18 : 97° 22'), in the North Hsenwi State of the
Northern Shan States. It seems to have a continuation to the
north-east, but in this direction, according to Mr. Hobson! the
heematite occurs in quartz. Barytes veins were also noted on the
path about 11 miles due east of Loi Kyaktaw. Mr. Hobson ha_s
registered a specimen of barytes (N 180) from north qf Kawng Loi-
pek, 4,728 feet (97 E/11; 23° 27': 97° 35'), also in the North
Hsenwi State.

(b) Tawng-peng State. Mr. La Touche has described® occurrences
of bartyes (K 200) at Bawdwin (93 E/8 ) in Tawng-peng State :—

¢ Beds of massive barytes are also of common occurrence, but they were not
found in direct association with the galena. In one spot the barytes occurs in
considerable quantity, in fragments up to a foot in diameter, scattered over the
surface of a knoll over an area of two or three hundred square yards, and evidently
derived from the outerop of a large mass.’

Dr. J. Coggin Brown? adds :—

1t (barytes) has not been found as crystals, but occurs massive in coarsely
grained aggregates, which are often full of small cavities. The broken surfaces oif

some of these masses show a platey structure with curved surfaces and a vitreons
lustre.

Owing to the presence of cavities the results of determination of the specific

gravity are liable to be slightly low. One specimen from the Amphitheatre gave a
specific gravity of 4+4.

In 1917, when asked kindly to furnish information regarding the

quantity of barytes at Bawdwin, the Burma Corporation, Ltd.,
stated :—

¢ Sufficient work has been done to determine that there are at least four roughly
parallel veins, varying in width from 12 to 36 inches ; all these

z I veins apparently
pinch and swell rapidly, but two at least appear to maintain a width of between

24 to 36 inches. In addition, there is generally a variable width along the sides of
the veins carrying stringers of barite.’
It was estimated that probably 20,000 tons of barytes (L 733 ;

L 849) could be recovered, but most of the deposit will be required
by the Corporation,4

1 Diary for December, 1928,
* Ree, Geol. Surv. Ind., XXXVII, p, 242, (1908-09),
# 1bid., p. 256. Also sce J. C. Brown, ibid., LXVIII, pp. 168-169, (1918).

¢ Tho barytes is used as a furnace lining by the Burma, ¢ i Se
Heron, Rec. Geol. Surv, Ind., LX1V, p, 326, (1%730), and page f%oég :’])?xxs) nl;::xlx.oii(e -
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The following analysis of & representative sample was given :—

Per cent.

Ba§ 0, q . . ! - ~ . v . 91-36
Cﬁ S 0‘ . - . . . - . . . . 2‘57
Mg S O, = 1-14
Sio, . s . S . ! s . 5 . 5 097
Fe,0,, Al, 04 3 - - Y . . . . . 1-76
120 ~ trace
Mn . e : v - . . 3 5 : trace
H, O - volatile matter e 2 5 . ; . 2 1-30

Toran . . 3 . S e % - v . 09:10

Mr. V. P. Sondhi states! that barytes is of common occurrence
in the neighbourhood of Mawsén (93 D/13; 20° 57°: 96° 50°) in the
Yawnghwe State of the Southern Shan States.
It is frequently associated with quartz and
calcite and found in well-developed veins. An outcrop of barytes
was found by Mr. Sondhi east of Konlean (93 D/9; 20° 48 : 96° 39"),
about five miles W. N. W. of Taunggyi.

Southern Shan Stafes.

Central India Agency.

Barytes is said to occur at Rheti, in the
Nemawar district of Indore State,®

According to Mr. M. K. Ray barytes (M 949) occurs by the side
of a hill called Chakrada, west of Surajpura village (54 P/2; 24° 43
307 : 79° 10" 30”), two miles 8. S. E. of Deorda
and 40 miles from Man Ranipur on the Great
Indian Peninsula Railway.®

It is associated with about equal proportions of quartz in a vein
striking N. W.—S. . for about a quarter of a mile in Bundelkhand
Gneiss, and is also found in the country rock. A little chalcopyrite
is associated with the barytes. A thickness of about ecight feet had
been proved without reaching the walls at the time of Mr. Ray’s visit.
The barytes (M 949) has a specific gravity of 4-395.

The estimated cost of transport to Man Ranipur was between
3s. 10 and Rs. 15 per ton.

Indore State.

Orchcha State.

L Ree. Geol. Surv, Ind., LXVI, p. 89, (1932).
2 This may be the village Rehti (55 B/14 ; 227 397 : 76° 51).
3 Sce A, L, Coulson, Ree, Geol. Surv, Ind., LX, pp. 431-432, (1928).
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In his own published description of the deposit,* Mr. Ray men-
tions the occurrence of six ‘gossan’ veins by the neighbouring
village of Nygaon and states that
¢jt scems probable that all these pyritic veins, including the barytes vein, were
deposited from solutions emanating from the same igneous magma.’

Vredenburg? found veins of barytes from an inch to over a foot
in thickness in the Red Shale series of pre-Vindhyan age near the
village of Bharra (63 L/7; 24° 23"; 82° 15') on
the Mohan river in Rewah State.

Mallet ® mentions the occurrence of stringers of barytes in the
Lower Rewahs near Sohagi Ghat (63 H/9; 24° 59 : 81° 42') and at
Ginga Hill, about 40 miles south-west of Allahabad, but the deposits
have no commercial value.

Rewah State.

Central Provinces and Berar.

Ball* states that barytes occurs in association with traces of
copper-ore found on Bijawar quartzite at Sleemanabad (64 A/G;
23° 38': 80° 15') in the Sihora taluk of the
Jubbulpore district.

At Sleemanabad, also, Dr. L. L. Fermor® has noted the presence
of barytes as an accessory mineral

Jubbulpore district.

¢ in a series of parallel metalliferous veins striking in a north-nerth-west direction
through dolomitic limestones of Archacan age.’

About 16 tons of barytes from this locality were despatched
to Caleutta about the year 1904 for use in the works of the Shalimar
Paint, Colour and Varnish Co., Ltd., but the quality was found to
be poor and a nominal value of Rs. 7 per ton was assigned to the
barytes.®

A specimen of barytes with lead and copper (J 653), presented
in 1904 to the Indian Museum by P. C. Dutt, Bsq., of .’Tubbul ore
was said to have been taken from Imalia (64 A/6; 23° 36’ : 80° 1)16’)’
near Sleemanabad. k :

Another specimen of barytes (J 777), presented in 1904 to the
Indian Museum by G. Gianacopolo, Esq., was said to have been found

L Quart, Journ, Geol, Min, Met. Soc, Ind. : 92

¢ Mem. Geol. Surv, Ind., XXXI, p. 131, ('11601’1).l S

3 Mem, Geol. Surv, Ind,, V1L, Pt. 1, p. 192, (1871).

1 ¢ Geology of India, 111, Feonomic Geology’, p. 473 (1881)
3 Lice, Geol. Sure, Ind., XXXI111, p, 62, (1906). i 3
¢ Ltec. Geol. Surv. Ind., XLVI, p, 237, (1915).
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in the bed of a river six miles from Sihora (64 A/3; 23° 29": 80° ¢'),
towards Jubbulpore.

T. W. H. Hughes has recorded the occurrence of a band of barytes,
two inches thick, in a 37 feet coal seam at Wun (55 L/16; 20° 3':
R 78° 57’) in the tahsil of that name in the

; Yeotmal district of Berar.!

Jammu and Kashmir.

In 1925, Mr. C. 8. Middlemiss presented fo the Indian Museum a

specimen of barytes with chalcopyrite (M 647) said to have come

o 8o from Jangal Gali pass® (43 O/4; 33° 0" 30":

Stﬁll.‘s' district, Jammu 5o 9t 30M jn the Riasi district of Jammu
State.

Madras.
(Other than the Ceded Distric!s.)

A specimen of barytes, forwarded by Mr. P. Chettiah of Villa-
puram, South India, through the Director-General of Commercial
Intelligence and Statisties to the Geological
Survey of India, was stated to come {from
Banganapalle (57 I/3; 15° 19" : 78° 14') in the State of that name.

Mr. H. C. Jones® has described veins of barytes occwrring in two
low hills about three miles east of Narravada (57 N/5; 14° 51:
79° 26") in the Kalahasti zamindari of the
Nellore district. The veins occur irregularly
in a band of fine-grained mica-schist, striking N. W.--8. E. and
dipping 40° to the south-west, usually following the strike of the
band, but cutting obliquely across its strike in some cases.

The harytes is generally of greyish colour, but some pieces are
milky white. It has a specific gravity of 4-46.

Specimens of the country rock. taken about ten feet from any
visible barytes vein, were found to contain a considerable quantity
of barytes, as small grains scattered through the rock., The other
constituents of the mica-schist were quartz, biotite, magnetite and
a little calcite.

Banganapalle State.

Nellore district.

L Aem. Qeol, Sure. Ind., XITI, p. 47, (1877).

2 See Plate 1 of Mem. Geol. Sure. Ind., XXXII, Pt. 4, (1904), in which the Gully
pass is seen at the south-eastern end of the Ladda coalfield.

3 Rer, Geol, Surv, Ind., XXXVI, p. 233, (1908).
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La Touche’s summary! of Sir Thomas Holland’s description?
of barytes occurring at Alangayam (57 L/14; 12° 37’ 30”: 78° 4%)
Nomil Avcot disteee, A2 t!le Tirupattur taluk of the North Arcot
district,® may be quoted :—
‘ ¢ Holland has described in detail a peculiar and important occurrence of barytes
in the neighbourhood of Alangayam. The rocks forming two low hills, Iying about
a mile S. of the village, consist largely of a network of veins composed entirely of
quartz and barytes, traversing porphyritic gneiss. Similar veins are found pene-
trating the crystalline rocks in the neighbourhood, and have been traced for a
distance of 7 miles. The veins vary in thickness from mere strings to dylke-like
masses several feet across. They are considered to be intrusions of an igneous
rock containing barytes as one of its original constituents.?
From the determination of the specific gravity of a large number of specimens,

it was found that the average proportion of barytes present in the rock amounts to
30-8 per cent.’ :

Sir Thomas Holland & gives the following analysis by T. R. Blyth
of a specimen of barytes from the locality :—

Per cent.
BaSO, . A S y 94-15
CaSO; . ¢ . 4 . S E . 4:01
Sio, : . . v e o A : 0:63
Te, 0,, Al, O, . . . ; 5 A 0-93
Moisture g 4 v o . 0:04
Loss on ignition . . 0-26

Toran

. . 100-02

A specimen of. barytes forwarded by Mr. P. Chettiah of Villa-
puram, South India, to the Geological Survey of India through the
(=)

Tinnevelly district. Director-General of Commercial Intelligence

and Statistics was stated to come from I
(58 H/9; 8° 52: 77° 40’) in the Tinnevelly district. L

Punjab.

I'l‘) 1893, Mr. C. S. Middlemiss collected a specimen of Dbarytes
(I 562) in the Lavender Clay zone of the Speckled Sandstone se.riés
>

Shalipur district, ;vhtmh 18 %)robably of Upper Carboniferous aee
between i F Kathwai 390
the villages of Kathwai (43 D3 ; 320
1T, H. D, La Touche, * Bibliography®. Pt
# Ztce. Geol. Surv, Ind., XJ\’X,U])II‘)I. ;25.,}6]5..’1121 (113'8’91',7.)19' (I8
¥ Alangayam was formerly in the Salem district,

4 Reference may bo made to p; i
; o may be page 116 of T e
this mode of origin is given, % this momoiz whero Clarke's eriticism of

5 Op. cil., p. 241,
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29" : 72° 11’ 30”) and Jalhar (43 D3 ; 32° 30" : 72° 6') in the Shahpur
district.

Punjab States.

Mr. J. B. Auden has recorded * the occurrence of a discontinuous
vein of barytes in the Simla slates in the Simla hills near hill 3,901
feet (53 F/1; 30° 58" 30”: T7° 1" 15"), two
miles B. S. E. of Subathu, Mr. Auden per-
sonally informed the author that the vein is about four feet thick,
and occurs along a fault plane. It can be traced sporadically o the
south-east for about a mile. The proportion of galena is small,
and most specimens (N 53) show hardly any galena at all.

Simla.

Kelly 2 and Henwood ? have described old lead mines not far
from this neighbourhood, but have made no mention of barytes. 1
Ball, however, gives three localities at which ores of lead are said
to occur. It is thought that the first of these, viz.,, “2} to 3 miles
south-east of Huriapur’, is the locality for barytes mentioned by
Mr. Auden, ¢ Huriapur’ being the village Haripur (31° 1': 76° 59')
on sheet 53 A[16. Ball adds:—

¢ Traces of lead ores with barytes are said to occur to the east of the suspension
bridge, as far as the Sairan dak bungalow, on the Simla road, but they do not occur
to the west.’

¢ Sairan’ is probably Sair (53 E/4; 31° 5": 77° 3') on the track from
Subathu to Simla. 6

Rajputana.

Barytes is said to be associated with the veins of lead-ore for-
merly mined at Taragarh Hill (45 J/11; 26° 27": 74° 37'), close to
Ajmer-Merwara, the city of Ajmer. 7

1 Ree. Geol. Surv. Ind., LXII, p. 31, (1930).

2 Min, Journ., XXXIX, pp. 59-60, (1869).

3 Op. cit., pp. 67, 471,

4 Compare with the statement in La Touche's * Bibliography ’, P£. LB, p. 19, (1918).

5 Ball, * Beonomic Geolagy’, p. 305, (1881),

8 A specimen of barytes (G 874), said to have come from Subathu, was presented to the
Indian Museum by W. L. Willson, Tiq.

1Ball, op. cit., pp. 299-300, 474, (1881).
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A description of the barytes deposits in Alwar State has been
published as a ¢ Miscellaneous Note’ in the Records of the Geological
Survey of India.! They occur?® at Bhakhera
(54 A/10; 27° 32': 76° 36"), 2% miles south of
Alwar city ; near Rampur (54 A/12; 27° 9": 76° 37); at Jamrauli
(54 A/12; 27° 9': 76° 40’), seven miles S. S. E. of Rajgarh railway
station ; and at Sainpuri (54 A/10; 27° 43’ 30”: 76° 38'), 3} miles
N. by E. of Parisal railway station.

All the deposits of barytes (L791 ; L843-845) occur in the Alwar
quartzite series of the Delhi system, but the barytesis not an original
constituent of the quartzites. It occurs in veins filling fissures in
the less compact and more easily weathered varieties. Except at
Jamrauli the strike of the fissure-veins generally agrees with that of
the bedding. The junction between the veins and country rock is
gsharp, and there is no impregnation of the walls.

Until recently, the Sainpuri mines have been the chief source of
barytes produced in India.® The barytes vein here is pure white in
colour, approximately 15 feet thick, and has been traced for 110 feet,

In conclusion, Mr. Roy states :—

¢ The barytes veins have probably crystallised from solutions at a relatively

low temperature, and at no great depth. They b i
' s ' - y belong to a later geological phase
than the intrusive granites and pegmatites to which they are probably t&I))tally

unrelated in origin.’

Barytes is said to occur at Golri (46 B/1; 28° 56

. : . : 56" : 73° 0') near
Gajner, in Bikaner State. R. D. Oldham collected a spe)cimen

Bikaner Siafe. (H 850) from this locality in the a
aner State 1885-86, y e field season

Alwar State.

: United Provinces.
arytes is said to occur at Rajpur (53 J/3 ; 30° i
P sac . ;3 30° 247 : 78° (') in the
Dehra Dun district, A specimen (F' 167) in the Indian Musm)lm was

Dehra Dun distrier,  COlected ‘!;wo miles from Rajpur on the Maturi
(* Mussoorie) cart-road .

:;51'1.{,{1 It{';,]y:] op. cit., Pp. 238-239, (1923),
—- a l\lll. w and longlludgsgivm are not those of Mr. Roy" loseripti i
- Als0 some of the distances and directions ah Dy M 1oLy Tlushaxe

His villag ¢ i s given by Mr. Rov opa &

(_““““'m.t-,& t?lfu ']'{i!\”(:m!“gh}"‘l’l ) 18 not shown on the ]mlf”,'nch 1}:'\ ,M;. ]‘u;‘v are incorrect.

¢ S are ’ (" . PO g , il g shee 4 AIS T g
givenas (27° 10/ : 7¢° 32’), which would ; D sheet 54 A/SC B, Its

13 o £ b oo st f b it o b an 34 /15

ARG B - 10 village in question i < 0y 8 thought that this is

)u.slanasnlo Jaipur State, and is six miles Louth :)th(l".‘u.’tl'u,’coordumtgs as above, which is
See the production figures given on P 128 1¢ station,
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CHAPTER VI.
THE MODE OF OCCURRENCE AND ORIGIN OF THE BARYTES.

Classification of the Baryfes Deposits in the Ceded Districts of
Madras.

Having described in detail the numerous deposits of barytes
occurring in the districts of Cuddapah, Anantapur and Kurnool,
and having referred briefly to all known occurrences in other parts of
India (including Burma), it is desirable to analyse these descriptions
and references and to summarise the information so gained.

The deposits of barytes in the Cuddapah, Anantapur and Kurnool
districts may be classified as under :—’

(a) Replacement veins—
(1) in limestones.
(ii) in crushed rocks, chiefly limestone, but occasionally
dolerite or basalt.

(b) Fissure veins—
(i) in limestones.
(i) in dolerite or basalt.
The term °fissure vein’ is used in the sense of veins of barytes
which appear to have been deposited along some definite line of
Explanation of ferms.  fracture. According to Lindgren,® a fissure vein

¢ may be regarded as a mineral mass, tabular in form, as a whole, though frequently
irregular in detail, ccecupying or accompanying a set of fractures in the enclosing

1 There is a remarkable parallelism with the barytes deposits of South-East Alaska

where, according to A. I, Buddington and T. Chapin [U. 8. Geol. Sure., Bull, 800, p. 353,
1920)] :—

( ‘)}hu'ito oceurs locally in fissure veins, where it forms practically the whole vein;

as replacement deposits in limestone beds ; and locally as a common gangue mineral in the

gold-silver-lead veins of the Hyder district.

Barite in fissure veins in limestone, conglomerate, and voleanic rocks occurs on
Kuiu Island along the north side of the Cornwallis Peninsula and the south side of the
Saginaw Bay and in the Ketchikan district at the northeast end of St. Ignace Island.
These veins may be 200 feet in Iength and as much as 2 feet wide, but they have not been
prospected because of their small size.

Barito as a replacement deposit in limestone beds oceurs on the Castle Islands on
Duncan Canal, Kupreanof Island, and at Lime Point, the south end of tho peninsula
between Hetta and Nutkwa Inlets, Prince of Wales Island.....vvvs oo At the Lime
Point locality, according to Chapin, the country rock is semicrystalline blue-weathering
white limestone interbedded with schist.’

= T'rans, Admer, Inst, Min, Ling,, XXX, p. 580, (1001).
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rock ; this mineral mass has been formed later than the country-rock and the fract-
ure, either through the filling of open spaces along the latter, or through chemical
alteration of the adjoining rock.’

He believes that *
¢ the majority of fissure-veins are genefically connected with bodies of intrusivo
rocks’,

The author considers that while fissure veins grow by the filling
of open spaces and through a certain amount of alteration of- 1.:he
adjoining rock, the crystallisation forces accompanying the d'eposﬂuon
of the mineral have assisted the growth of the vein to a certain extent
by forcing apart the walls of the fracture.

According to Lindgren :—*

¢ In many fissure-veins, practically all the economically important ore has been
formed by replacement, and for these deposits the term replacement-veins is especially
used. But if we do not confine ourselves to the fluctuating definition of ¢ pay-ore”,
practically all fissure-veins are, to some extent at least, replacement-veins.’

The term ‘replacement vein’ is generally used for those in which
mineralising solutions have in part metasomatically replaced the
country rock.> According to Holmes,* metasomatism is:—
¢ the processes by which one mineral is replaced by another of different chemical
composition owing to reactions set up by the introduction of material from external
sources. Metasomalic rocks are those whose chemical composition has been subs-
tantially changed by the metasomatic alteration of its original constituents.’

It must be understood, however, that thereis no hard and fast
limit between these various types. Many deposits, indeed, are of
composite nature, being in part replacement,
and in part fissure, as, e.g., the very important
deposit (No. 104) at Balapalapalle (pp. 71-72).
Other veins commence in limestones and can be traced into dolerites
or basalts, or vice versa, as, e.g., the interesting deposit (No. 116) near
Gattimanikonda (p. 78). Some are partly along lines of crushing
and partly in undisturbed rocks. Nevertheless it is advantageous
to give this broad classification as indicating in a general way the
types of deposit commonly met with in the Ceded districts of
Madras.

Gradation of types of
deposit.

1 0p. cit., p. 691,

2 Op. cit., p. 697.

4 1. Beyshalg, J. 11, L. Vogt, P. Krusch (franslated by S. J. Truscoit), ¢ The D its
of thc Useful Minerals and Roeks : their origin, form aud content ?, lI,‘ p, 886 (Lf&::)lsx;n\
1916). ’ J

4 A, Holmes, * The Nomenclature of Petrology, with references to selected lite &
p. 166, (Londou,’l‘.)‘.%u). oy erences to selected literature’,
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It will be noted that no replacement deposits have been found
in trap. This, however,is not to be wondered at on account of the
nature of the replacement process. As Rastall

Replacement deposits.
: 0 states —1

¢ As a rule sediments, with some important exceptions, are more previous to
solutions than igncous rocks, and more liable to chemical replacement.’

Reference may be made to the Hussainpuram deposit (No. 55,
pp- 51-52), which may be considered as typical of the replacement
veins in Vaimpalli limestones. It will be remembered that the
existence of vugs (or vughs) in the vein was noted, and that these
vugas were often of fair size. Vugs are usually not noted in replace-
ment veins, but occur in fissure veins which consist of more than one
mineral. (As has been noted, the barytes veins usually consist of
that mineral alone). According to Rastall :—2

“The filling of veins from solutions is apparently often a slow process and the
character of the material deposited may and commonly does undergo changes.
Hence such veins usually show layers of different minerals, and sometimes the
filling is incomplete, hollows or 2ugs being left, often lined by beautifully perfect
crystals,’

With the continued deposition of barytes in a replacement vein, the
process will not always be perfectly regular and so vugs are likely
to be formed.

A curious feature of the barytes replacement deposits is the sharp,
though usually rounded, junction found in many, but not all, cases,
between the vein mineral and country rock.? Kven though the
barytes vein has a wandering course through limestone, its junction
with this can be clearly seen. There are, however, many cases
where the barytes can be seen impregnating the wall rock, and then
there is no sharp-cut junction.

In the areas visited, replacement veins in crushed rocks generally
have far less importance than those of the same kind in altered
limestones and than either of the two types of fissure veins, How-
ever, it has frequently happened that a line of crushing is marked

AR, L RBastall, *The Geology of the Metalliferons Depocits’. p. 52, (Cambridyre,
1923). g

2 Op. cit., p. 6,

3 Compare I. T. Emerson, ag quoted by W, Lindgeen, P'rens. Amer. fnil, Min. Lng ,
XXX, p. 897, (1901), who notes general baek of definition botweon ore-holy and wall
yock as one £ {he critesia for replacement yeins,

1
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by the deposition of a small amount of barytes. It must be 1'mder-
stood that a distinction is being drawn here between deposits of
barytes in the actual crushed rock, and barytes in areas where there
has been much crushing but where the greater part of the barytes
deposited is in rocks which themselves are uncrushed. In othexr
words, it is probable that the line of crushing has been the course
by which the barium-containing solutions have ascended, but has
not been favoured by them as a site of deposition.

In this connection, it may be noted that very frequently deposits
of the replacement type have a general elongation bearing at an angle
with that of a nearby major fault. This is assumed to be the mode
of occurrence of certain of the best deposits of barytes in the Kurnool
district, including the deposit cited above as the type of the replace-
ment type of vein (viz., Hussainpuram).

The so-called fissure, or fault veins are those where there:seems
little doubt that the barytes deposit occupies the site of a fault
course, or a definite line of fracture. As such,
they generally possess a definite hade, usually
in the opposite direction to the dip of the enclosing strata. The best
cxample of this kind of vein in limestones is the unimportant but
interesting occurrence (No. 46) at Venkatamapalle in the Anantapur
taluk of that district (p. 40). As an example of the same type, but
in dolerite or basalt, there is the very large deposit (No. 14) at
Kottapalle in the Pulivendla taluk of the Cuddapah district (pp.
19-21). It will be remembered, that the existence was noted of
mineralised part of the containing rock adjacent to the mineral
veins.

Fissure veins.

Date of Intrusion of, and the Relationship of the Barytes with,
the Basalts and Dolerites,

It is considered by the author that the barium-containing solu-
tions, responsible for the deposition of that metal in the form of
Age of the intrusive 1arytes after reaction with sulphate ions (see
trap sills in the Cudd- pp. 115-116), were dilferentiated from the basic
apuhs. parent magma of the basalt and dolerite sills
intrusive into the Papaghni and Cheyair series of the Cuddapah
system. DMoreover, it is thought that the intrusion of these trap sills

took place most probably in or about the Nallamalai epoch, certainly
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in pre-Kistna times.! King has mentioned the intrusive nature of cer-
tain of the trap occurrences, but states? that ° considered generally,
the traps are mostly contemporaneous (with), partly intrusive ’ into the
Cheyairs. There has been a regrettable tendency in the past to
speak loosely of these trap sills as ‘contemporaneous lava flows.’
Dr. C. 8. Fox® and the author ¢ consider that all the traps seen
by them in the Papaghnis and Cheyairs are definitely intrusive into
these series. Admittedly the author has not seen all the exposures
referred to by King; nor, for that matter, has he seen the so-called
ash beds described by him.5 Accordingly he (the author) does not
deny the possibility that certain of the traps may be as early as
late-Cheyair in age. It is, of course, highly improbable that the
individual members of the gigantic series of sills were intruded over
the large area in which they are found at one and the same tine.
Such being the case, it may be taken as more or less certain that the
gills in the Papaghnis and the Cheyairs were intruded in late or
post-Cheyair, Nallamalai, or immediately post-Nallamalai times.
It will be remembered that the ocourrences of barytes at Mudi-
gubba in the Kadiri taluk of the Anantapur district (p. 42) were
supposedly related to certain trap dykes in-
n e Orie P dkes  truding the Crystallines. It is thought that
these dykes are of the same age as the sills in
the Cuddapah system, but only a small number of the trap dykes in
the Crystallines to the west of the Cuddapah rocks are considered to
be of such age. The author thus disagrees with King's bald state-
ment that the dykes in the Crystallines ‘are not connectable in any
way with the traps of the xaparams’S However, in his descrip-
tion of the Nellore portion of the Carnatic, King has noted trap dykes

1 At first glance, it might appear that there is no necessity to assume the number of
separate series demarcated by King ; in other words, that possibly the Kistnas and, or,
the Nallamalais are really medifications of either the Papaghnis or the Cheyairs. But
a thorough study of King’s notes and of his original maps show this to be incorrect. The
Kistnas are apparently much younger than either the Nallamalais, Cheyairg, or the
Papaghnis, and, though folded and involved in earth movements along the eastern border
of the basin of deposition, it is more than probable that they never had any great
extension to the west, and, also, that the greater part of the earth movement suffered by
the Papaghnis and Cheyairs took place before their deposition. In fact, it would appear
from King’s maps (though his notes and descriptions are not in favour of this), that the
break between the Nallamalais and tho Kistnas is more comparable to that azsumed hy
King to exist between the Kurnools and the Kistnas

2 Op. cit., p. 203,

¥ Ree. Geol, Surv, Ind,, LXV, p. 34, (1932).

¢ Ibid, LXVI, p. 440, Footnote No. 1, (1933).

5 King, op. cit., pp. 185-186,

8 Op. cit., p. 208,

12
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intruding both Cuddapahs and gneiss, but says nothmg rega.rdmg
their age.! '

In ‘his Bellary memoir, Foote states that the age of very many
of 'che trap dykes shown on his map is stﬂl unsettled.? Regarding
those in the gneissic areca on the eastern coast, the same “author
states that all were intruded prxor to the deposition of the Cudda-
pahs 3 but in his M'zdras memoir, he does not mention the age of the
intrusive trap dykes X

The author has been ab pains to point out that he considers that
the unconformity between the Vaimpallis and the Pulivendlas,
stated by King to be Jarge in certain places,
m&%f,,‘;f,{;‘ if,ﬁg iﬂ is, in point of fagt, non-existent; or, if it does
affected the Papaghnis occur, then it js so small as to be negligible.
sl In other words, considering the constituent
series of the Cuddapah system as given on page  and ascendmg in
the time-scale, we meet no unconformﬁ:y till that between the
Cheyau's and the Nallamalais is reached. This unconformty was
not exammed by the author, but it would appear from King’s maps,
as well as from his descriptive notes of the feature, that it must
exist. However, it is not thought that the break is so large as that
between the Na]lamalms and Kisfnas. The tilting, faulting and
,.oldmo' (rare but existent in places) shown by the Papaghms and
Cheyairs were impressed upon them later than in immediate post-
Cheyair times, or, to be precise, in the post-Nallamalai but pre-
Kistna epoch.

One need only cite the Gattimanikonda fault, or the immense
Ramallakota-Gani fault nearby, to show the extent of faultmg of
which there is abundant proof of pre-Kurnool age. The field evid-
ecce as to the relative age of the traps and the faultmg varies. At
times, the faulting appears to be post-trap-intrusion, at others
contemporaneous ; and at yet others,’ pre-trap-mtrus;on However,
the "enoml impression left upon one after a few months’ study of the
traps and their relationships is that the jntrusion appears wonerallv
to have heen ncmmlumwl by, or followed soon afte) by, faullmq In
other words, the intrusion and ¢ooling of the pasic sills was probably

Y Mem. Geol. Surv, Ind., XVI, Pt. 2, pp. 41, 56-62, (1880).
2 Op. cil., XXV, PL. 1, p. 159, (1895). blc also pp i60-171.
3 0p. cit., }\\’I Pt. 1, pp. 42-43, (1880).
1 0p. cit., X, Pt. l,pp 130-131, (1873),
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la.rgely responsible for the faulting. Accordingly, it is only to be
expected that the barium-containing solutions, as they were con-
centrated from the traps, found easy p‘tths along the various crushed
Zones and fractures, not only in the traps themqvl\ ¢s, but also in the
associated limestones and shales.

Theories as to the Origin of Barytes in Various Countries.
When one studies the literature of barytes, one finds some of the

deposits of this mincral are supposed to have been formed by the

leaching of barium compounds from other
Anllje"ri&‘f Siafes | 0L rodks ac. e.g., dolomites, limestones, granitcs,

porphyries, ete., and later concentration in
another country rock. Thus the views of Winslow of the Missouri
Geological Survey concerning the origin of the barytes of Washington
county, Missouri, U. S. A., are given by A. A. Steel as under : Vil
.......... the barite, together with its associated lead and zine, has accu-
mulated through the agency of descending solutions, gathering the barite from the
weathering of the dolomitic rock. In favour of this hypotlusm is the presence of
appreciable, although very small, amounts of barite in the dolomite (from 0:001 to
0:005 per cent.); the assumed absence of definitely-proved fissures extending to
great depths ; the long period and considerable amount of denudation ; the evidence
of the Flat River lead-mines ; and the stalactites of barite in Franklin county.’

After analysing the evidence, Steel himself states that:—2

¢The evidence, therefore, seems conclusive that the barite originally came
from below. The barite-bearing granites and porphyrites of Archacan age are not
very deeply buried in Waslunf_'ton county, so the faults certainly extend down
into them and they afford a convenient source. In pre-Algonkian time these
rocks were greatly affected by solutions, and the visible Larite may have been then
concentrated or brought in from the basie dikes intrusive in them.’

It will be noted that Steel suggests the possibility that the basic
dykes intruded into the Archacan granites and porphyrites in Algon-
kian times were responsible for the original introduction of the
barytes.® The case is paralleled by that of the Ceded districts of
Madras, where the rocks which are intruded by the sills (Papaghuis,
Cheyairs and Nallamalais) and the intrusive sills of basalt and dolerite
are themselves of (Algenkian Purana) age.

1 Trans. Amer. Inst. Min. Eng., XL, p. 721, (1909).

2 Ibid, p. 725.,

¢ Reference may also bo made to W. A. Tarr’s paper on the * Barite Deposits of
Missouri ’ [Lcon. Geol., X1V, pp. 46-67, (1919)]. See also the author’s deseription of a
vein composed of b.lutc pyrite and fuorite which ents granite and is believed to be of
magmatic origin, [Amer. Min., 17, No. 9, pp. 443-448, (September, 1932)]
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In the introduction to the memoir on the barytes afml .witheritc
deposits of the United Kingdom, it is stated
that :—1

¢ In this country (Great Britain) barytes is pre-eminently a vein-minera:l. It is
a common constituent of mineral-lodes, espécially those carrying lead- und. zingc-ores,
and in these cases is generally associated with varying proportions of calcite, q_uartz
or flourspar, though many veins are known in which barytes occurs practically
alone. In Germany (the world’s chief producer) most of the spar also coples.fr_om
mineral veins, but the United States have extensive surface-deposits in which it is a
residual product of limestone weathering. These latter deposits can be paralleled
on a minor scale at Bradwell Moor, Derbyshire. At Nutfield, in Surrey, barytes
oceurs in isolated crystalline masses embedded in ¢ fuller’s carth .

United Kingdom.

In Canada, also, the °barytes occurrences arc predominantly
vein deposits’,2 except in the case of the Tive
Islands deposits where a

¢ great deal of barytes occurs as irregular, pockety masses, in an agglomerate of
slate and quartzite, filling depressions between ridges of similar rocks’.

Canada.

Writing about the breccia-filled pipes younger than the Storm-
berg voleanoes of the Karroo system in the Sutherland district of
South Africa. South Africa, Du Toit states:—*

¢ In places the breccias and tuffs have been strongly impregnated with carbon-
ates of lime and magnesia, barite, limonite, and silica, more particularly in the
smaller pipes and in the peripheral portion of the main vent, while the up-tilted
sandstones and shales have been similarly impregnated. Doubtless this mineralisa-
tion was effected by heated waters ascending through the porus fragmental mate-
rials towards the close of the eruptions, as happens during the * solfataric stage
in recent voleanoes.’

Barytes has been noted also in a similar oceurrence in the Geitsi
Gubib in Sonth-West Africa.s
When summarising the information about the quartz-barite-rock
at Alangayam in the Tirupattur taluk of the North Arcot district,
Norlli Arcot district, Wiy Thomas Holland states :—9

India.
¢This rock forms a large plexus of veins cutting through the pyroxenitic and
other gneisses bhetween Alangayam and Andiyappanur. ........ These veins vary

* Mem. Geol. Surv., ‘ Special Reports on the Mineral Resources of Great Britain’,
1I, ¢ Bu{x'yécs and Witl}erito’, 3rd edn,, p. 1, (1922).

* H. 8. Spence, * Barium and Strontium in Canada’, p. 10, (Can. . Mi Mi
Branch, Ottawa, 1922), B S T Binee, Wi

3 Ibid.

1 The Geology of South Africa’, p. 342, (Edinburgh, 1926).

& Du Toit, op. cil., p. 343.

¢ Itec. Qeol, Surv. Ind., XXX, p. 242, (1897),
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in thickness from mere strings to dyke-like masses several feet across, and through
them all the barytes is uniformly distributed. The quartz and barytes are considered
to be normal original constituents, which have separated from an injected mobile
magma like many commoner pegmatites of a different composition ; but no evidence
is forthcoming concerning the temperature of the magma prior to consolidation.
There are none of the « banded " and * comby * structures of mineral veing, and no
signs of possible derivation by pseudomorphism from ordinary pegmatite.’

However, F. W. Clarke states that Sir Thomas Holland’s views
regarding the quartz-barite-rock as a segregation from the original
magma are chemically improbable :—!

‘ In a molten state quartz (or free silica) would react upon barium sulphate,

to form a silicate and set sulphuric acid or sulphur dioxide free. Quartz and barite
are magmatically incompatible.”

He adds :—

¢ Nearly or quite all of the occurrences of barite indicate that it is a mineral
of aqueous origin. It may form as a direct deposit from waters, or as a precipi-
tate when different waters commingle, or, as C. W. Dickson has shown, by a re-
action between solutions of barium bicarbonate and gypsum. Barium sulphate
is also produced, according to Dickson, when the bicarbonate solution is brought
into contact with oxidising pyrite ; and its presence in limestones is attributed
to a possible coincidence of the two reactions. The oxidizing pyrite is first in-
strumental in transforming calcium carbonate to sulphate, and the latter then
undergoes double decomposition with the percolating barium solutions. The
original source of the barium is in the feldspars and micas of the crystalline rocks,
from which it is dissolved out during the ordinary process of weathering.’

Results of Analyses.

We may now return to the consideration of the basic sills in
the Cuddapah district. The question naturally arvises: What is
the percentage of barium in the ordinary doler-
ite or basalt sill injected into the Papaglnis
or Cheyairs? The author here gratefully acknowledges the assist-
ance of Mahadeo Ram, of the Geological Survey of India, who has
kindly analysed fully two dolerites for him. The former of these
(41°953) was collected by Dr. C. 8. Fox from the Brahmanapalle
asbestos mines in the Pulivendla taluk of the Cuddapah district.
The latter (43-899, 21812) was collected by the author at Malka-
puram in the Dhone taluk of the Kurnool district. In neither of
these is there any trace of barium.? However, in an altered basalt

Dolerites.

1 ¢The Data of Geochemistry®, 4th edn., U. S. Geol. Sure., Bull No. 770, p. 592,
(1924).
* The analyses will be published in the author’s asbestos report.
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(48-906, 21823) from south-west of Gattimanikonda in the Dhone
taluk of the Kurnool district, and' in a dolerite (43-911, 21829)
from east of Joharapuram in the Kurnool taluk of the same district,
distinet but minute traces of barium were found.

On the other hand, the results of analyses by Mahadeo Ram
of Vaimpalli magnesian and dolomitic limestones collected by the
author* do show: the presence of barium in

slightly more than. half of the cases as shown
in the following table :—

Limestornes.

TasLe I.—Percentage of baryta in ceriain limestones.

Specimen, , 43-873 | 43-876 | 43-878 | 43-879 | 43-804 | 43.898 | 43-901
Slide . .| 2vm7r| .. | 21783 |:
Percentage of Ba O 075 | nil. 0-15 0-07 nil. nil. 1-20

43-873 Magnesian. Vaimpalli limestone, one mile south of Ip-
patla, Pulivendla taluk, Cuddapah district.

43:876 Dolomitic and siliccous limestone; 1} miles west (a
little north) of Ippatla.

43-878 Purplish, slightly magnesian limestone, one mile south-
east of Lopatanutula, Pulivendla taluk, Cuddapah district.

43-879 Magnesian limestone, 11 miles south of Karnapapaya-
palle, Pulivendla talulk, Cuddapah district.

43-894 Dolomitic limestone, three-quarters. of a mile W, S. W
of Malkapuram, Dhone taluk, Kurnool: district. TTRRN

43-898 Dolomitic limestone, a quarter of a mile south-west of
Malkapuram.

43-901 Siliceous limestone (country rock of barytes vein), 13

Zn'ilis west of Rahimanpuram, Dhone taluk, Kurnool di;t
T1CU.

With the exception of the last, all‘the rocks were collected not
very far distant from  contacts with dolerites or basalts, and so, if
the: magma responsible for the barium-containing solutio’ns was ’th
parent magma of the traps, it is only to be expected that ﬂtlere iz

a certain amount of impregnation of the adjoining rocks. The last
g G TSR, ¢

! These will be published in the asbestos report.
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specimen (43-901) is that of the country rock in which the deposit
No. 87 has been formed. The rock is almost half a chert as it con-
tains 4840 per cent. of silica. Possibly the replacement of the
original limestone by silica took place at the same time as the infil-
tration of the small amount of barium.

One may compare the above results with Clarke’s figures giving
the average composition of the lithosphere. This author gives*
T 0°055 per cent. Ba O in igneous rocks which
spl?e“r:{m' in the tho- f5,m 95 per cent. of the lithosphere; 0:05
per cent. in shales forming 4 per cent.; 0-05
per cent. in sandstones forming 075 per cent.; and nil in limestones
which form 0-25 per cent. of the lithosphere. The weighted average
percentage of baryta is given as 0-051.

Association of Barytes with other Mincrals in the Ceded Districts.

Although possibly generally free from impurities, the barium-
containing liquors must frequently have contained silica in solu-
tion. In some cases, this silica has Dbeen
Wilh  Jeposited as quartz at the time of the re-
action of the barium-containing solutions with
sulphate ions to give barytes. At most other times, however, the
silica has penetrated into the wall rock and has replaced much of
it (usually limestone), forming a rock approaching a chert..  The
barytes after its formation has remained concentrated as a vein,
whilst most of the silica has been dispersed into the country rock.
Even thoughi the vein itself be pure barytes, in practically every
case there has been silicification of the wall rock. Accordingly,
it is only reasonable to suppose that the silica responsible for this
silicification accompanied the barium-containing solutions in their
passage from’ the parent magma to the site of the vein.

Association
quartz.

Tew cases of the association of caleite with barytes were noted.

In any case, little can be inferred from such association in those

cases where the veins are in limestones, in-

with  onuch as solution of caleium carbonate and

redeposition in the form of caleite is always
liable to take place.

Association
calcite.

1¢The Data of Geochemistey’, U. 8. Geol. Sure., Bull. No. 770, p. 34, (1924).
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Mention must be made here of the abundant quartz-reefs that
were noted in the Vaimpallis and Cheyairs, and that are, according
to King,! apparently very abundantly asso-
ciated with the Nallamalais.  The  quartz-
reefs in the Vaimpallis must not be confused with the extremely
abundant bands of chalcedony of varying colours, common through-
out the wide expanse of Vaimpalli limestones. It is thought that
this chalcedony may be considered as being the metamorphic pro-
duct in sitw of original siliceous bands in the limestones. Whereas
the chalcedonic bands are almost invariably parallel to the bedding,
the quartz-reefs, almost as invariably, cut across the bedding.

The author can find no mention by King or Foote of the occur-
rence of trap dykes in the Nallamalais, nor of any other magma,
basic or acidic,® to which these quartz-reefs in the Nallamalais may
be ascribed.  He thinks, however, that the Nallamalai quartz-
reefs represent the extreme, acidic, differentiation product of the
basic magma responsible for the basic sills intruded into the Pap-
aghnis and Cheyairs, and some of which may also be intruded
into the Nallamalais, though they have not yet been exposed by
denudation.

The question of certain epidote-quartz-rocks is also relevant.
Frequent veins, chiefly composed of epidote and quartz, but with

Epidofe-quariz-peg-  1rOn-ores occasionally present, were noted
matifes, associated with the traps.?

1 %}d c:'(tl., P. 236.
#Indecd, as regards acidic intrusions, the aut 7
ritic gt};:lk% in'th% Cuddapahs as a whole. 7 gos S
ccember, 1928, Mr. P. Venkayya of Mulapeta in the Nell istri

ras, sent to thq Geological Survey of India for identification tiomee s;zzigdtzxt;l c:focfug&g-
cpndotc-pcgmaute; from Wajra Karur (67 E/8; 15° 2/ : 77° 23’) in the Goot; t'll 1 }
the Anantapur district, These specimens revived the interesting question {xs dtu (tlcx)
i\u;{, s%zx(;(ie of th’g_ dtmmont(}ls ua Soluth India, regarding which the following papers ‘()lcalcf
i L ¢ :—‘ Notes on the Geology of parts of Bellary and An istriots
Rec. Geol. Surv. Ind., XIX, pp. 97-111, (1886); * Note e L L
and on M. Chaper's nllcgc’d discovcry,of diul)xl’czndsmi)ggnle:&t;‘g lH::rIiifxf I])m:m:)nds,
cit., XXII, pp. 39-49, (1889). P, Lake:— The suppose M
Wajra Karur, Madras’, op. cit., XXIII, pp. 69-72, (1890)
senoe du dmma'nt dans une pegmatite de I'Indoustan ’, Con
.XC\’III,’ pp. 113-115, (1884); ¢ Sur une pegmatite i diu,m
doustan ’, Bull. Soc, Alin. I'rance, VII, pp. 47-49, (1884)
diamantifére de l"llmduust'un y Bull. Soc. géol, France, 3rd sor. X1V 330-345
(1885-1886), M. Chaper’s first two papers aro prelimix;nry notc;; "Iu's ’mm?. 300-34?,
t.he last. ’Au) excellent summary of the controversy is given by La ".I.' i " N T Bib.
hOgl‘iiPll{’ 151 t. I.tL_L’., p&). 163-104, (1918)]. . ouche in Lis * Bib-

foote has criticised severely and at Jength ¢ ) s i , :
and rubies in a pegmatite near Wajra Ka'l:ul’?. l1([’(1: u(f‘%o?t‘[)ditﬁslio(llifct(: et -0£ oo in
that the Wajra Karur * Blue l{‘ucl; " was the source of, or one source of ':ill\u'T \ll(]: :th:I l-dlt'lu
diamonds, and his very plausible colution is us follows :—\W hen the bluc xfbctl'l \f --I-dixl;l

Quariz-reefs.

of no granitic or porphy-

Chaper :—¢De la pre-
omples Rendus Acad. Sci.,
nx.lt et & corindon de I’'Hin-
; ‘ Note sur une Pegmatite

d matrix of the Diamond at
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This epidote is mot secondary in nature in the sense that it is
derived from the traps by alteration. Its occurrence in the field
suggests that the solutions responsible for it and its accompanying
quartz were concentrated from the trap magma during the last
stages of crystallisation, more or less at the period of faulting.

Some of the traps are extremely epidotic, noticeably certain
large sills of basalt which occur stratigraphically just below the
Pulivendla quartzites along the asbestos belt near Brahmanapalle,
and also near Kottapalle, in the Pulivendla taluk of the Cudda-
pah district, and agdin in the vicinities of Kamalapuram, Malka-
puram, Mudduletiswami, and Betamcherla in the Dhone taluk of the
Kurnool district. The Kottapalle specimens (21772; 21773; N
635, 21774) are characteristic.

The Formation of the Barytes in the Ceded Disiricis.

The barium-containing solutions responsible for the barium in
the barytes have been considered to be derived from the magma
; responsible for the trap sills in the Cudda-
Meeting of barium- %
containing  solutions pabs. It behoves us to consider the ques-
with those containing tijon of the precipitation of that barium in
sulphuric acid. 2
the form of the sulphate, barytes. It is
thought that the barium, which was probably in solution as the
chloride, was precipitated as barytes on meeting a solution con-
taining sulphuric acid!  This sulphuric acid could be another
derivative from the trap magma, or, on the other hand, could

truded from below, that region was covered by a thick mass of sedimentary rocks of
which some were sufiiciently carbonaceous in character to furnish the carbon necessary
to allow of the blue rock (a plagioclase-augite-rock according to Lake) becoming charged
on cooling with the carbon crystals as was the case at Kimberley in South Africa, 'he
“neck ? rose to a great height above what now remains; and in the course of time,
denuding agencies attacked the diamond-bearing portion of the neck of blue rock and
the gems thus set free were washed away and embedded in conglomerates forming at o
distance at lower levels from the materials of the neck, and of the sedimentary rocks
through which it had risen. ey g :

The present author does not consider that the Wajra Karur pipe was responsible
for all the diamonds found in the Banganapalli sandstones and grits at the base of the
Kurnools. He is of the opinion that these dinmonds Lave been resorted from any of
several diamond-bearing basic sills intruded into the Papaghuis or Cheyairs in the near
vicinities of the localitics at which they were found. He also considers that the Wajra
Karur voleanic neck is of the same age as the sills infrusive into the Papaghnis and
Cheyairs.

In this connection, reference may be made to Vreedenburg's interesting paper on the
Panna diamonds [Ree. Geol. Surv. Iud., XXXILIL, pp. 254-314, (1906)] whercin he
suggests basic dykes of Bijowar (Cheyair) age as the possible nidus of the diamends. o

1T, Beyschlag, J. . L. Vogt, P. Krusch and 8. J. Truscott, op. cit, 1, p. 187,
(1914).
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16 COULSON: BARYTES IN THE CEDED DISTRICTS, ETC.

have Been dérived fromi the oxidation of sulphur originally presenf

in some form in the Cuddapali rocks. _
The fact that the majority of the barytes occurrences in the

Ceded districfs are in Vaimpalli shales and limestones, or in the

associated traps, is certainly suggestive thiat these shales’ and lime-’

stones have a predisposing influence for the’ precipitation of barytes.
Exdctly similar basalts’ and dolerites are intrusive as sills into the
Tadpatris, but in not one single case was barytes noted associated’
with thesé rocks. The Tadpatris are fundamentally a shale series,
with concretionary siliceous limestones of very different character
from the limestones found in the Vaimpallis. Therefore it would
appear that the Vaimpalli limestones and shales have been in’ part
at least responsible for some of the sulphuric acid which precipitat-
ed the barytes. It must not be forgotten, however, that barytes
has been récorded from Mudigubba (p. 42) in the Anantapur dis-
trict, supposedly in gneiss, and from other localities, in the Kurnool
district particularly, not in Vaimpallis.

In favour of the assumption that the precipitating sulphuric
acid is another derivative of the trap magma, we have the occur-
rence of metallic sulphide ores in quartz-veins in the Tadpatris,
which appear to be definitely associated with basaltic and doleritic
sills. But, as Clarke has stated,! quartz and- barium sulphate are
magmatically incompatible, and it thereforc appears that the sul-
phate ions responsible for the precipitation of the barium as barytes
probably had an origin different from that of the barium ; in other
words, in the majority of cases, the sulphate ions were derived
from' leaching of the Vaimpalli limestones.

Lo, cit,

CHAPTER VIIL.
THE PROPERTIES, MARKETING AND USES OF BARYTES.

Introduction.

This chapter is composed largely of extracts from other
writers, but its inclusion is considered desirable in order to facil-
itate reference to the subjects treated. Incidentally, some of the
uses of barytes mentioned hereafter are mot very generally known.

Properties of Barytes.

Barytes, barite, heavy spar or barium sulphate (BaSO,) con-
tains 657 per cent. of barium oxide or baryta (BaO). It has a
high specific gravity of about 43 to 4-6, which
serves effectually to distinguish it from miner-
als it might resemble in its other physical properties. Its hardness
varies from 2-5 to 3-5. It is ipfusible, but with great heat changes
to baryta. It does not effervesce with dilute acid. According to
Larsen, its refractive indices are :—?!

or=1-636.
B=1-6317.
~=1:648.

It crystallises in the orthorhombic system, usually in crystals
commonly tabular parallel to ¢ (001).

Mineralogical data.

According to Dana,® there are the follow-

Yarieties. i A
e g varieties :—

¢ Ordinary. (a) Crystals usually broad or stout ; sometimes very large ; again
in slender needles. (b) Crested ; massive aggregations of tabular crystals, the
crystals projecting at surface into crest-like form. (¢) Columnar; the columns
often coarse and loosely aggregated, and either radiated or parallel ; rarely finely
fibroid. (d) In globular or nodular concretions, subfibrous or colummar within.
Bologna Stone (from near Bologna) is here included ; it was early a source of wonder

1 U. 8. Geol, Sure., Bull. No. 679, p. 219, (1921).
21, 8. Dana and W. E. Ford, ‘A Text-Book of Mineralogy’, p. 626, (New York,

1922).
&1y
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beeause of the phosphorescenco it exhibited after heating with charcoal. ¢ Bo-
logna phosphorus ™ was made from it. (e) Lamellar, either straight or curved ;
tho latter sometimes as aggregations of curved scale-like plates. (f) Granular.
(7) Compact or cryptoerystalline. () Earthy. (§) Stalactitic and stalagmitic ;
similar in structure and origin to calcareous stalactites and stalagmites and of
much beauty when polished. (j) Fetid; so called from the odor given off when
struck or when two pieces are rubbed together, which odor may be due to carbon-
aceous matters present

The two commonest varieties noted in the Ceded districts were
the ordinary and granular types noted above. One instance, viz.,
at Razampeta in the faluk of that name in the Cuddapah district,
was an example of fetid barytes. This specimen has been kindly
examined for the author by Dr. B. Spencer of Messrs. Bird and Co.’s
Research Department, Caleutta, and by Mahadeo Ram of the Geol-
ogical Survey of India. In this connection, reference may be made
to the analvses given on page 26 and to Dr. Spencer’s very com-
prehensive note on that page and page 27. It will be seen that
0:04 or 0:046 per cent. of sulphuretted hydrogen is present.

The commonest colour of barytes is white and ncedless to say,
pure white barytes has the most commercial uses. Generally the
barytes as quarried or mined in the Ceded
districts 1s 1ron-stained to quite an appreci-
able degree. This necessitates considerable waste with the hand-
picking methods at present in vogue. (There seems to be no attempt
to prepare the barytes as described in the succeeding section.)
Other colours commonly noted were grey and red. In many cases,
it was obscrved that the reddish and greyish colours were due to
the presence of innumerable inclusions, determined by the author’s
colleague, Mr. W. D. West, to be minute needles of hema-
tite.

One specimen of barytes from the Balapalapalle mines of M.
R. Ry. B. P. Sesha Reddy Guru of Betamcherla deserves special
mention. This specimen (N 618) is a beautiful example of optic-
ally clear and transparent barytes, and is unique in the collections
ol the Geological Survey of India.

Colour.

Preparation of Barytes for the Market.

The following notes are taken from pages 5 to 7 of ‘DBarium
Minerals ', War Period (1913-1919), issued in 1921 as part of the
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‘ Mineral Industry of the British Empire’, by the Imperial Mineral
Resources Bureau :—!

¢ The first step in the preparation of crude barytes for use as a pigment is the
sorting (on picking-belts or otherwise) of the mineral as received from the mine,
this being followed by a more or less coarse crushing, the size of the product being
determined by the form in which the impurities are present, whether as superficial
stains or disseminated throughout the mineral. In German practice this prelimin-
ary crushing is to nut size, or cven larger, but it is generally desirable to grind
the barytes to much smaller size before bleaching, a process to which the mineral
must usually be subjected in order to obtain the requisite degree of whiteness before
fine-grinding. This is done by heating the crushed mineral with dilute crude sul-
phuric acid (commonly one of acid to three of water) to remove oxides of iron,
calcium, manganese, ete. The process was formerly conducted in stone tanks,
but in modern plants lead-lined wooden or steel vats aro employed, the heating
and necessary agitation being effected by passing steam into the sludge through a
perforated lead coil. In some plants the agitation is performed by mechanical
stirrers. When the soluble impurities have been completely removed, the solut-
ion is drained from the vat and the sludge is leached with water until free from
aoid. The mineral, after drying, is then in condition for the extremely fine grind-
ing that is essential for its use in the paint trade.

In British practice this fine-grinding is commonly effected by passing the
mineral, thus prepared, through ¢ French ” buhr.stone mills, twice or oftener
this operation being sometimes preceded by a passage through rolls or revolving
ball-mills. In Germany, a much finer state of subdivision has been obtained by a
more repeated grinding of the barytes, which may pass through as many as eleven
buhr-mills in series. When the grinding is a wet process, the final product must
be dried, which is usually done on flagstoncs set over flues.  The pulverized barytes,
as marketed, ranges from material that will pass a 200-mesh screen to a grade that
will pass 300-mesh.  The finest product obtainable is made by supplementing the
grinding by water-flotation (levigation), which ensures practically absolute uni-
formity in grinding. Much of the so-called  floated barytes ”, howerer, is mercly
mineral that has been ground under water instcad of in a dry condition.

Pneumatic separation, in which the fincly-ground powder is separated from
the coarser particles by means of an air-current, has been adopted in recent years,
and promises to give good results. In this process the finer particles should not
exceed 0-03 mm. in diameter. Iixperience seems to indicate, however, that it is
possible to grind too finely, and thus develop too high an absorptive capacity for
oil. This matter is one that deserves attention as a research problem, viz., to
find out just what mechanical condition combines in the best way the two desir-
able qualities of good covering power and low oil-absorption.

Tt is essential that ground barytes used in the manufacture of paint shoulil
be free from compounds of iron, potassium, sodium and caleium. Bleaching {o
remove iron oxide is effected by treatment with dilute sulphurie acid.’

1 Reference may be made to the notes by Dr. J. Cogain Brown in this conneetion :--
¢ Notes on Barytes and Mineral Colonrs’, Bull. Ind. Indus. Lab., No. 22, pp, 6.7, (1922).
Also to A, A, Steel, Trans, Amer. Inst,, Min. Eng., X1, pp. 734743, (1909).

Memoirs of the Geological Survey of India, Volume LXIV: Part 1, Barytes in the Ceded Districts of the Madras Pres... Published by AsbestosClaims.Law
ACL Doc 21540 - Page 69 of 180 asbestosclaims.law/library/21540/69


https://asbestosclaims.law/library/21540/69

120 COULSON : BARYTES IN THE CEDED DISTRICTS, ETC.

These notes have been given at some length because 1t 1s -con-
sidered that by marketing a purer product, the barytes industry
in India will better itself. At present there
is only a rough hand-picking, followed by
hand-hamamering to about nub size. The purification of the. barytes
is done at the works where the paint is manufactured. It is under-
stood, however, as has been stated previously (p. 9), that Messrs.
Tiffin & Co. are erecting a crushing plant for .ba"rytes'at Cuddapah.
The details of this plant are not known, but 1t. Is believed that the
crude barytes will be merely crushed to fa.c,tht:a.te transport, and
that there will be no bleaching nor other preparation for the market.
" The author is indebted to Messrs. Tur.ner Morrison & Co., w.,
Managing Agents for the Shalimar Paint, .Colo_u_r and - Varnish
e Co., Itd.! for the following information con-
cénning barytes in the Indian Stores’ Depart-
ment’s ¢ Specifications for Paints ’i—

Crushing plant.

Specifications.

¢ DrY PIGMENTS.

i Bt i 1 to their respective

All dry pigments to he entirely free from grit a.nd equa A ;
standards in fineness of grinding. When bnryte.s is §1:!eclﬁed, natural barium
sulphate containing not more than & per cent. of impurities m}d frt.ae frqm nd(.lcd
matter is to be used. Barytes added to white pigmenfcs or ,ct_)_ntau;efl in white paints
is to be free from any impurity adversely afiecting its whiteness.

He is also indebted to this Company for the following‘ extracts
from the B. E. 8. A. ‘Specifications for Barytes for Paints (No.
260 of 1926)’ :—

¢ DESCRIPTION.
1. The material shall consist of natural barium sulphate, which may have
been bleached, jn the form of a dry soft powder.
CoMPOSITION.
2. The material shall contain not less than 90 per cent. of barium sulphate
(BaS0,), unless otherwise agreed between Vendor and Purchaser.
Cosrse PARTICLES.
3. The material shall all pass a sieve having 200 meshes to the linear inch 1.

(M. M. Standard) when tested in the manner described in Appendix A.

L Sce Trans. Min. Geol, Inst, Ind,, XXVIIL, pp, 64-65, (1933), for a brief note con-
cerning this Company.

.
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O1. AnsorerioN,
' 4, .Tho oil absorption of the material, when determined in the manner des-
cribed in Appendix B, shall not be less than 9 and not more than 14, or shall be

equal to that of the standard sample, if any, provided by the Purchaser. The
comparison shall be made in the manner described in Appendix C.

Corovr.

5. The colour of the material, when mixed with a medium consisting of four
parts refined linseed oil and one part turpentine or white spirit, shall closely match

that of the standard sample, if any, provided by the Purchaser. The comparison
shall be made in the manner described in Appendix C.

YVoraTiet MarTER.

6. The loss on heating the material to constant weight in a water oven at 93°-
98° C. (203°— 208-4° F.) shall not exceed 0-75 per cent.

CARBONATES.

7. The material shall not contain carbonates in greater quantity than is equi-
valent to more than 15 per cent. of carbon dioxide (CO.,).

MATTER SOLUBLE IN WATER.

8. The material when examined in the manner described in Appendix D shall
not contain more than 2 per cent. of matter soluble in water and the agueous extract

shall be neutral to methyl red.’

For and on behalf of the Shalimar Paint, Colour and Varnish
Co., Ltd., Messrs. Turner Morrison & Co., Ltd., added that their
experience of the difference between Indian and imported barytes
is mainly an experience of their own production as compared with
imported material.  They are satisfied that the quality of their
production is at least equal to that of imported material ; e.g.,
they require their product to leave not more than one per cent, of
residue on a 300-mesh sieve.

Uses of Barytes.

Dr. J. Coggin Brown’s ‘Notes on Barytes and Mineral Colours’t
are very relevant to the present subject. Reference may be made
also to various statistics under the head * Barium Minerals ’, pub-
lished annually by the Twperial Mineral Resources Bureau as part
of the *Mineral Industry of the British Empire and Foreign Coun-
tries .

1 0p. cil.
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The uses of barytes may be divided broadly into three groups:—
(@) ground barytes; (b) lithopone; and (c) barium chemicals.  Of
later years, by far the greatest part of barytes produced in the world
has been used in the manufacture of lithopone. Thus in 1929, in
the United States of America, 52,448 short tons of crude barytes
were used for barium chemicals, 58,770 short tons for ground barytes,
and 223,188 for lithopone.  The total consumption of lithopone
in the United States has increased from 124,806,000 lbs. in 1918
to 420,336,000 lbs. in 1929.1

(7) ¢ Ground barytes is used chiefly as an inert mineral filling in paper, rubber,
cloth, linoleum, oilcloth, and similar products, and as a constituent of paint
both as a white pigment and as an inert extender. It
Ground barytes. ‘s especially useful as a filler and surfacing material for
piaying cards, enamelled paper, and oileloth, where a highly calendered surface
is desired. Tt is also used as a filler in making artificial ivory and buttons; as a
base for the precipitation of lake colours; in ceramic glazes and enamels; as a
constituent of some types of glass; and as an inert filler and body material for
many miscellaneous products where a heavy, crystalline filler is desired.’?

One of the uses of barytes not mentioned
m‘iii;:ﬁ',;’,‘{;:,‘{t_"“”‘“ above quotation is for weighting the
mud fluid m rotary dulling.

¢ The extent to which a mud fluid is ¢ feathered ”* depends on its viscosity or
¢ thickness It is possible to mix a 100 lbs. (per cubic foot) mud fluid using good
quality clay and water, but such a fluid is so thick that it is difficult to handle
with the rotary pumps and in addition it is readily “feathered”. For thisreason
when heavy mud fluids (anything in excess of 85 Ibs. per cubic foot) are required,
it is usual to increase their weight by the admixture of some heavy mineral con-
stituent. The two heavy minerals most adapted to this use are barytes and hema-
tite, both of which greatly incrense the weight of mud fluids without appreciably
increasing their viscosity. In Californian practice, the use of hematite in pre-
ference to barytes is attributable to the fact that the former is more readily avail-
able, but the majority of technologists believe that barium sulphate, particularly
in its amorphous form, is the better substance.

The disadvantages in the nse of hematite are :—

(1) Tts characteristic red colour, which is liable to mask oil indications in
prospecting wells.

1 Statistics taken from Alineral Industry, XXXIX, (1931). The consumption of
lithopone in the U. 8. A. in 1031 fell to 307,406,000 lbs. (op. cit., XL, p. 65).

2¢ Barytes : Ocourrence, Mining, Uses’. R. B. Ladoo, Eng. Min. Journ.-Press,
XV, p. 323, (1923). Reference may also be made to N. Brodie, * The Manufacture
of Paint and Varnish in India’, pp. 14-15, Indian Munitions Board, Calcutta, (1919);
and to H. A. Gardner and G. B, Heckel, * Barytes as o Paint Pigment’, T'rans. Amer.

Inst, Min. Eng., L, pp. 983.085, (1915); and Chem, Trade Journ. & Chem. FEng.,
LXVITI, pp. 203-204, (1921).
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(2) It is difficult to obtain entirely free from silica, which acts as an abras
ive, causing excessive wear of the casing and drill pipe.

(3) It settles rapidly unless continually agitated, and sometimes * freezes
the drill pipe.

(4) Some authorities claim that it is liable to set up chemical or electrical
reactions and so lead to corrosion of casing.

In all four respects, barytes is superior to hematite. The colour of the bary-
tes-weighted mud is lighter than that of ordinary mud fluid. Barytes is more easily
obtained in a pure form, free from silica, and it remains in suspension longer than
hematite (the amorphous variety of barium sulphate romains in suspension longer
than the ordinary clay constituents of mud fluid). Barytes is an extremely inert
substance and actually protects the casing from corrosion.

Weighted mud fluids have been extensively employed in Burmese rotary prac-
tice, but in several deep tests in the Yenangyaung field their use has proved entire-
ly inadequate to prevent excessive caving or *“ heaving ” of the formation. Similar
difficulties have been combated in the United States by the use of ¢ wire line bits ”,
which obviate the necessity of withdrewing the tools from the hole except at rare
intervals ; and by reversing circulation. It is possible that some special technique

along these lines might contribute to the successful negotiation of the difficulties
met with in Burma.’!

The author is greatly indebted to Mr. P. Evans, of the Burmah
Oil Co., for permission to publish the following comprehensive note

on the use of barytes in rotary drilling, with special reference to
Assam,

1. In drilling oil wells by the rotary system, the strata are cut by a bit rotated
at great speed at the end of a suitable * drill-pipe’. In order to keep the bit cool
and to remove the ¢cuttings’, i.c., the fragments of the strata broken up by the
rotating bit, a strcam of fluid is pumped down inside the pipe carrying the bit,
through suitable apertures in the bit itself and thence upwards in the annular spaco
between the drill-pipe and the wall of the hole. It has been found that the best
results are obtained when the fluid consists of a mixture of clay and water forming
a thin mud, as such mud-fluid, by plastering up the wall of tho hole, makes it less
liable to fall in during drilling, and by its viscosity and density facilitates the
removal of cuttings. A very important function of this mud-laden fluid is the

counteraction of undesirable effects of fluids contained under high pressure in porous
strata.

2. During recent years there have been notable advances in the design of drill-

ing machinery and at the same timo much attention has been paid to the prop-
ertica of the mud-fluid ; it has becn found that the nature of this fluid has a most
impartant bearing on the success attending deep drilling operations, and it is now
appreciated that the properties of the mud-fluid must be the subjcct of carcful
investigation in order to ensure that they arc suitable to the particular conditions

1 C. T. Barber, ‘ Some Aspccts of Modern Oilficld Practice ™ Geol. Surv. Ind.,
LXITI, pp. 392-393, (1030).

K2
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Since drilling difficulties vary very greatly
o for one well-is not likely to be the same
gituated in different territory.

likely to be encountered during.drilli.ng.
from well to well, the mud-fluid suitabl
as the mud-fluid suitable for another well

3. Tt will readily be appreciated that two of the most. imp.ortzfnf: pflcge}'tlis
of the mud-fiuid are viscosity and specific gravity. Tf the viscosity 1s 1ns vm]linf’
the mud will not carry up the cuttings nor will it properly plaster up the wall o

the hole. If the viscosity is very great, it will be very difficult to pump the fluid

loine in sufficient quantities, and it will be impossible to re-
e e : d in the fluid. The specific gravity

d and other cuttings suspende )
I(!;:b‘;:nril:;siﬁe hydrostatic pressure exerted by the mud-fluid at the.;ti)ottom.of
the well. If the strata are porous and readily absorb water, tlfe specific gra.;flllty
of the mud-laden fluid must be kept low. If the strata cogltam water _ortol L :111'
fluids under high pressure, the specific gravity of the n}ud-ﬂmd musb 'b'e Leé) & l;lb
in order to restrain the high-pressure fluids from entering the well dun.ng rilling.
In drilling to great depths for oil (particularly in unproved .afeas) there is the poss-
ibility of encountering porous sande containing large quantxt{es of salt water lasst;)c-
jated with gas under very high pressure. If the hydrostatic pressure ,exe'rted y
the mud-laden fluid is insufficient, there may be a disastrous ¢ blow-out’ : in order
to reduce the likelihood of this oceurring, it is usual to keep in reserve large quant-
ities of mud of very high specific gravity.

4, The specific gravity of the mud-laden fluid may be increafsed by the addi-h-
ion of clay or powdered shale, but a point is soon reached at which the mud-fluid
becomes too viscous for use. Mud-fluid prepared from clay or shale and water
may have a specific gravity between 1-15 and 1-45 or, in exceptional cases, of as
much as 1:50 without being too viscous. It has been found that the addition
of small quantities of alkali salts of weak acids produces a marked reduction in
viscosity, and mud-fluid treated in this way may not be unduly viscous at specific
gravities of 1-50 or 1-55.

5. Even a mud-fluid weighing 50 per cent. more than water may be quite in-
adequate to deal with the pressures encountered in deep wells and it is necessary
to add to the mud some ‘loading agent’. Barytes is one of the most important
of these agents; amongst others are iron oxide and ¢ concentrates’ from metal
mines,

6. The preparation of a good barytes mud entails careful laboratory invest-
igation. If the proportion of clay is too small, the mud is unstable—the barytes
sotiles out as a sticky mass at the bottom of the fluid and a layer of water appears
on the surface. If the proportion of clay is high, the mud becomes too viscous
before the required weight is reached. The addition of viscosity-reducing re-
agents is therefore necessary and with their aid a fluid of specific gravity exceeding
20 can often be obtained. Such a mud contains a very laige proportion of barytez
~—possibly 55 per cent. Although the mud-fluid is used over and over agui;x, a

deep well may need many thousands of gallons ; for this, several hundred tons
of barytes may be required,

7. A nmd'-i_luid of high quality containg a large proportion of colloidal material
and le.xfddltwn of con}pumt-ivcly coarsely ground barytes, sand, ctc., destroys
the stability of the colloids and brings about a rapid separation of the mud-fluid

i
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ky' m.ud. Gonsequently_it is essential for the barytes to
ill not pass
Iso l.mdesirable, both on account
ause it lowers the specific gravity

. . usual to specify tl -
ific gravity must exceed 4-15 and that the barytes must cozﬁfzins;)fi-;}; thi sc{fx:
BaS0, and not more than 2 per cent. of silica, and that 99 per cent pc*t :
through a 300 mesh sieve. g 4.

: 8. Th.e cogxsumption of barytes is very variable ; most oil
without it being necessary to use any barytes,

ing areas may call for the use of several hun
months. It is therefore impossible to i i

It predict the quantity of barytes likely t
be required in the ncar futuro—'t-he use of this material is one of th!yc very rcicn‘:
improvements in drilling technique and it is possible that further improvements
will render th_e use of barytes unnecessary. There are, however, no signs of such
changes and it may well be that, as more difficult drilling operations are under-

taken, the demand for barytes will increase. In Assam, the i
bemddin Lo » the consumption has been

-wells are completed
but exploratory drilling in prospect-
dreds of tons in the course of a few

1929 . . 3 3 . . 5 . 100 tons
1930 . - . . - 8 < . 300 tons
1931 . . v . . . ‘ « 200 tons
1932 . . . . . . . « 450 tons (estimated).

9. The Assam supplies have been mainly imported. Hitherto, attempts to
obtain the required supplies from Indian sources have not been successful ; either
the quality has been unsatisfactory, or the price has been higher than that of im-
ported supplies or the quantity that could be delivered has been too small. For
wells in Cachar and Sylhet, imported supplies can be obtained vid Chittagong
with a freight of about 25 per cent. of the value of the barytes, whereas indigenous
supplies coming from or »ig Calcutta have to bear a heavier freight, and, unless
the Caleutta price is well below Rs. 50 per ton, cannot compete with imported
supplies.

The importance of this use of barytes may also be gatiered from
the details of the imports of the mineral into Sind and Burma as
shown in Table VII on page 133. It is thought that the entire
amounts of barytes imported into Sind during the years 1930-31
and 1931-32 were so utilized in the oilfields of the Punjab, and that
the same is true of the imports of barytes into Burma during the
financial years 1929-30, 1930-31, and 1931-32 which found their way to
the oilfields of Upper Burma. In this connection, through the courtesy
of the management of three oil companies at Yenangyaung, it is
known that the following amounts of barytes have been used in
Upper Burma during the calendar years 1926-1932 inclusive :—
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; ‘ ! ¢) Barium chemicals may b :
in the oilfields of Upper Burmd el y be made either from b : fe
masLe TL—Amounts of baryles used fi o I, witherite, the carbonate of barjum. Reference x?g;esb: l nf::(;n
barytes. : X e
S %Wm Battin homicals %o the United Sla!cf Tariff Information Series
e (D ) 0. 18 for the details of manufacture and the
1926 . . T ket et e el A Mots 8 i A useful summary has been given by Coggin Brown.!
igi; ! il In ‘tlus connection, however, the distinction between ° blane fixe’
2 . . . . ) % B
TN, 1 v g M A s e S i s ;’;f; or ’pe_rmanent whl.te and barite must not be forgotten.  * Blanc
108l Pay THERFE S G (ir2ie ¥ N e fixe’ is the chemically precipitated form of the sulphate. It is
L agt S i & WA e A Tl used largely :—
1932 (incomplete) . . . 3 $ * 2 ¢ Wherc wohi . g 1 " .
Barytes has also been used as a furnace lining. Thus 287 tons lmolem,ez:lc?ofl?fea:?;ehggm;:;e c;r ﬁil:risxs a;};:u;esde,d a; n;’_ t};lx;mlt:, I:::bb:li goods,
i . fuki. as 4
of the mineral were used by the Burma Corp?r?,tlon in the year base for lake colours, and is extensively used as a pigment bygthep United stft(:
1929-30 solely for furnace linings. The Wh(?le | Navy in “ battleship gray”, which contains about 45 per cent. of blanc fixe. Blunce
Other uses of ground ¢ 4115 amount was produced from the deposits fixe, under the name of chemically pure barium sulphate, is used as an indicator
barytes. of barytes on the Bawdwin property of the in X-ray j[?hotography. I.t is placed on the market in pulp and as a dry powder.
o tion (sec p. 96) :.;[]‘Jhe pulp is udplz;:ﬁe contl:ilmi[;gk about 30 per cent. of water, and is used chiefly by
on (see p. 96). : e N AN i
01‘1;311;‘28; villagers who cannot afford to use ground-up Tice fqr menfiﬁ;:;sgz PRl ok mmnuiactrers. ke Oy TOwGE: Bt fox e
that purpose, ufilise ground barytes for the daily dusting of their
thresholds after they have been washed with dung. 1 Op. cil., pp. 5-6.
. ion White, Mar- 2 Ladoo, loc. cit.
(b) ¢ Lithopone, also known by trade mames Ponolith, Beckton ite, Mar

bon White, Zincolith, Sterling White, B-J White, Grasselli White, and.other

designations, is a white pigment consisting approximate-

Lithopone, ly of 70 per cent. barium sulphate and 30 per cent. of zinc

caloulated as zine sulphide. The zine sulphide is usually replaced by 1 to 3 per

cent, of zinc oxide. 'The European brands contain zinc sulphide in amounts vary-

ing from 11 to 42 per cent. The commercial product is a fine-grained white powder,
98 to 90 per cent. of which will pass through a 300 mesh screen.

One of the most important steps in the process (manufacture of lithopone) is
the purification of the zinc-sulphate solution, for to produce a pure-white product
an almost chemically pure zinc-sulphate solution must be used. This process is
usually kept secret, but in general it consists of using a powerful oxidizing agent
to precipitate iron and other metallic sulphates, filtering, boiling with zinc dust
to remove cadmium and cobalt, and refiltering.

To manufacture o ton of lithopone, over one and one-quarter tons of barytes
and a total of about four tons of all raw materials, including zine, barytes, sul-
phurie acid, and coal, are required.

Lithopone is used extensively in the manufacture of paints, both as a white
pigment alone and mixed with other pigments. Another large consumption is
in the manufacture of high-grade rubber goods, such as automobile tires, rubber
matting fruit-jar rings, and tubing. In rubber it not only acts as a filler but is
valuable for the curative effect which the zinc sulphide has on rubber, Tt is also

used ag a filler in oilcloth, linoleum, and window-shade cloth, and to a smaller
extent in printers’ ink, and face powder,’

 Ladoo, bid,, pp. 323-324,
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CHAPTER VIIL

THE BARYTES INDUSTRY IN INDIA.
Production of Barytes in India.

i i ia i in i he first
t dustry in India is yeb in 1ts youth. T '
A ot e which statistics are available

production of barytes in India of
was in 1918,
produced from the Balap
Dhone taluk of the Kurno

From Madras and

Rajputana,

when 2,724 long tons were
alapalle mines in the
ol district of Madras.

Tt was not until 1921 that production is recorded from Alwar State,
Kurnool and Alwar were the sole producing centres

Rajputana.

of barytes from 1921 till 1931 whe
the Pulivendla taluk of the Cuddapa

n the quarries at Kottapalle in
L district of Madras commenced

production. Their initial production of 1,335 tons in 1931 may
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Rates of exchange :—
a: £1=Rs. 15.
b:£1=Rs. 11-5.
c: £1=Rs. 10.
d: £1=Rs. 13-9.
e: £1=Rs. 13-3.
f:£1=Rs. 13-4,
g: £1=Rs. 13-5.

It will be noted that production of barytes in Alwar State has
latterly begun to decline, whereas fresh life seems to have been
Activlty 1h Madras, given to the industry in the Madras Presi-
dency.
In this connection, the following table (Table IV) may be seen.
It compares the production of mines in Madras worked under the
Mines’ Act with that of ‘non-Act’ mines and quarries.

TasLe IV.—Production of barytes in Madras from * Aet’ and * Non-

be compared with 4,158 tons from Kurnool and 161 tons from Alwar T
State in the same year. PRODUCTION FROM MINES Propucrrox
3 1 = TION
The figures of production for the years 1918 to 1931. inclusive mMAnmLs[;’g;xzzTuxmm THE zr.ox’: ¢ NOX-
are given in Table III below. They have been con-nplled fro{h o . Cr’ MINES Pm‘)I'Do:é\I:.IW
Annual and Quinquennial Reviews of the Mineral .Productlon of Indla et e ] ‘ b
which are published in the Records of the Geological Survey of India. vile: $5n. Quantity. Quantity.
TasLe IIL.—Production of Barytes in India.
Rs. Rs. A. Tons. Tons. Tons.
Mapras, RAJPUTANA, TorAL monuol'rmx OF o 1922 93,370 29 9 780 033 1,742
S bt > s BARYTES IN INDIA. vatle 1923 17,000 17 0 1,000 603 l,ﬁm
Vaar. Kurnool district, Alwar State. otax. T 11341 farn e r o
change 1925 7,760 13 6 580 - 580
Quantity. | Value. | Quantity. | Value. | Quantity. Value. 1926 1,400 4 0 350 G 350
1927 5,550 6 8 851 A 851
j 1928 4,610 7T 620 - 620
Long tons. Rs._ Long tons. | Rs. |Long tons. Rs. £ 1929 5,’151 6 G 802 e S02
1o Qlcs [eaaliy e ‘o 9,724 | 44215 | 2,948 | « 1930 14,971 10 11 1,308 4,235 5,633
1919 .!..’390 15,615 s r 2,590 | 15,615 1,358 | b ; 7,400 611 1,100 4,058 4,158
1920 678 | 15,628 . o 678 | 15,628 | 1,53 | ¢ 1931 {12,000 10 0 12001 1351 1335t
1921 1,457 | 47,603 234 | 4,680 1,691 | 52,283 | 3,486 | « (4,980 613 630 320 050
1922 1,742 | 41,500 650 | 6,500 2,302 | 48,000 [ 3,200 | « 1032 117,166 14 o 1,216t g1 1978
1923 1,603 | 22,749 967 | 20,000 2,670 | 42,749 | 2,850 [ @ £ ;
1924 783 | 11,341 1,520 | 20,000 2,803 | 31,341 [ 2,255 | d St
1956 i) oL ) 1490 1 17,060 | 1,328 | ¢ The figures for the total production in Madras are those given
pan o o 6L 7,844 2,311 | 9,244 690 . o
1927 851 | 5,560 868 | 4,340 1710 | 9,890 738 5 in Table IIT on page 128. .
e son v b atly Ty 3,006 | 19,610 | 1,463 | f It will be seen that the production in Madras from ‘non-Act’
e 21 Hl1b 2,048 | 17,588 3,750 | 22,739 97 | F : i < A i - .
1930 -f.‘ii!fl“ 42,578 LI1GE | 6,084 (;,41;7 49:5‘(3;:: ifi:i L ! mines, which includes material removed under a prospecting licence,
1133“’ .‘a’z:;a giéég flig.i ;:;':'1' st Wl e 8 has latterly far exceeded that if mines worked under the Mines’ Act.
=1 Ut 2 3,38 2 27,8 ) 4 ,e SOl e
i Lol el | B The author has noted elsewhere the disproportionate number of

19141t]b131{f§v be noted that there is no recorded production of barytes during the years mining leases held in the Kurnool district compared with the number
0 . ]
? Includes production of 1,335 tons of barytes in the Cuddapah district.
" ? Includes 1,278 tons of barytes valued at”Rs. 17,786 produced in the Caddapab
istrict. g

1 Production from the Cuddapab district. All the other figures are for the Kurnool
distriet of Madras,

( 128 )
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hich have been issued in that

osnecting licences for barytes w :
of prospecting lice y S i i it

strich. It is a legitimate conclusion from thi .

;l;?c;:(‘?chat there is gno Jarge number of deposits of barytes in t]_ne
Kurnool district of requisite quality, easily worked, present In
sufficient quantity and favourably situa.tted. as rega?dg railway
transport, such as would warrant the apphca.hon for mining leases.
But the author’s survey is not in agreement with this conclusion.

Imports of Barytes into India.

Barytes has been imported into India in ever-increasing a-moun.t-s.
The following table (Table V) gives the amount imported during
various financial years (ending 3lst March)
imports of BAYES from 191314 to 1930-8L.  The figures have
i been taken from the °Annual Statement of
the Sea-Borne Trade of British India with the British Empire and
Foreign Countries; published by the Department of Commercial
Intelligence and Statistics, India, at Calcutta. For the years
1913-14 to 1916-17, the various foreign countries were not different-
iated as the amounts imported from them, compared with that
from the United Kingdom, were small. It will be seen, however,
that apart from the years 1913-14 (4,086 cwts.), 1927-28 (20,212
cwts)) and 1928-29 (12,448 cwts.), the amounts imported from the
United Kingdom have remained stationary at a low figure.

Tasie V.—Imports of barytes into British India.

COUNTRY FROM \WHICH IMPORTED, ToraL IMPCRTED.
Financial |
yeur United QOther

King- | Germany, | Italy, ol foreign uantity. 1

dom, Blui count-r&ics. 3 2

Cwls, Cwts, Chts, Cywts, Cwts. Cuts, £
1913-14 4,086 800! [N £ ;
1014-15 836 w 2 0 138 4’2:8 e b e
1015-16 910 A ¥ & 98 2 S
1916-17 218 4 o ' 1’2(1)2 1‘93
1917-18 aoe (IS B "6 P S
1918-19 > % e e 54
1919-20 i e ;

1600 ewts. from the United States of America,

Part 1, Barytes in the Ceded Districts of the Madras Pres...
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rv
TaBLe V (e ntd.).—Imports of barytes into British India.
COUNTRY ¥ROM WHICH IMPORTED. TOTAL INPORTED,
Ifinancial
year. qufﬂd 5 Bel Other
King- ermany. | Italy. S foreign | Quantity.| Value
dom., . countries, . ’
Cwits. Cwts Cwis Cwts Cwts Cwt
b . 9 i . 8. Rs,
192021 661 s A 50 | 42111 £92 | G000
192122 320 594 | .. 12 3 917 7,610
1922-23 107 1,860 | .. 110 % 2,077 | 10,624
1923.24 6 87| .. o iy 8780 | 30682
192425 638 633 | .. 110 i 7078 | 28002
1925.26 449 | 15987 | 5372 20 % 21828 | 01235
1926-27 556 | 25101 | 6.473| .. 198t [ 32398 | 117807
1927.28 | 20,212 7,808 | 4449 ] .. 1,303* | 33862 | 136,988
1928-20 12,448 | 14,777 | 4790 S 32,015 | 93,501
1929-30 688 | w112 ]| 6255 | .. . 82,055 | 240,360
1930-31 369 | ST,546 | 4677 | 20,649 | 133800 | 1270630 | 319,105
1931-32 321 | 36374 | 7020 887 [ 10,2605 | 54862 | 175658

The United States of America has not been a supplier of barytes

to India, except during the years 1917-18 (600 cwts.) and 1920-21
e L (4,211 cwts.).  The first place after the war
supplier of barytes, was taken by Germany and the imports from
that country have, with minor exceptions, risen

from a modest 594 cwts. in 1921-22 to 87,546 cwts. in 1930-31.
Since its appearance as a supplier, Italy has sent roughly about
5,000 cwts. of barytes to India annually.  Belgium’s exports of
the mineral to India rose to 21,649 cwts. in 1930-31, whilst those of the
Netherlands attained the large total of 13,389 ewts. 1t is presumed that
the Netherlands’ exports are really re-exports of German barytes from
Netherlands’ ports. There was a large decrease in the imports of
baryles in the year 1931-32, due, no doubt, to the financial stringency

World Preduction of Barytes.
Are the countries which supply barytes to India the chief barytes
producing countries of the world ¢ The following table (Table VI)
Germany the largest SROWs the world’s production of bavium minerals
{,l:zd\‘;:)er;d of barytes in  for the years 1924 to (930 and has Deen
P taken from ¢ Mineral Industry during 1931°.°
14,211 ewts. from the United States of Americe
2 1:.)8 ewts. from the .Nc“lc:lﬂlld:. g g
91,193 ewts. from the Netherlands and 110 ewts. from Sweden,
113,380 cwts, from the Netherlands,

510,235 cwts. from the Netherlands.
§ Mincral Industry, XL, p. 66, (1932),
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Tt will be noticed that pride of place as the largest producer of bal:y'tes
is held by Germany which country has latterly usurped the position
from the United States of America. Whilst the latter com.ltry
consumes its production of barium minerals, Ge'rmany has sufficient
surplus to develop a large export trade to India. The. Netherlal.lds
is not shown as a producing country up to 1930. In thl.s connection
it may be added that instructive figures of the production, exports
and imports of barium minerals are given on pages 41 to 46 of the
Statistical Summary for 1928-1930 of the Mineral Industry of the
British Empire and Foreign Countries, published in 1931 by the
Imperial Institute.

TasLe VIL.—World’s production of barium minerals.t

THE BARYTES INDUSTRY IN INDIA. 133

It is not known whether or not the hopes of Soviet Russia were
realised.!  Certainly it has not captured the Indian market from
Germany. -

It will be seen that India’s production forms an insignificant part
of the world’s production of that mineral and is little more than one
per cent. of the production of either Germany or the United States.

Distribution to Provinces of the Imports of Barytes into India.

Returning to the matter of the imports of barytes into India,
the question naturally arises as to where the majority of the import-
ed mineral is consumed.

Table VII below shows the distribution to provinces of barytes
imported during the period 1913-14 to 1931-32, the figures being
extracted from the ‘Annual Statement of the Sea-Borne Trade’

issued by the Director-General of Commercial Intelligence and
Statistics, Calcutta.

Country. 1924, | 1925, 1926. 1927, 1928. 1929. | 1930.
Algeria . . 3 500 600 800 500 (a) 1,200 | 2,403
Australin— =

New South Wales 152 203 203 203 20 154 176
South Australia . 1,928 2,040 1,770 1,916 2,404 2,001 1,560
Tasmania 5 o 4 v o T 10 | (a)
Austria . 1,399 | 1,363 966 | 1,924 | 2,243 300 496
Belgium . 5 20,490 | 13,190 | 6,100 [ 1,630 740 (a) (a)
Canada . . 137 86 01 51 115 95
Trance 44,189 | 41,150 | 38,810 | 28,300 | 30,050 | 41,625 | (a)
Germany—
Bavaria 23,029 | 21,477 | 26,955 | 20,035 | 23,872- 23,406 | 17,778
Prussia 102,326 | 151,243 | 135,319 | 154,794 | 232,858 (260,811 217,926
Saxony 2,076 968 o (a) 1,401 (a) (a)
Great Britain 65,346 | 49,462 | 43,462 | 47,605 | 50,702 58,011 | 59,647
India 2,340 | 1473 | 2348 | 1,747 | 3,146 | 3,810 6,906
Ttaly oo | 89,508 | 32,105 | 31,845 | 30,677 | 27,116 | 24,100 | 24420
Rhodesia, Southern . 64 36 27 13 i 264 249
Rue;.zii‘a.2 . 737 4,684 | 14,389 8,496 3,937 (a) (a)
b'p:!m . . 14,450 8,784 7,041 7,716 6,163 5,806 5,652
United States . 178,108 | 206,894 | 215,795 | 230,664 244,525 | 251,533 213’.126

¢ (a) Data not available,

It is interesting to note the following remarks
¢ Lately Russia appeared in the marke
become a regular factor, For
50,000 tons is contemplated.

by C. Hardy:—3
b as a supplier of barite and expects to
the year 1931, a production available for export; of

A typical analysis of Russian barite follows :—

TasLe VIL—Distribution to provinces of tmports of barytes iulo
British India.

BARYTES IMPORTED TO

Toran
BARYTES
IMPORTED
F";f:‘;i’.nl Bengal. Bombay. | Burma. | Madras. | Sind. BlIl;:l(; &
INDIA.
Cwts. Cwts. Cwis. Cwts. Cwts. Cwts.
1913-14 4,084 902 o e . 4,986
1914-15 736 160 . 806
1915-16 1,008 : ) 1,008
1916-17 218 3 218
1917-18 892 . 502
1918-19 . 3 —
1019-20 ois < . e
1920-21 4,673 249 3 .},Hg;_’
1921-22 320 594 3 !)11
1922-23 107 1,970 5 ‘_",9.‘4
1923-24 6,133 2,647 i», li\l?
1924-25 6,153 925 § T ,Q 7 b
1925-26 20,627 1,201 e " :l),fxzk?
1926-27 25,878 2347 4,100 3 :_L’:
1927-28 20,676 3,284 1,002 o :,.E,Mr,_
1928-29 22.702 0215 G as L‘()L;
1929-30 22,6068 7,903 41,379 205 e -\":,l!.l.)
1930-31 15,924 5,216 al,711 196 ;ll,~=.?:.: ‘.',"",'J.':
1031-32 5,407 5,927 4,943 749 g0, 430 51,562
1

P,
BaSO, PR Wary wli ol W il T
Te, O, . . . : 5 . - o 0:10
Sio, . . . 5 - . . > 5 0:40
Ca0 - . : % L v % a . 0-8¢°

1 In metric tons.
* Data for year ending 30th September,
3 Mineral Industry, XXXIX, p. 65 (1931).
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It will be seen from the figures in this table that, generally
speaking, until the years 1929-30 and 1930-31, most of:' the barytes
Vucreasir amouiuol. D8 bech imported into Bengal, with a smaller,
barytes used in the oils  but fairly constant, supply to Bombay. In
Bisids: 192930, the large quantity of 41,379 cwts. of
barytes was imported into Burma for use in the oilfields of UI.)per
Burma. In 1930-31, 51,583 cwts. of barytes was imported into
Sind, presumably to be used in the oilfields of the Punjab, and an
almost equal amount (51,711 cwts.) was imported into Burma during
the same financial year.!
Madras has imported very small amounts of barytes since 1928-29.
It is presumed that most of the Bengal imports have been used
in local paint works, but a large part of that imported in latter years
must have found its way to Assam for use in rotary drilled wells
there (see p. 125).

Consumption of Barytes in India.

The time is now opportune for noting the total consumption of
barytes in India, as indicated by the total imports plus production.
According to such statistics that are available,
cx?:,t;§°°{,":m°‘,ﬂg,’§f“ there are no records of barytes having been
exported from India.? Thus it may be pre-

sumed that the total production has been consumed locally.

Tasie VIIL—Consumption of barytes in India.

CoxsumPTION (=
TsPORTS. Propuoriox, IxtpoRTS + PrODUC-
Year, s
Quantity. Value. Quantity, Value, Quantity., Valae.
Cwts, Rs. Cwts. Rs.

1917 90 42 e ¥ Cw‘s'no o 42
1918 802 742 54,480 | 44,215 55,282 44,957
1919 = > 51,800 | 15,615 51,800 15,615
1920 3,067 40,270 13,500 | 15528 16,627 55,798
1921 2,769 31,399 33620 | 52983 36,580 83,682
1923 1,590 8,708 47,810 | 48000 49,430 56,708
1923 5,172 25,336 51,400 | 42749 56,572 68,085

* The first importation into Burma was 3 cwts, in 1021.92 followi i
«panms SITEO0 e e i iHaa o ts. 21-22, following whxoh.thcre was
w;I; S » When 4,100 ewts, were imported. The Jump to 41,379 cwts. in 1929-30

*See p. T1. No figures are available of the exports of barytes from Goa.
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Tapue VIII (contd.)—Consumption of barytes in India.

CONSUMPTION (=

IarpoRTS. PropucTIoN. Ixrorts 4 Probuc-
Year. i
Quantity. Value. Quantity. Value. Quantity, Value.
Cwis. Rs. Cits. Rs. Cyvts. Rs.

1924 9,080 30,704 46,060 31,341 55,140 08,045
1925 19,775 80,712 29,000 17,660 48,775 98,372
1926 26,532 1,083,469 46,220 9,244 72,752 1,12,713
1027 33,374 1,31,564 34,380 9,590 67,954 1,41,454
1928 35,412 1,12,814 61,920 19,610 97,332 1,32,42¢
1929 56,523 1,74,261 75,000 22,739 131,523 1,97,000
1930 (15,695 2,98,200 135,940 49,562 251,635 3,47,762

1931 90,691 2,060,695 113,080 43,206 203,671 3,03,901
1932 43,455 99,616 54,220 27,381 97,676 1,26,996

In the table given above, the figures for the imports of barytes
into India are for calendar years, as opposed to those for financial
years given in Tables V and VII on pages 130, 131 and 133
respectively. They have been taken from the ¢ Accounts relat-
ing to the Sea-Borne Trade and Navigation of British India’, for
various calendar years, published by the Department of Commercial
Intelligence and Statistics, Calcutta. It will be noted that they are
not strictly in agreement with those for the financial years inasmuch
as no figures have been listed for the financial years 1913-14 to
1916-17 inclusive. However that may be, the figures, as given,
have been included in the table, together with those of production
given in Table IIT in long tons, and now converted into hundred-
weights.

One striking feature of Table VIII is the fact that since production
commenced in India (in 1918), in no single year have the imports of

Production of barytes barytes  exceeded the total  production.
greater than imports.  However, since 1925, the surplus margin of
production over imports has largely decreased, and in the year
1927, the barytes produced in India exceeded that imported only by
1,006 cwts.

The increase in the consumption of barytes in India has been more
or less regular. From an initial consumption in 1918 of 55,282 ewts.,

Regular increase in it reached the maximum figure of 251,635
consumption. cwts., worth Rs, 3,47,762, in 1930, It is thought
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that had it not been for the financial depression, the consumption of
barytes in India would have remaincd more or less about that figure.
The value of barytes consumed in India in 1931 was over Phrce lakhs
of rupees, but there was a great falling off in consumption in 1932.

Values and Prices of Barytes.

Perhaps the most conspicuous feature of Table VIII is the variation
in value of the barytes, both imported and locally prorllluc;d. ’l;he
: 90 cwts. of barytes imported in 1917 had a value
bnY;trel.e:ﬂoinm:;;rY:Juea:j of less thanryRe. 0-8-0 per cwt. In 1920,
produced locally. imported barytes increased in value to an
average of about Rs. 13 per cwt. Wide variations in value may be
noted in succeeding years, that in 1931 working out at about Rs. 2-14
per cwt.

The variation in value of the locally produced barytes, though
less than in the case of the imported article, shows what difficulties
have beset the industry. The initial production (1918) had an
average value of approximately Re. 0-13 per cwt. (Rs. 16-4 per
ton). The maximum average value of Rs. 1-9 per cwt. (Rs. 27-4
per ton) was attained in 1921. The average value in 1931 was about
Re. 0-6 per cwt. (Rs. 7-8 per ton). Reference may also be made in
this connection to Table IV wherein the variation in value of barytes
produced in the Madras Presidency from mines worked under the
Mines’ Act has been well shown. The maximum value of Rs. 29-9-0
per ton in 1922 may be compared with the minimum value of Rs. 4-0-0
per ton in 1926, These are pit’s mouth prices, but there are no
registered sales at the pit’s mouth in the Kurnool district at leist.
Accordingly the values are considerably less than the prices F. 0. R.
the nearest railway, and much less than those F. 0. R. Calcutta.

A glance at Table III (p. 128) shows that very varying values
have been given for Kurnool barytes when compared with bary(;cs from
Diltetent. valies Toe :Alwm: State produced in the same year. Thus
llj(ﬂl:l’l:::ﬂ and  Alwar in 1923, barytes produced in Alwar was valued
dyises at Rs. 10 per ton, which may be compared with
that produced in the Kurnool district, which was valued at just under
Rs. 24 per ton; on the other hand, barytes produced in the ‘-Kurnuul
district m 1930 had an average value of Rs, 7-9-0 per ton in 1930
whilst that from Alwar State had an average value of Rs. 6 per tou..J ;
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Table IX below gives the official sale prices per ton of barvtes
from 1919 to 1930 for the three grades of barytes produced in the
Kurnool district. In this connection, it must
be remembered that with the crude marketing
methods at present in vogue, approximately 96 per cent. of the
barytes produced in the district is classed as third grade. The
prices for 1930 are definitely F.O.R. despatching stations and it is
thought that the prices for other years are the same.

Sale prices of baryies.

Tasrie IX.—Sale prices per ton of barytes in the Kurnool district.

Year. 1st grade. 2nd grade. drd grade.
Ra. is. Rs.
1919 . : . . . . 40 32 30
1920 . : -~ . . . 40 28 10
1921 . < : 5 . s 40 23 10
107N . . . - . 40 15 10
1923 . . s - - E 36 18 10
1924 . X 5 . : s 32 18 10
1926 . & - S > 2 25 18 10
1926) . . . : - S 25 15 10
1927 . . : - 2 . 25 15 10
1928 . 2 < 3 5 . 25 18 10
1929 . ; . . 3 2 25 18 14
1930 . . . . . . 251 201 152

In 1931 and 1932, the prices per ton F.O.R. despatching stations
in the Kurnool district were :—

1931 1932
A grade . A . . : . o Rs, 25 Rs. 24
BN % . . 3 . . . 10to 13 10 to 13

In 1932, the prices per ton of Kurnool district barytes F.O.R.
Madras were Rs. 36 for first grade and Rs. 21 for second grade.

In Table X below, a statement is given @f the sale prices per ton
T.O.R. of the various grades of barytes produced in the Cuddapah
district during the years 1930, 1931 and 1932,

1 1,0.R. despatehing stations,
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TasLe X.—Sale prices per ton of barytes produced n the Cuddapah

district.
Year. Remarks, 1st grade. | 2nd grade. | 3rd grade.
Rs. Rs. Rs.
1930 . . . . . (a) (3 42 30
() 50 40:5
T e & v e Y (a) 58 38 30
) 48
7 T ST = (@) 45 32
() 46 i

Prices marked (¢) were quoted by Mr. Thomas Tiffin and are
from Cuddapah to Howrah (Caleutta) and are inclusive of railway
freight. Those marked (b) were quoted by Mr. A. Krishnappa and
are from Cuddapah to Nihatti (Hastern Bengal Railway) and are
inclusive of railway freight.

In 1929, Messrs. Hoyle, Robson, Barnett and Co. (India), Ltd.,
of 26, Middle Road, Entally, Calcutta, stated that the prices of

Prices in Calcutta,  their ground barytes were as under :—

Hoyle'’s White Barytes—Rs. 4 per cwt.

Hoyle’s White Seal Snow White Barytes—Rs, 5 per cwt.

Packages, New Gunny Bags free.
Delivery. I0,0.R. Sealdah station, Caleutta,

They added that the above prices were for the best qualities of pure
barytes only, -ground to a fineness that will pass 100 per cent. through
a 260-mesh sieve on their Raymond mill. Also that the grindi;"

of their Raymond mill is very much finer than that of the old flat
stone mill,

' llnuthe sumcl year, Messrs. H. Rolfe and Co. of Post Box 186
aleutta, quoted Rs. 45 per ton for first-class white barytes in | ,
F.0.R. Calcutta, B

Messrs, Turner rison ) i

] qj . u',’ .Mom.s‘ou and Co,, Ltd., the managing agents
of the Shalimar Paint, Colouyr and Varnish Co., Ltd., have been
2l : . . e,
kind enough to give the following information :— ,
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Prices (September, 1932) F.O.R. Calcutta for untreated lump
Indian barytes :—

Per ton.
NS Rs,
(a) Cuddapah district—
White . . . > . . 45
Coloured . 5 . - . . . . 42
(b) Kurnool district—
Assorted (selected and scraped) . . S . . 45—50
Coloured . . - v . . . . . 30

(¢) Alwar State—
Off colour : B s i . . . 26

Messrs. The Shalimar Paint, Colour and Varnish Co.. Ltd., do
not themselves import barytes, but understand that approximate
landed costs for the ground material, duty paid, packed in bags,

for large quantities, before the departure from the gold standard
were i—

Per ton.
. Rs.
White . p . - 5 5 & s g ‘ 5
Groy . . 3 : 3 3 . S . . 60

The managing agents added that since there is no regular market
in India for barytes, it is impossible to give average prices over
three years. Roughly speaking. prices of Indian Dbarytes have
fallen by Rs. 5 per ton during the last three years owing to the open-
ing of new mines and diminution in demand due to bad trade.
They do not know of any barytes imported into India since the
departure from the gold standard; the quotations which have come
to their notice have been irregular and do not represent real business.

Prices in the United .'\(‘('Ol'(lillg to (‘U},’;_'ill Brown! :—
Kingdom.

¢ Before the war the best guality of very finely ground German snow-white
barytes is suid to have been obtainable at about €3-10 per ton cif. United
Kingdom ports. 1t is now (1922) being offered at £11 per ton eif. packed in free
casks. Current quotations for ground English No. 1 White barytes ave about £11
per ton, delivered in free bags.  The lower grades ar worth about £5 to £8 per ton,
Brown Belgium barytes ground and packed in casks can be obtained for ©4 per ton
and medium white grades for about £6 per ton.’

The variation in price of barytes during the past seven years,
as quoted by the Mining Magazine, may be seen in the following

10p. cit., p. 11, (1922).
M
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table (Table XT). The Mining Magazine dgivles 'j(j)llze g;‘lce.allldng:;: The Outlook for Indian Barytes.
not differentiate between the various grades. e Chemica g ' 7 2 : 2 : ; 0
Joumnal and Chemical Baginecr gives the limits (as, e.g., for 22nd 5 \c}tllizzw(i)sfe :hcsil:)ﬁl(.lc 1 ocﬁ ﬂi_i loutl.o‘okfri'or Infhan Bty g o g
i _ Slelimpbii st i e ? producers try to increase then'. local
July, 1932, the price of barytes is giv Nofcs by Coxeli Bram market to the detriment of the present import
ton). \ ' s " trade of barytes into India? Or should they
try to capture, or at any rate invade, foreign markets? Coggin
Brown’s mnotes in this connection may be quoted!:—

TapLe XT.—Price per ton of barytes as quoted by the Mining Magazine.

‘It is exceedingly doubtful whether prepared barytes produced in India could
Month. 1026. | 1927. | 1928. | 1929. | 1930. | 1931. | 1932. compete in the markets of the United Kingdom against material from these nearer
> sources (United Kingdom, Belgium, France, Italy, Spain, Germay and the United
States), owing to the cost of transporting it to the coast and th ily high
. 8 ites), P o the coast and the necessarily higher
£sa | £ £ s £s s Pt g freights from India. 3
T O 7 0 6 0 6 0 6 0 5 0 6 15 715 The possibilities of the large-scale exploitation of the Indian barytes deposits
Tebruary . [ 7 0 | 6 0 G 0 0105162 .0 g %g é 15 appear to depend, therefore, on the future expansion of the paint and colour industry
March . 5 "; 8 g 8 g g g 8 z_)’ g s lg 8 g | in India itself. The actual imports of powdered barytes at present do not warrant
1.?.12;11 . Sl g0 6o 8 0 5 0 6 15 8 5 | the expenditure which would be entailed in the erection of a modern milling plant to
ozl | 7 0 6 0 G 0 6 0 5 0 4 15 8 5 | grind the mineralinto suitable condition for industrial purposes. To be acceptable
July . . Sy 6 0 6 0 6 0 .’3 0 6 12 8 b to the paint maker very close control of the milling operations is necessary in order
Iskugtustb SIS g g g g g g g g s g 8 }:; g g to ensure the essential uniformity of the different grades.

Oilzo({;?r er o b 0 6 0 8 0 5 0 6 15 8 3 There is no reason to suppose _tlmt the Indian barytes deposits are not large

November | GG G 0 6 0 5 0 5 0 715 8 5 ! enough to meet any demand which is likely to be made upon them in the future.’
December . .| 6 0 | 60| 60|50 )| 6156|715 | 85 ' The present author agrees with Coggin Brown that it is improbable
Average price per | 612 | 6 0 | 6 0 | 618 | 6. 8 | 617 | & 3 that Indian barytes could compete in Home markets with the

50 P .
ton. foreign or local product. It therefore behoves
Disadvaniage of lon L

railway transport,  the Indian producer to turn his attention to

the capturing of the present import trade of
Royalty and Import Duty on Barytes. barytes into India. There, however, he is up against a fundamental
difficulty immediately, vz, long railway distances and consequent
heavy freight charges. It is indeed extremely unfortunate that all the
main deposits of India appear to be far removed from the consum-
ing centres. Without any doubt, the deposits of the Ceded districts
of Madras described in this memoir may be considered as possessing
the largest reserves of barytes in India. Their development is at
B i . iy g ) present only in its infancy and there is much scope for further in-
o “'f).t('“.l"ll’(”f(-‘-'d. mto In(lin is subject to. an import duty of crease. The deposits can supply the needs of India on her present
256 per cent. ad Lalo;c.m. under ¢ Painters’ materials, all sorts’ (Serial rate of consumption for some years to come.
Import duty on barytes,  No. 91). The total barytes consumed in India in 1930 2
was just over 12,580 tons (see Table VIII, p. 135), of which over
|- Lirom I 1os2, Aefora thia 5,780 tons were imported. Turning to actual figures of the reserves
et b the ‘J‘:It‘.',‘)‘,flt‘y"fmf;:f:."'l"f‘f(:f’ltll"léugo(x?{llzlPucfl' ot 1!n.?o,)’. n]isoifﬁi?rzléf_?niuff’ngiﬁ available, it will be remembered that for deposits No. 14, st Kotta-
the price of * barium sulphate °f“lt‘b'umo1mrily“i;l‘;:‘?‘zcx?t:xl\lzg:?;:f{g_).;z;i: :F:IIT::“ palle in the Pulivendla taluk, it was estimated that there were

when it was £8 per ton, 1 0p. cit., pp. 17-18, (1922).
2 1930 is the year of maximum consumption,

The present royalty on barytes produced in the Kurnool district
of Madras is five annas per ton. Prior to the 20th Tebruary, 1930, it
' was twelve ammas per ton. The free allowance
of barytes exempt from royalty on each pros-
pecting licence is half a ton. The corres-
ponding figures of the Alwar State are not known,

Royalty on baryfes
produced in India.

Reserves of baryles.

+ 1 ¥rom February, 1932, onwards, the price is that of barytes.

M2
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probably many times 30,000 tons of barytes available according
to whether or not the vein there persisted in depth (p. 21). For
the Nerijamupalle deposits in the Tadpatri taluk, it was stated that
more prospecting would have to be undertaken before one could be
sure that there were more than 6,000 tons of barytes available (sce
p- 33). And for the Mutssukota deposit in the same taluk, provided
certain assumptions were correct, a quantity of 75,500 tons of
barytes was estimated (p. 36). These estimates are for only
three important deposits, and there are numerous others (Rama-
puram, Nos. 59 and 60, pp.b4-55; Valasala, No. 72, p. 60;
Rahimanpuram, No. 86, p. 61 ; Balapalapalle, No. 104, pp. 71-72;
Gattimanikonda, No. 114, p.77; ete.) for which no figures have
been given.

Where is the barytes consumed in India ? There has always
been a steady demand for barytes in Bengal and Bombay for the

paint industry. Tt would appear, however,

ﬁo‘;':;";‘g;les°°“3“mp' that Coggin Brown’s anticipation that the

’ future of the barytes deposits in India will

depend on large increases in this industry has not been realised,

inasmuch as the new demand for barytes for weighting the mud

fluid in rotary drilling has by far surpassed all requirements for the

paint industry. The barytes for this new use has to be transported
to far away parts of the Punjab, Assam and Upper Burma.

It is most improbable that the Madras barytes will ever be able
to compete successfully with foreign barytes in Sind and the Punjab
as the railway freights from the producing centres to these places
are excessive. Alwar State, Rajputana, .is far better situated as
regards these markets, However, the Madras barytes has the
advantage over the Alwar deposits as regards Caloutta and Assam
buf. the nearer deposits in Bihar and Orissa are more fa\'ourablyi
situated. The Geological Survey of Indi

: ! a s continually receiving
requests for_ information as to new deposits of barytes within less
than 500 miles from (!

: _Caleutta ; and any such deposit of good quality
and present in sufficient quantity would have its future assured.

.Apparently the needs of the various oil companies in Burma are
being et by importation of barytes. Tt would appear howe\jer
that the deposits of that minera] in the Amherst district’ﬂnd o’tho;‘
p‘urt»s of India have not received the attention that t.hc): deserve
.lhere 18 no apparent reason why Madras barytes, with a <h§rt mii
journey to Madras, should not De transported by sea to i-1111"oc;11
and sold at a price to compete successfully with the foreign prc;dncct. ’

e e e

— e
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BARYTES DEPOSIT No. 13, OCCURRING IN BASALT 2! MILES S. BY W. OF GONDIPALLE,
PULIVENDLA TALUK, CUDDAPAH DISTRICT.
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C. 8. Fox, Photo. G. S. /., Caleut!a.

BARYTES DEPOSIT No. 13, OCCURRING IN BASALT 214 MILES S. BY W. OF GONDIPALLE,
PULIVENDLA TALUK, CUDDAPAH DISTRICT.
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AND THE POSITIONS OF THE MAPS FORMING PLATES 4 AND 5.

By A. L. COULSON, GEOLOGICAL SURVEY OF INDIA.
Scale, 1 inch = 16 miles.

The deposits have been described in the text under the following numbers—

35-42

43-44

45-46
47

M

N
O
P

Deposit 48 Q Deposits 126-129

Deposits 49-122 R 130-131
Deposit 123 S Deposit 132
Deposits 124-125 T 133

134
135
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Fig. 1. Geological sketch map of part of sheet 57 J/7, showing the distribution of the barytes deposits
(Nos. 12-28) in the vicinity of Kottapalle, Pulivendla taluk, Cuddapah district.
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Geological sketch map of

parts of sheets 57 E/15 and 57 I/3, showing the distribution of the

barytes deposits (Nos. 65-88) in the vicinity of Valasala, Dhone taluk, Kurnool district,
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LIST OF PLATES.

PraTs  6.—Entrance to an asbestos pit south of Lingala, Pulivendla taluk, Cudda-
pah district.

Prate 7.—Veins of asbestos in light apple-green serpentinised rock (N 548),
1% miles west (a little north) of Ippatla, Pulivendla taluk,
Cuddapah district.

Prars 8, Tre. l.—Branching cross-fibred veins of asbestos in dark green ser-

pentinised rock (N 549), three-quarters of a mile south of
Chinnakudala, Pulivendla taluk, Cuddapah district.

I'16. 2.—Magnetite in apple-green serpentinised rock (N 574), a quarter
of a mile south-east of Malkapuram, Dhone taluk, Kurnool
district.

Prare 9.—Map (puarts of sheets 57 and 66) showing the occurrence of asbestos
in the Ceded districts of Madras and, also, the positions of
the maps forming Plate 10. Scale, 1 inch=16 miles.

Prate 10, Fi. 1.—Map (parts of sheets 57 J/2 and J/3) showing the position of
the asbestos horizon (dotted and full line) in the Vaimpalli
limestones in the Brahmanapalle-Lopatanutula area in
the Pulivendla taluk of the Cuddapah district. The barren
extension of this horizon (dotted line) to the Tadpatri
taluk of the Anantapur district is also shown. Scale,
1 inch=1 mile.

Iiig, 2.—Geological sketch map (parts of sheets 57 1/1 and 1/2) of the
area to the south of Kurnool (A=asbestos). Scale, 1 inch
=1 mile.

I'ia. 3.—Geological sketch map (parts of sheets 57 1/16 and 1/3) of
parts of the Dhone taluk of the Kurnool district and of
Banganapalle State,showing the position of the asbestos
occurrence in the vicinity of Malkapuram. Secale, 1 inch
=1 mile.
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Fra. 1.—Diagrammatic sketch section showing the general succession in
the Brahmanapalle-Lopatanutula area : . . .
TI16. 2.—Diagrammatic section showing the percolation of water along
the asbestos zone in the Ippatla-Chinnakudala area . .
TF16. 3.—Section through the hill three-quarters of a mile north-west of
Ramanutiapalle 5 : S ¢ . s 5 .
Fia. 4.—Section through the hill 1§ miles north-west of Ramanutiapalle
Fig. 5.—Diagrammatic section of the hill 1} miles S. 5. W. of Karna-
papayapalle . < . . . . . . .
T1a. 6.—Sketch map (parts of sheets 57 J/7 and J/11) of parts of the
Cuddapah, Kamalapuram, and Pulivendla taluks of the
Cuddapah district, showing the asbestos (A) ocenrrences near
Rajupalem. Scale, 1inch=1mile . - - .
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MEMOIRS

OF

THE GEOLOGICAL SURVEY OF INDIA.

AspEstos IN THE CEDED DISTRICTS OF THE MADRAS PRESIDENCY :
WITH NOTES ON ITS OCCURRENCE IN OTHER PARTS OF INDIA. -
By A. L. Couison, D.Sc., (M), D.IC., F G.S.,
Assistant Superintendent, Geological Survey of India. (With
Plates 6 to 10.)

CHAPTER 1.

INTRODUCTION.

General.
This memoir is complementary to that by the same author,
entitled Barytes in the Ceded Districts of the Madras Presidency :
Memoir complement=  WAUL notes on its occurrence in other parts
ary to memoir on of India’, which forms Part 1 of this Volume
barytes, (LX1V) of the Memoirs of the Geological Survey
of India. It has been found impossible to avoid a certain amount
of repetition; but to reduce this to a minimum, numerous cross-
references have been given.  With the aid of these, the interested
reader will be able easily to gain such additional information con-
cerning any particular area which he may require. It is realised
that, generally speaking, he who is interested in asbestos has but
little interest in barytes, and wice versé. No one wishes to pur-
chase a memoir containing much matter irrelevant as far as he is
concerned.  Accordingly it has been the aim of the author to make
cach part of Volume LXIV independent of the other as far as poss-
ible, and in this he has been assisted by Nature inasmuch as those
areas rich in barytes were found to contain no ashestos.  How-
ever, it must always be remembered that both the barytes and
(143 )
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asbestos deposits are very intimately cox}nectfad with the \ll'alml;
palli shales and limestones of the Pz_q?a.ghm series ?f tfhe Cudc flpﬁd
system, and with the intrusive doleritic and basaltic sills associate
with those rocks.

This paper is concerned primarily with the Cuddapah, Ananta-
pur and Kurnool districts, which are three of the four Cedfad or

Decoan districts of Madras, Bellary district
The Ceded or Deccan  poing the fourth. Except for four taluks' of
S the Kurnool district, these four districts were
ceded in 1800 to the Honw’ble the East India Company by His
Exalted Highness the Nizam of Hyderabad. It will be seen that
no asbestos has been found to occur in the Anantapur district,
which, generally speaking, lies between the Cuddapah and Kurnool
districts.  As the rocks with which we are intimately concerned,
viz,, the Vaimpalli limestones and their associated igneous sills,
were followed along their strike from Cuddapah through the Ananta-
pur district to Kurnool in the north, a description of the Ananta-
pur outcrops has been given in Chapter III. It will be seen thercin
that the existence of asbestos in the Anantapur district, although
improbable, is certainly not impossible.

The Cuddapah, Anantapur and Kurnool districts liec between
Hyderabad on the north, being bounded by the Kistna river and
its tributary the Tungabhadra, and Mysore State and the Chittoor
district to the south.  They also lie between Mysore State and
Bellary district to the west and the Guntur and Nellore districts
to the east.

The author’s investigation of the asbestos deposits of the Ceded
districts of the Madras Presidency was undertaken under the orders
of the Director, Geological Survey of India, at
the request of the Government of Madras, in
consequence of recommendations made by his colleague, Dr. C. S.
TFox. This officer paid a visit to the deposits of asbestos near
Bralmanapalle (57 J/32; 14° 25’ 30" : 78° 12) in the Pulivendla
.tu,luk of the Cuddapah district in connection with the mining laws
in so far as they affected leases for the mining of ashestos.  His

BeE. B report has. not been published, except for a
brief mention in the General Report of the
1 Paluk § S el g
it 3 rnﬁhsls?l.a“ administrative subdivision, In other parts of India, it is frequently
A Numbers such as 57 J
Topographical Survey.

Deputation.

[3 refer to the modorn one-inch map sheets of the Madras
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Geological Survey of India for 1930, The present author, however
has had access to Dr. Fox’s notes and it will be fouud, that due;
acknowledgment has been made where they have been used,

The following quotation regarding the occurrence of

! ) : asbestos
contains Dr. Fox’s recommendations referred to above :—

‘It is to be remembered that I have only seen about nine miles of the out-
crop and this is obscure in several places and dislocated in one. There is a curious
regularity in the association of the dolerite sill at the base of one particular
dolomitic limestone. How far to the north-west of Lingala or south-cast of
Brahmanapalle this horizon may be traced is not yet known. The Vaimpalli
stage, with its limestones and associated igneous intrusions, extends from south
of Cuddapah town to the Tungabhadra river beyond Kurnool. The distance on
the curve of the outerop is not far short of 100 miles. In this belt of rocks,

search may be profitably devoted to any zone in which intrusive dolerites are
seen to underlie siliceous dolomitic limestone.’

The author’s field work was conducted from December, 1931, to
the end of March, 1932. He was accompanied by Mr. P. N. Muker-
T, jee, Extra Assista'ut Supcri.ntendent, in  the
Anantapur and Kurnool districts from the
middle of January to the end of his field work.  One-inch sheets
of the Madras Topographical Survey were utilised.  All lie in sheet
57 and within degree (quarter-inch) sheets 57 E, 57 F, 57 1, and
67 J.  The numbers of the one-inch sheets are given in parenthesis
after each village and before the latitude and longitude.

List of Geological Formations.

Very frequent reference will be made in this memoir to King's
classical description of the rocks of the Cuddapah system and of
the Kurnool series.?  The following is the
classification of these rocks adopted by him,
the spelling of the various names being in accordance with
Siv Thomas Holland’s memoir on * Indian Geological Terminology °,* or
the ‘Manual of the Geology of India’.

King’s classification,

" VINDILYXAN xunNooL SERIES . Kundairstage . Nandyalshales.
SYSTEM Koilkuntla limestone.
Paniam stage . Pinnacled Quartzites,

Plateau Quartzites,
Jammalamadugu  Auk shales,

stage Narji limestones,
Banganapalli Sandstones and grits.
stage

1 Mem. Qeol. Surv. Ind., V111, Pt. 1, (1872).
2 Op, cit., LI, Pt. 1, (1926).
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Large unconformity.

CubppAPAR KISTNA SERIES . Srisailam quartzites.
SYSTEM. Kolamnala slates.
Irlakonda quartzites.

Unconformity.

ALLAMALAL BERIES Cumbum slates.
¥ Bairenkonda quartzites.

Unconformity.
OHEYAIR SERIES . Pullampet shales=Tadpatrishales.
Nagari quartzites=Pulivendla quartziles.
PAPAGHNT SERIES . Vaimpallilimestones and shales.
Gulcheru quartzites.

Qreat unconformity.
ARCHAEAN CRYSTALLINES.

It will be noted that no unconformity is given between the
Papaghnis and the Cheyairs. This point has been discussed in
detail in the author’s barytes memoir! and reasons have been
given for believing in the non-existence of this unconformity, said
to be present by King.

.Intrusive sills of Dasic igneous rocks are associated with the
Vaimpalli limestones and shales of the Papaghni series, and with
the Pulivendla quartzites and Tadpatri shales
of the Cheyair series. Refercnce should be
made to pages 106-108 of the author’s barytes paper? where the
age of these sills is discussed and it is concluded that the sills in
the 1’_upaghuis and the Cheyairs were intruded in late or post-
Cheyair, or Nallamalai, or immediately post-Nallamalai times,

It is improbab : e
i probable that they were all intruded at one and the same

Intrusive sills.

Stratigraphical Notes,

Very frequent reference will be f i
- ound in the text t aim-
palli limestones and shales, as these rocks have greato 1?11:;01‘:111[::10
Vaimpallis, from the pomt of view of the occurrenc; of

s asbestos,  Before roceedi i
description of the contacts between thesg limestl;%lcstoauflh:hjf;: g
Tus-

X Mem. Geol. Surv, I
20p. eite . lO‘é’:v ad., LX1V, Pt, 1, pp. 6, 83, (1933).
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ive basaltic or doleritic sills, the following general account of the
Vaimpallis may not be out of place.

The Vaimpallis rest perfectly conformably upon the Gulcherus,
which constitute the basal stage of the Papaghni series and which
rest unconformably upon the Crystallines.
Very commonly these basal members of the
Vaimpallis are red ferruginous shales, several hundreds of feet thick
(the total thickness of the Vaimpallis is over 3,000 feet). They
are well exposed in the hills to the north-west of Parnapalle (57 F/14 ;
14° 34’ :77° 58') in the valley of the Chitravati river where that
river cuts through the uptilted Cuddapahs. Indeed an excellent
section through the Vaimpallis may be viewed along the road from
Parnapalle to Velidandla (57 J/2). Another excellent exposure of
the lowest members of the Vaimpallis is in the valley of the Penner
river, further to the north, in the hills te the north-west of Chinna
Yeckaluru (57 F/13; 14° 55 :77° 48).

The upper Vaimpallis are more calcareous and comprise ferrug-
inous, flaggy, siliceous, dolomitic, magnesian and normal limestones.
Reference may be made to the analyses listed
in Tables I and II, on pages 157 and 187, res-
pectively. King has referred * to the chalcedonic bands of different
colours found parallel to the bedding planes of the Vaimpalli lime-
stones. The limestones themselves are generally very fine-grained,
compact, and pale grey in colour, weathering to a light buff colour.
The change of colour on weathering is very noticeable.  Usually
the beds of limestone have no great thickness and they are separated
by thin shales or shaly limestone. In certain places, however, as
in the Brahmanapalle region described later (pages 160-161), the lime-
stones are sufficiently massive to form a stable roof very useful from
the mining point of view. g

Special mention must be made here of the very (-]mmct?nshc
way in which the Vaimpallis weather. The sketch given as Tig. 26

on page 167 of King’s memoir illustrates the

Denudation of the . 406 of the contoured hills formed by these
Vel rocks. The large hill 2§ miles south of Tabjula
(67 TJ13; 14° 54’ 30" :77° 49' 30°) is an almost p.crfect ‘ text-
book * illustration of contouring of the surface by uniformly east-
ward-dipping beds. As King states,

Lower members.

Upper members.

1 Op. cil., p. 161. See also A. L. Coulson, Mem. Geol. Sure. Ind., LXIV, P 1, p. 115,
(1933).
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0 100
¢ The beds are dippihg at so low an angle—as a gener.al rul?, ) ﬁoRe5cot§ntry
—that they often crop out all around a hill or series of hills, g'xvu(;g i i A
a most picturesque look, with its ringed andlfigiuoilslydpaﬁ‘l)lzl-;l;:ic Snf]y 'in i
iar feature is seen at intervals very well displayed, -
?I?zuril:;al;:) < grea, and again to the north of the Penn-air (Penner river).

Tt is with those exposures of the upper members o.f 1th'etrvaém(11—
allis. into which there are large sills of igneous material mtruded,
i that we are particularly concerned. The
Sills basalfic and doler- potyre of these sills will be gathered from the
i el descriptions of the specimens collected anc_l from
the analyses listed in Table VIIL on pages 2324-225. Certain are
of very large size; but it may be said safely that from.. the point
of view of the occurrence of ashestos at their contacts with magnes-
ian limestones, within limits, the smaller sills have a more product-
ive effect than the larger.

Possibilities of Ashestos being found associated with the Sills
intrusive into the Cheyairs.

It may be asked whether or not asbestos has been, or is likely
to be, found associated with the basic igneous rocks which have

Occurrence of ashes- Deen intruded on a gigantic scale .into the
fos in the Cheyairs un- Pulivendla quartzites, or, more possibly, the
Htkejy: Tadpatri shales, both of which stages are
combined to form the Cheyair series. In the author’s opinion, the
answer is in the negative and in amplification of this view, the
following notes may be seen.

In bis unpublished report on the occurrence
of asbestos in the Ceded districts of Madras,
Dr. C. S. Fox states:—

Dr. Fox's notes.”

‘ The Rajupalem occurrence indicates that chrysotile may also be found in
strata of the Cheyair geries at some horizons perhaps similar to those of Brahmana-
palle in the Vemy plle stage, 7.e., the zone of contact between dolerite sills and over-
lying dolomitic beds, limestones, or perhaps calcareous shales.’

But Dr. Fox had incorrectly taken the Rajupalem on sheet
b7 J[10 (78° 33’ : 14° 33') as the Rajupalem in question!; whereas
it is situated on sheet 57 J/11 (14° 26" : 78° 81’). As will in the des-
cription of the asbestos occurrences at Rajupalem, the deposits here

! He did not visit it,
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are of the normal type, being at the

he n . junction of Vaimpalli lime-
stones with intrusive doleritic sills,

e The ]lmestonos. found ns,!)ands in the Cheyairs
haye been described by King as follows! :—

¢ The lowest beds’ (of the Tadpatris) ¢ for the
is, from its first appearance in the Poolavaindla hi
neighbourhood of Ryalcheroo north of the Penn-air river, are essentially slaty
and calcarcous shales of pale, purple, and grey colours. The beds are more cal-
carcous as they are followed upwards in the series, until the bands of limestone
are reached. These bands of limestones are interesting, as they show, perhaps
more than any othexs in the series, evident signs of alteration, probably brought
about by the outpouring of the great flow which overlies them. They are generally
grey-colored and finely crystalline, in thick beds. and are laminated and st-;‘:rogah‘;l
in a peculiar way, with seams of amorphous silicious matter between the segregat-
ions, The laminae are contorted, undulating or sinuous, which is not the case
with the beds themselves : and these waving laminae are always strongest towards
the upper surface of the beds, and in the upper beds. The annexed figures' (Fig. 29
in King’s memoir) ¢ are from one of the beds near the village of Soorapully in the
valley inside of the great Jootoor flow of trap some cight miles south of the Penn-
air; and the same band of limestones shows all the way to the south with very
much the same style of segregation.’ §

longest part of the outerop, that
lls west of Cuddapah up te the

Many examples of these limestones were noted by the author.
The upper surface usually consists of a number of civeular depress-
ions, on the circumferences of which the more resistant chalcedonie
material rises above the general level of the more easily weathered
calcareous matter.

‘Where these bands of limestone are metamorphosed by dolerite
sills, a brittle, coarse, entirely worthless, asbestiform, shaly material
is sometimes seen. Thus an occurrence of this kind was noted
by the author 1} miles north of Avavedu (57 Jf2; 14° 38" 30" :
78° 0') in the Tadpatri taluk of the Anantapur district, where a large
trap sill overlies and metamorphoses a siliceous limestone which
shows the characters described above by King.

As the general characteristics of these Cheyair limestones differ
remarkably from the Vaimpalli limestones, and, also, as they do not

Cheyair  limestones S¢em to be of a nu.tln'.c suitable for the pro-
differ from Papaghni duction of asbestos, it is thought that ashestos
BRCEOneL: in workable quantity and of sufficient quality
will not be found at the contacts between the Cheyair limestones
and the traps intruded into this stage.

L Mem. Geol. Surv, Ind., VIII, Pt. 1, pp. 189-190, (1872).
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INTRODUCTION, o
's interesting unpublished report, Dr. ; g

0 tvne-doerie. 5 o mte:e g~ ; From_ ‘.”?’?’t has beGI} written, it will have been sathered that
fos in olivine-dolerite. C. S. Fox states:— the possibilities of finding ashestos of sufficient qu:Iity and in
¢T found a small development of chrysotile in the o]ivine-do]grite whicllx i? ‘ Conclusions. z‘iﬁcl‘?ﬂt ql_lantxty aSSO.Ciated with voeks of ‘the
exposed on the south side of the trap ridge west of Pulivendla Inspectfon ]%ungu oW 3 . eyawr series, or the intrusive basic sills found
(78° 13’ : 14° 25’ 30”). The ridge appears to consist of a coznposlte sill ](th}"ee | aSSOC}at?,d i Tl S . Accordinnly o
separate sills) of dolerite, the middle one, a dark, coarse, §cor1aceous.-weat"1(;rln% ' descriptive accounts which form Chapters II, IIT and IVO there has

rock being rich in olivine, while the layers above and below it are dolerites withou been no attempt to describe trap-limestone tact ; 1
olivine. It is not surprising to find asbestiform serpentine in such an olivine- e St

dolerite (? peridotite). This locality is on the Pullampet or Tadpatri stage (shales those of the Vaimpallis and their associated basic sills.

and thin limestones) of the Cheyair series. The only other knowlvn ?’ccurr.ence of
olivine-bearing trap is that of Juturu or Jootoor (7° 55" : 14° 56" 30”) Whlf:h was !
described by P. Lake forty years ago. Tt is practically on the same horizen as
the dolerite of the Pulivendla ridge and is probably intimately related, but‘ these
olivine-bearing outcrops have not been actually traced from the one locality to

the other.

Although it is possible that small deposits of chrysotile may be found in
segregations along this belt of olivine-dolerite where serpentinisation has occurred, (
it is doubtful if there are any of considerable cconomic value—unless there is an '
association of dolomitic limestone somewhere along the outcrop.’

These observations of Dr. Fox have great interest and deserve
amplification.  The author collected specimens of the sill which
bear out Dr. Fox’s remarks. Thus the uppermost part of the sill
(21780) * is perhaps best described as a quartz-dolerite. It is very
similar to a specimen of what is undoubtedly the same sill (43-8722,
21776) collected near the 38th mile-post on the Cuddapah-Pulivendla
road, 1} miles W. N. W. of Vemula (57 J/7; 14° 22':78° 19’ 30").

The central portion of the sill is very basic (43:875, 21779) and
contains abundant augite, olivine, ? hypersthene, serpentine, a little
felspar, iron-ore and brown mica. It is a picrite. It also has its
counterpart in a similar specimen (21776) collected near Vemula.

The lowest portion of the compound sill is intermediate in ‘

basicity between the uppermost and central parts, being best des-
cribed as a dolerite.

The author noticed no veins of asbestos and agrees with Dr. Fox

that the occurrence of these in workable quantity is highly im-
probable, |

! Numboers such as 21780 refer to the registered number of i ion i
collections of the Gieological Survey of Indin.g e

* Numbers such as 43872 refer to the registered number of ock specimen i
the collections of the Geological Survey of In dxga. iber of the rock specimen in
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CHAPTER II.
ASBESTOS IN THE CUDDAPAH DISTRICT.

Historical.

It is interesting to record that King re-
marked on the alteration of the Vaimpalli
limestones at their contacts with trap!:—

¢ Tn the Paupugnee valley, the limestones and slates or slaty shales in immed-
iate contact with the traps are altered in a marked manner. They are stringed
with white and pink seams, patches, and knots of a rock of serpentinous or
magnesian constitution easily weathered into a white powder. Occasionally these
seams are of pale green colour, and are then a caleareous serpentine. The lamina-
tion of the beds in contact is undulatory and wavy: and the more massive and
silicious limestones, not in such close contact with the traps, are much segregated
in what appear on the edges of the beds to be corrugations. On the surfaces of
the beds, however, it is seen that these corrugations are merely sections of rude
columnar segregations.’

These notes presumably refer to the occurrence of serpentine
near Rajupalem in the Kamalapuram taluk (sec pages 173-176), but it
will be seen that King failed to find any asbestos there, nor does
h.e make any mr?ntlon elsewhere of the occurrence of either serpen-
tine or asbestos in the Brahmanapalle-Lopatanutula area (sece pages
155-168).

Indeed, the existence in the Cuddapah district of asbestos in
workable quantity and of sufficiently good quality has only very

G e ?ecently been known. According to informat-
Reddi. % ion received by the author when at Pulivendla,
: i 0 g asbestos wasoﬁrst’ dlsc:)vered in 1924 accidentally
in a _get ah mgala (57 JJ3; 14° 30':78° 7') by a cultivator. He
}12 sz:]1 o have shown 113 to M. R. Ry. B. Chinna Malla Reddi of
200 'aP“rﬂllln, V:’Vho took 1t to Madras. This gentleman sent spec-
lm(;)n's t'° the i lemhley Exhibition 2 and is said to have been awarded
a. uzzxzed I;le }e: . The Mysore.Dcvelopment Syndicate Co., Ltd.,
are stated to have taken over his concession and to have done the

King.

: O'p. cil., p. 164 and Fig, 24,
% See Catalogue of the India Section of the British Empire Exhibition

. 107, (1924).
( 162 ) Sl g

PSS
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zll);;iiminary proving of the deposits in the Pulivendla taluk in

Howevcfr that might be, a sample of asbestos, stated to have
been obtained from °© near Tadpa’;ri tuluk in Anantapur district’,

was sent to the Geological Survey of India in

IS 5 10060y W4 R By Tl Chingassai, Bupse
intendent and Chemist, Government Glue Factory, Washermanpet,
Madras. It is believed that this asbestos was really obtained from
the adjoining Pulivendla taluk of the Cuddapah district, and not
from the Tadpatri taluk of the Anantapur district.

The first recorded production of asbestos from the Cuddapah
district was in 19241, when 13-5 tons of a total value of Rs. 5,400
(£388) were excavated, presumably Dby the
Mysore Development Syndicate Co., Ltd. In
April, 1928, the Director of Industries, Madras,
forwarded for examination to the Geological Survey of India two
samples of dressed asbestos from Rajupalem village of the Kamala-
puram taluk of the Cuddapah district. A reference to this has
been made in the ¢ Quinquennial Review of the Mineral Production
of India for the years 1924 to 1928’2 As will be seen, exploratory
work in connection with Rajupalem asbestos has been carried ouf
by the Mysore Development Syndicate Co., Ltd., and, also, at
the time of the author’s visit in 1932, by Sheik Suleiman Shakoo
Sett, who held block No. 317 of Raiupalem under prospecting
license.

The Pulivendla asbestos was worked at a loss by the Mysore
Development Syndicate Co., Ltd., until 1928, when the Mysore

Asbestos Mines, Ltd., now of 24, Rampart

Mi?:‘ésoll::d Asbestos  Row, Bombay, took over certain holdings of
P the Syndicate. ~ When at Pulivendla, the author

was informed that the Mysore Asbestos Mines, Ltd., held blocks
Nos. 430, 439, 440, 441, 457 and 458 of Ippatla under mining lease ;
Nos. 309, 312, 314, 321, 332, 333, 334 and 335 of Chinnakudala
under mining lease; Nos. 142, 143, 171, 178, 193, 194 and 226 of
Brahmanapalle under mining lease; Nos. 1, 11 and 12 qf Gunakana-
palle under prospecting license ; and No. 1 of Ramanutiapalle under
prospecting license. It was not lmown whether block No. 491
of Lingala, held under mining lease by the Mysore Development

Mysore Development
Syndicate Co., Ltd.

1 Ree. Geel. Sure. Ind., LVIII, p. 272, (1926).
20p. cil,, LXI1V, p. 323, (1930). e
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Syndicate Co., Ltd., had been taken over by the Mysore Asbestos
Mines, Ltd. \

In November, 1929, the Indian Trade Commissioner, Londf)n,
wrote to the Director-General of Commercial Intelligence and Sta.t]s't-
ics, Calcutta, stating that recently several consignments of chrysotile
asbestos of the very first quality had appeared in Lond_on, and he
requested information as to its locality.  The Geologlcal. Survey
of India was able to ascertain that the asbestos in question had
been shipped by the Mysore Asbestos Mines, Ltd., and that it had
been extracted from their Brahmanapalle mines. In May, 1930,
Mr. G. H. Tipper, Mineral Adviser to the Trade Commissioner,
drew the attention of this Department to this asbestos.

As noted before, the author’s colleague, Dr. C. S. Fox, paid a
brief visit in October, 1930, to certain of the asbestos deposits in
the Pulivendla taluk with reference to an en-
quiry under Rule 47 of the Mining Rules.
A reference to Dr. Fox’s visit was made in the General Report of
the Geological Survey of India for the year 1930.%

Reference to the author’s work on the Puli-
vendla asbestos deposits was made in the
¢ General Report for 1931’2

The author is unaware of any other publications dealing with
the asbestos deposits of the Cuddapah district.

Dr. C. S. Fox.

A. L. Coulson.

Subdivision.

For descriptive purposes, the asbestos deposits in the Cuddapah
district may be considered under two heads :—

Pulivendla taluk.

Kamalapuram taluk,

The latter deposits would be described first in any account of
the structure of the rocks commencing in the Cuddapah district
and tracing their outcrops successively through the Anantapur
and Kurnool districts. ~ However, the deposits in the Pulivendla
taluk of the Cuddapah district are so much more important econ-
owically, and have been worked to such larger extent, that it is
convenient to commence with their description, rather than with
that of the deposits in the Kamalapuram taluk,

! Ree. Geol. Surv. Ind., LXV, p. 34, (1932),
¢ (){J. cil,, P 23, (1933). 1
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Notes will be given later as to] the possibilities of finding
asbestos in the Cuddapah taluk of the Cuddapah district.

Asbestos in the Pulivendla Taluk.

1. BRAHMANAPALLE-LOPATANUTULA ASBESTOS AREA.

A geological sketch map of the Brahmanapalle-Lopatanutula
arca forms Plate 10, fig. 1, of this report. The greater part
of this map is found on one-inch topographicai
sheet 57 J/3. 1t will be noted that the general
succession here is of north-easterly dipping Vaimpalli limestones
and shales, with interbedded doleritic and basaltic sills in the higher
members, and, also, between these rocks and the conformable
overlying Pulivendla quartzites.  The Pulivendla quartzites are
succeeded conformably by the Tadpatri shales, with which are
associated other basic sills.

It will be seen, however, that the structure is not very simple
inasmuch as in the vicinity of Chinnakudala and Ramanutiapalle,
rather a large dislocation has broken the con-
tinuity of strata. Moreover, a somewhat simil-
ar, but smaller, dislocation, with a thrust in the reverse direction,
has taken place near Ippatla. Again, between Lingala and Lopat-
anutula, there is a fault which has been described elsewhere by
the author as the Lingala fault.  This occurs practically at the
junction of one-inch sheets 57 J/3 and 57 J/2.

Attention has also been drawn clsewhere to the fact that whil®
Pulivendla quartzites crop out in force in the hills near Lingals
and again near Rachegaripalle (57 J/7; 14° 21’ : 78° 19), thujrc are
no definite exposures of these quartzites in between these villages,
except near Ramanutiapalle.  The outcrops are largely u}atslccd by
alluvium and it is quite possible that Pulivendla quartzites could
be traced in this area if diligent search be made. An indication,
however, has been given on the map forming fig. 1 of Plate 10, of the
existence of a large fault striking approximately N. W.-S. K,
more or less parallel to the general strike of the country.

Geological map.

Faults.

The important asbestos area in the Pulivendla taluk may be
considered as extending roughly from one mile south of Brahmana-
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palle, N. N. W. for a distance of some 9} miles to near Lopatanutula
b A village. This is the area that hafx1 b:ﬁn IW);olsi-
sbestos area In the  ,onted, Between Lopatanutula an e VYell-
Falhaigin L gandla and Parnapalle road, near the Tadpatri
taluk of the Anantapur district, there is another area, the possibility
of the existence in which of asbestos cannot be overlooked. How-
ever, this Brahmanapalle-Lopatanutula area will first be described
in some detail, following the asbestos horizon roughly north-west
along the strike of the rocks.

Before procerding to a description of these areas, it will be
advantageous to give the following general idea of the sequence

Sratieranfiical nos~ of formations found i¥nmed-iately above and
ition of the asbestos below the ashestos horizon in the Brahmana-
eer palle-Lopatanutula area.

The metamorphosing agent responsible for the formation of the
asbestos is a dolerite sill, which occurs as the lowermost of the basic
igneous sills that have been intruded into the upper members
of the Vaimpallis limestones and shales of the Papaghni series, and
into the Pulivendla quartzites and Tadpatri shales of the Cheyair
series, of the Cuddapah system of rocks. Below this sill, there
is, in this Brahmanapalle-Lopatanutula area, a large thickness of
Vaimpalli limestones and shales, overlying the Gulcheru quartzites,
which are singularly free from intrusive igneous rocks.

This lowermost sill is a rather coarse-grained dolerite which
weathers spheroidally.  The analysis by P. C. Roy and Mahadeo
Ram of a specimen (41-953) of this sill, collected by Dr. C. 8. Fox
from Brahmanapalle, is given in Table VIII on pages 224 and 225
It varies in thickness, but appears to be never more than 30 to 4(;
fcct thick and never comparable in size with the laxge sill occurring
immediately below the Pulivendlas. The general dip of the sill an(ti
of the underlying and overlying Vaimpallis is about 10° to 20°
to the north-cast. As far as the author is aware, there is no
as])cs.tosf developed at .thc base of.the sill at its contact with the
um.]cllymg rocks.! It is only at its contact with
Vullxlnﬁ)a]lis that asbestos has been formed,

'he asbestos zone is rarely more than thy hi is
mad9 up of numerous cross)-’ﬁbred chrysof-ﬁt:ecvixz t(])]fml:zsizgto?
varying from a minute size to about three inches thick, anastomos:

! As willbe zeen on pages 176 and 197, re coly. this i
.Rajupalclu in the Kamalapuram talulk of tﬁzl'éﬁtlll\j;iiﬁlth&?;&.n?t Lrﬁc of the sills at
in the Kurnool taluk of the Kurnool district. ict, and at Joharapuram

the overlying
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ing through the serpentinous magnesian limestone (seec Plate 7 and
Plate 8, fig. 1).
Above the serpentinous rock containing the asbestos is a magnes=
ian limestone, the general character of which may be gathered
Analyses of the from the analyses of specimens 43-873 and

magnesian  limestone : J >
overlying the dolerite 43-879 given below in Table I.

sill.

TasLe I.—Adnalyses of Vaimpalli Limeslones from the Pulivendla
laluk, Cuddapah district.

—

SHecinien « = v L eh el . 28878 43-879 ’ 43-878 43876
Slide . . 5 < - ; 21777 o 21783
Per cent. Per cent. Per cent. Per cent.

Si0, . 2 . . . 524 314 584 37°10
oy Osy ALIOS Seatl o Sard 210 1°46 1'85 420
CaO . S > = . 4506 45'61 4026 1938
Mg O . . ~ - S 644 S:09 353 1246
COs - . . . . 3826 40°19 3823 2580
BaO . 3 5 . . 075 007 0°16 nil
H,0 . . . - o 2:50 0901 100 056

TOTALS 4 10039 9977 99'85 9954

E f
T DT | D -"2 2-" R

Specific gravities . ol 272 272 24 16

13873 ¢ Lowest’ maenesian limestone from three quarlers of a mile south of Ippatla
i 57 J/3 3 14° 267 : 78° 107 307). : _ i

13:8790 ¢ I,(S\:'lc;:tl’ magnesian limestone from 11 miles gouth of Karnapapayapallo

PR T Jj2s 14082 T4 ). i

£3+978 ¢ Middlo’ purplish, slightly magnesian h’mustonv from 1} miles south-cast o

Lopatanutula (57 J/3; 14° 307 : 787 6). e

43+876 ¢ Uppermost’ dolomitic and siliccous limestone from one mile west (a little

north) of Ippatla.
estone is fairly massive, bub it i3 sometimes

This magnesian lim
o It varies in thickness from 15 to 20 to 30

more finely bedded.
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feet, and irregular, thin veins of asbestos were somctimes noted A di A ; :
nine or ten feet above the main asbestos zone. agrammatic skotch seotion, showing the part of this general

The magnesian limestone is succeeded by a series of red shales iﬁg::?mn AL ikt Intimately concorned, forms Fig. 1
which have a maximum thickness of about 30 fect, but their usual ‘
thickness is about 30 feet.  They form a
““l}e";‘t’o‘;‘:‘“ and middle - ygefyl benchmark.  However, they vary in
nature for quite frequently, as will be seen,
they are split into two parts by thin bands of purplish, slightly
magnesian limestone, which sometimes are somewhat massive in f
appearance.  The composition of this limestone may be gathered
from the analysis of specimen 43-878 given in Table I.

The red shales, with or without their central band of purplish

limestone, are succeeded perfectly conformably by a siliceous and

e Pl dolomitic limestone, the composition of which

el o, may be gathered from the analysis of specimen
43-876 given in Table I.

This siliccous limestone is succeeded occasionally by another,
thiz, series of red shales, e.g., in the Brahmanapalle arca.  More
commonly, however, it is overlain by a large
dol-eritic sill, somewhat fine-grained as a rule,
o ~ which ‘has been_ it{trudcd between it and the
ulivendla quartzites.  This large sill is generally strongly epidotic

and no ashestos was noted at its contact with the siliceous lime-
stone.

Upper large dolerile
slil,

< Approximately 100 feet »

m .
Rt et ‘lhe foregoing summary of the general success-
general suceession, lon may be set forth in tabular

; form as
under, in descending order :—

Pulivendla quartzites

(Upper doleritio sill, L ' I'1a. 1.—Diagrammatic sketch section showing the general suceession in the Brahmana-

5 e -

(SRhed shales, sometimes present); fpalle-Lopatanutula area.

Siliceous and dolomitic 1 e

Red shales, quite lf::;::::;m" e Subdivision of the  For descriptive purposes the Brahmana-

" art Spiit 1nto two A A B < P .

Vaimpalli limestones and assoo.d };:czto?‘is'a band of purplish magnesian Brahmanapalle-Lopatan- palle-Lopatanutula asbestos area may be

iated basie sills, utula area.

T subdivided as follows :—
Magnesian limestone, with ’
worthless stringers of asbest

Serpentinised roclc with asbes

infrequent and

0s. ' (@) Brahmanapalle area.
los.

Lower dolerite sij1, (b) Ip patll:l glils'locaggél.l
Remainder of Vaimpayj; |z _ (¢) Ippatla-Chinnakudala area.
Ohulolior onsbotbes \ thicknogs), T limestones (vory Large (d) Chinnakudala-Ramanutiapalle dislocation.
Ceystallines . ., . | ‘ (e) Ramanutiapalle-Lopatanutula area.
; (f) Lingala-Lopatanutula dislocation.
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(a) Bralmanapalle area.
The Mysore Asbestos Mines, Ltd., considcx_' t]xc. Bii-hmaluzlpal(l;e
area as heing composed of an castern block, \Ylﬂl pits Nos. . o 6,
and a western block with about four pits.
The Pulivendla Tope qp pumbering of the pits is rather uncertain
it as it appears that the pit at the south-eastern-

most end of the asbestos horizon is apparently No. 4. Tlllns 1ts
approximately due south of l%ra‘hmana,pallc. Further sout. -easf,
there is a dislocation, the Pulivendla Tope faul’q, advantage o
which has been taken by the stream which, rising in the Kolkkara-
jukonda reserved forest, flows N. N. E. throug].l the Gulch.el"us
and basal Vaimpallis to near Kanampalle, where it takes a right-
angled change of direction to the police outpost at the. foot of Gali
Mora Hill, whence it proceeds north-east to pass Pulivendla. KEx-
posures are poor along this stream south of Brahmanapalle, but
it would appear that while Vaimpallis crop out 8. 8. E. of Brah-
manapalle, trap occurs near the Pulivendla Tope reserved forest.
The trap-limestone contact between this stream and the Kamala-
iy puram taluk is discussed later (see pages 171-
Brgﬁﬁf;ﬁlijﬁl‘:‘é‘;‘.“"’ 173).  The general sequence exposed in the
hill sections in the  Brahmanapalle area,
both eastern and western blocks, is as follows in descending order :—
Dolerite sill
Red shales (not always present)
Dolomitic and siliccous limestone
Red shales (30 feet thicl)
Magnesian limestone (20 to 40 feet thick)
Serpentinised rock with asbestos
Dolerite sill
~ The hotto.m sill is a fine-grained dolerite, a specimen  (41-953,
20947) of which has been 'a,na.lyscd by Mr. P. C. Roy and Mahadeo
Bottom sill. o - th(.} Laboratory of the Geological Survey
——g - . of India with the results given on pages 224-
225. The thin section shows abun_du.nt augite, ophitically penetrated
by laths f’f felspar, togut_hcr with a fair amount of dark glass
and some iron-ore. Certain specimens (41952, 20946) are almost
completely serpentinised.
Specimens of serpentinised rock carrvine ashest ¥ 5
a. " arrymg ashestos (N 542 and
513; N 544; N 545; N 5‘40) were collected from the Brahmana-
Aabiaton palle Tast pits Nos. 1, 2 and 3. The ashest-
3y B 0s from these pits varies in nature and certain
pits give better specimens than others,
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The red shales which occur between the upper doleritic sill and
the siliceous limestone are not constant and are sometimes want-
Red shales. ng. As one proceeds towards Ippatla,
these red shales become less important and

die out.

No asbestos at con- _ Lhere is mnever any asbestos developed at
tact ~with siliccous the contact of the upper doleritic sill with
Agiecstont, the siliceous limestone  bencath it. The
siliceous limestone is dark grey in colour and sometimes weathers
conchoidally.

The asbestos zone in this Brahmanapalle region has been devel-
oped more than any other occurrence in this district, more especial-

Development of the LY iR the neighbourhood  (south-west and
asbestos in the Brah- west) of Brahmanapalle village. The last
manapalle grea, part of this zone, i.., that near the Ippatla
fault, is much disturbed and barytes has been recorded from here.l
However, that part about three-quarters to one mile south of
Ippatla does not seem to have received the attention it deserves.
A specimen (43-873) of the lowest magnesian limestone from lere,
occurring about 20 feet above the bottom dolerite sill, has been
analysed with the results given in Table I on page 167. Near this
locality, even 20 to 30 fect above the trap, there are thin veins of
asbestos in the magnesian limestone.

(b) Ippatla dislocation.

The Brahmanapalle asbestos area runs north-westwards for just
over two miles, when it is cut off by a fault, which trends slightly
north of east to slightly south of west, pass-
ing about half a mile south of Ippatla. The
ashestos zone appears to have been block-faulted castwards for a
distance of slightly less than half a mile. Just south of Ippatla,
there is a second (cast and west) fault, and north of this, the asbest-
os zone continues along the course it held previously to the dis-
Jocation. The southern of the two faults responsible for the Ippatla
dislocation has a downthrow to the south; the northern has an
equal downthrow to the north. Assuming a dip of 10°% the
approximate downthrow of ecither fault can be calculated as about
280 feet.

The Ippatla fault.

1 Mem. Geol, Sury, Ind,, LXIV, Pt. 1, p. 25, (1933).
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In the litble hill immediately south of Ippatla village, the

sequence in descending order is as follows :—
Sequence at Ippatla.

Red shales

Magnesian limestone

Dolerite sill

The sill is a fine-grained dolerite (43-874, 21778), approaching
a basalt in texture. It contains abundant laths of plagioclase
felspar, with augite, serpentine and magnetite. This little block-
faulted area south of Ippatla is worthy of attention. However,
its nature precludes any great lateral extent of the asbestos zone.

(¢) Ippatla-Chinnakudala area.

The Ippatla-Chinnakudala area lies along the continuation of
the strike of the Brahmanapalle area. The most southerly portion
wn, .18 highly disturbed, the faulting no doubt
mf,;’é‘;}“"‘ portiondis- }5ing  velated to the northern gof the two
, Ippatla faults. In descending order, the
following occur in the hill-section west of Ippatla :—
Dolerite sill

Shaly silic¢ i it 1 ;
e e):-i:; iceons Ilmesto‘ncs. merging into red shales above at times

Favrr
Magnesian limestones

There is no asbestos in this region

stant in its position and soon dies

: ar out to the north-west. The
upper dolomitic and siliceous limestone (43-876) has been analysed
w1tli‘ the results given in Tablo I on page 157 i
,mrt}i:’v lzwgr- .tmp s'111 reappears a short distance further to the
s est, heu.g z.zt first thin, but increasing in size as it is follow-
¢d along the strike. In the serpentinised limestone above this

sill, one soon meets asbest y .
thickness (Plate 7). o5 (N 548) veins up to half an inch in

Several pits have been

The lower sill is not con-

dug into the hills; :
W. N. : & A e hillside about 11
0s ljcclz; (i)xf Ippfltfild' Tho serpentinised roclk in which the“as?:(:ﬁ
irto g e Lnﬁa : sy v:;i)ypl(zgreon in colour, but the contact zc;ne
X 7 : ecomPOSOd and thO its h 04
more asl et ower margin is dark green in colour and 'uct n
ashestos. . Water porcolation along the asbestos zng(? a}iﬁi
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been responsible for the decomposition. A typical eross-section
of the hillside is given below as Tig. 2:

Fra. 2—Diagrammatic section showing the percolation of water alon aslestos zone
in the Tppatla-Chinnakudala area.

The lowest sill here (43-877, 21782) is a dolerite, coarser-grain-
ed than its counterpart in the Brahmanapalle area to the south-
east. The felspar laths which ophitically penctrate the augite
have been sericitised. The rock contains a fair quantity of magnet-
ite, with serpentine and chlorite.

Further north-west along the  strike,
Chsi::;‘;‘;f‘ﬂ!‘;‘;ﬂ near 4.e., towards Chinnakudala, th.e sections
are usually as follows in descending order :—

Dolerite sill

Thin magnesian limestone

Red shales

Thin magnesian limestone p40 feet

Red shales

Magnesian limestone, 25-30 feet

Serpentinised limestone with asbestos

Dolerite sill

The upper dolerite sill is very inconstant in position ho.‘*.rc. It
oceurs immediately overlying either one of the three beds listed as

beneath it in the above general succession.

Mateatis bt In one large pit about three-quarters of a

mile south of Chinnakudala, the zone containing asbestos is at
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least five feet thick. In the lower half of this, at least thirtee_n
veins of asbestos, which join and separate, were counted. This
lower part of the serpentinised rock is very dark green in colqur.
Tt is impossible to state so with certainty, bub it appears Bossﬂale
that in this pit the upper part of the metamorphosing dolerite l}as
been serpontinised. The upper half of the asbestos zone contains
sporadic masses of dark green serpentine, bub generally the rock is
much lighter in colour than in the lower half. As is usual, much
damage has been done to the asbestos veins by the percolation of
recent meteoric waters. Their passage has been assisted to a certain
oxtent by the disturbed nature of the strata immediately above the
contact.

In another large pit mnearby, the same characteristics were
noted. Specimens (Plate 8, fig. 1) of the dark green setpentine,
containing thin bands of asbestos (N 0549), wero collected. Sect-
ions of the serpentine show little positive result when examined
under the microscope. It is impossible to say whether the serpent-
ine is due to the alteration of the magnesian limestone, or to
complete alteration of the uppermost part of the intrusive dolerite
sill. Thin laminac of silica oceur in cross-joints through the
serpentine.

Certain seams of asbestos in this part of the Ippatla-Chinna-
kudala area are more than one inch in thickness.

(d) Chinnakudala-Ramanutiapalle dislocation.

: - This dislocation is of the same nature as
0 . .
fo "rpgﬁﬁn dislocation, that _“t IPP“FI"'. described  previously (pages
161-162), but it is in the opposite direction,
and is rather more complicated.

The Ippatla-Chinnakudala asbestos zone continues in the low
ground to the W. S. W. of the latter village, but is soon obliterated
by alluvium. There is again an apparent large expense of red
shales here at the immediate end of the ridge, the course of which
we have been tracing, the increased width of outecrop of these
shales being due to the flattening of the dip, combined with
flattening of contours. i

It seems necessary to postulate the existence of an east to west
fault running piactically through Chinnakudala, roughly parallel

e with the general course here of the Gunakana-

palle stream. This fault curves round in
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a .north-westerly direction  between Gunakanapalle and Raman-
ut{apalle, and then trends approximately due west through Raman-
utiapalle. The mass of strata enclosed by this horseshoe-shaped
fault has been faulted down. On the western side of the It i

e ulte ault are
normal Vaimpalli limestones. On the eastern side, in ascending

order from. the most western part (the north-westerly trending
part) of this fault, one meets successively :-— 5

Favrnr

Red shales
T, y Thin limestone
Papaghni series (Vaimpalli limestones) .{ Red shales
ISih‘ceous limestone

Highly cpidotised trap

Obisyale serios g ) b y g ( Pulivendla quartzites
Tadpatri shales with trap

The Pulivendla quartzites have been faulted so as to lie along

the continuation of the strike of the asbestos-bearing portion of the

Ippatla-Chinnakudala arca.  The red shales found under the trap
and silicecous limestone are undoubtedly the same as those found
underlying the same trap W. 8. W. of Chinnakudala, their wide
outcrop having been already noted. The maximum downthrow
of this fault cannot be much less than 460 fect.

(e) Ramanutiapalle-Lopatanutula area.

; A A quarter of a mile north of the village of

cquence near Kamans= . . o

afi qu alle. Rama nutu}pullc, tl.m following  is the
sequence in descending order :—

Feet,
Upper large dolerite sill, with epidote .
Siliceous dolomitic limestone K
Red shales ’ . . S 5 i 5 2 30
Thin-bedded magnesian limestone . A > . . . 10
Red shales 3 » - ¢ g . = 3 5 > 30
Magnesian limestone with serpentine and bands of asbestos . . 20-30
Ashestos zone . 5 . ; o o . .

Tower dolerite sill

The lower dolerite sill increases in size towards the north-west,
but thins out again. Just north-west of the hill one mile north-
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west of Ramanutiapalle, this sill bifurcates, but the southe.m arm
persists only for a short distance. The relations .of the sill here | S.W. E
are definitely intrusive. .

A sketch section of the hill three-quarters of a mile north-west
of Ramanutiapalle forms Fig. 3 below. Pits have been sunk here |
o s ke for asbestos, without as much suceess as
attended those at the foot of the hill station

1,170 feet, 13 miles north-west of Ramanutiapalle, where very

S. W, N.

m

Fra. 4.-—Section through the hill 1} miles north-west of Ramanutiapalle.

The pits sunk at the foot of the hill station 1,170 feet are general-

ly referred to as Lingala pits (Plate 6). The asbestos in these is

e very sporadic and though much good fibre

: has been extracted, its erratic distribution

is a serious drawback. It would seem that the asbestos is far

more abundant near the entrances of the pits than further into the

hill, but this is just chance distribution as stated later (see page 234).

The dark green serpentinised zone contains veins of asbestos up

to half an inch in thickness, and larger veins occur sometimes in
l the serpentinised limestone.

Tracing the asbestos zome in the valley north-westwards from

the hill 1,170 feet, one finds that it is frequently lost in the alluv-

l I e fum and soil after crossing the Peddaku-
i ment of veins of asbestos dala stream b.etwe(?n this 1}111 and the next
in the siliccous lime- (that ome which is 1} miles south-east of

| ki Lopatanutula). It is, however, interesting

to note that between the Peddakudala stream and this hill 1} miles

14, 3-'— i i o
ection thmugh tbc hlll tmeﬁ'qna"erﬂ Of a mile north west Of ananut. “
F S 2 !apﬂ €.

most limestone, that immediately be
blackish in colour and containg many
scarp of the hill. Pulivendls quart

lcln.v the upper dolerite, is
siliceous bands ; it forms the

zites cap the large epidotic

south-cast of Lopatanutula, a few small veins of asbestp§ are
occasionally developed in the lower part of the upper siliceous
Jimestone, just above its contact with a small trap intrusion. The
ocourrence has no economic importance, but shows that even the
upper siliceous limestone can, on occasion, have asbestos develop-
ed in it. A few shallow pits have been dug here, but no asbestos

need be eoxpected.

1 See also Dr. Fox’s remarks on page 220,

. t ,l 0 ",
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A possible spot for ashestos, as yet not prospected, is the saddle

at the foot of this hill 1} miles south-cast of Lopatanutula. The

conditions appear good, but mno asbestos

Hill 13 miles south- 10 1o found by the author. The sequence
g Rete g in descending order is as follows :—

Teet.

Upper dolerite sill

Siliceous limestone . . ’ . . s . . 30
Red shales (top of hill) . : - . . . . . 25-30
Purplish, slightly magnesian limestone (43-878) . - E . 10
Red shales . . . . . 3 s . 15
Magnesian limestone . . . . . . . . . 156
Lower dolerite sill

The middle limestone, an analysis of which has been given in
Table I on page 157, is worked for drinking-troughs for animals,
The red shales above this form the top of the hill and the upper
siliccous limestone and dolerite sill are found further to the east.
Further along the strike, however, where the dips have flattened,
the upper siliccous limestone is also worked for troughs,

The remaining portion of the possible asbestos zone between
this hill and Lopatanutula is not promising; but in the hill immed-

iately north-west of the villa e, there
muA,‘;f" Mear“Lopafan="" s "Fint traces. of ‘thin veins of asbfstos, not
of any economic value,

(f) The Lingala-Lopatanutula dislocation.

T!m normal asbestos zone, t.e., the contact between the lower
dolerito and the lowest magnesian limestone, is cut off near Lopat-
Litale tlt anutula by  the Lingala faultl, which

trends W. N. W-R.
two villages. The course of the fault S. E. between these

occupied by the cultivated ground of th

; : ese vill 3 -
lon of the Pulivendla quartzites ridge n i o oo

car Lingala is very striking,

2. TRACT TO THE NORTH-WEST oF

]l_; must be clearly understood that no a
found in the {ract now to be described aQ
o ]

LorATANUTUTA,
sbestos has so far been
nd that the deseription

1 Mem., Geol; Sury, Ind., 1XIV, PL'1, pp. 17.18 .(1933)

——

b8
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is inserted in order to indicate to those interested the possibilities
: Nod ashestos  yet (0r otherwise) of the tract in question.
ound,

From first principles, there seems to be nothing against the
possibility of asbestos being found in that part of this region near
3 Condlgon; stulliz fo 0 Lopaltgxlllutu]a. h'l‘he conditions  here
1c - Brahmanapalle- are very similar to those appertaining in the
Lepeisgusie arex. Brahmanapalle-Lopatanutula Pgrea,mﬁs the
following brief description will show.

North of the Lingala fault, the contact between the lower doler-
ite sill and the magnesian limestone which immediately overlies
it (the asbestos zome in the Brahmanapalle-
Lopatanutula  area), is at first lost in the
cultivated ground. Thus hill station 1,267 feet, which is about
half a mile north-ecast of Lopatanutula, is capped by the upper
dolerite sill and the bulk of the hill is formed of the red shales which
immediately underlie this.

Hill {hrec-quarters  DBetter exposures are given in the hill three-
of a mile N. N. W. of quarters of a mile N. N. W. of Lopatanutula,
LePHRIITE, where the sequence in descending order is

as follows :(—

Hill station 1,267 feet.

Upper dolerite
Limestone
Red shales
Magnesian limestone
Still further to the north-west, the lower dolerite sill is found
and the contact between this and the overlying limestone gradual-
ly ascends from the low ground as the hill
Il 13 miles south of 11 ypjleg south of Karnapapayapalle is reach-
Karnapapayapalle. 2 C 1 5
ed. An analysis of this lowest  magnesian
limestone (43-879) has already been given in Table I on page I57.
It will be scen that there is very little difference in composition
between this magnesian limestone here, where no asbestos is
found, and the lowest magnesian limestone (43-873) in the Brah-
manapalle-Lopatanutula  asbestos  region. Comparison of the
underlying dolerite sill (21-784) from 1} miles south of Karnapapaya-
palle with the Brahmanapalle dolerite (41-953, 20947; 43-874,
91778 ; 43-877, 21782) shows that there is but little . difference
between them. The Karnapapayapalle specimen  contains abund-
ant magnetite and somewhat less augite.
n 2
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The contact continues to rise as it is followed north-west. The
_ relations in the hill miles S. S. W. of
of ':(iz'llr;ip‘:;gf‘ni;l 15123 W Karnapapayapalle are given in Fig. S.

N.E.

S.W.

PULIVENDLA
QUART ZITES

F16. 5.—Diagrammatic section of the hill 1} miles S. S, W. of Karnapupayapalle,

Herc therc have been the formation in the contact region of
lenticles and masses of apple-green serpentinised limestone (43:916,
21785). Still further to the north-west, the upper shales, which
form the summit of the hill 1} miles S. S. W. of Karnapapaya-
palle, have been replaced by dolerite, and there is trap both above
and below the lowest limestone; but once again, as far as could
be scen, the chief product of contact metamorphism is apple-green
siliceous serpentine.

The position of the contact between the lowest trap and the
lowest limestone can only be guessed on account of the cultivated
ground existing  between this hill S. S. W.

Karnapapayapalle and the Dborder with
tho Tadpatri taluk of the Anantapur district.
Several cross-dislocations have taken place in the strata to the south
of Velidandla (57 J/2; 14° 34': 78° 3'), as e.g., near the temple
1} miles south of that village. The thin lower shales, the middle
limestone, and most of the upper shales, are cut out by the dolerite
sill mentioned above; but along the Velidandla-Tatireddipalle
path, the upper limestone and part of the upper red shales may
bo secn a quarter of a mile S. S. W. of the temple.

No useful purpose would seem to be gained by prospecting the
contact in this region.

er
Tadpa'ri taluk
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3. ASBESTOS IN OTHER PARTS OF THE PULIVENDLA TALUK.

Having described the asbestos deposits of the Brahmanapalle-
Lopatanutula area and discussed the possibility of finding asbestos

The contact from Lo region to the north-west of that area,

Brahmanapalle to the it behoves us to trace the contact between
t . . .

Kamalapuram taluk. Jower dolerite and the Vaimpalli lime-

stones along the strike of these rocks to where they enter the Kama-
lapuram taluk. It may be mentioned here, however, that no
asbestos was noted in this region, with the exception of one occur-
rence immediately adjoining the Kamalapuram taluk and 1} miles
N. N. W. of Vempalle post office. This is mentioned on page 173.
It will be recalled that the Brahmanapalle-Lopatanutula area
is dislocated at its south-eastern end by what has been termed the
Pulivendla Tope fault. South-cast of this
Pulivc:id.leuasTopcf it to the south of  Venkatapuram (57
J/3; 14° 24': 78° 13'), a big spread of Vaim-
palli limestones and shales, chiefly the former, forms the contoured
hills rising to the peaks 1,392, 1,300 and 1,210 fecet. These Vaim-
pallis have a general north-casterly to N. N. E. dip, and they are
underlain by the Gulcherus forming the north-castern slopes of the
Dorigallu and the Gorivikanama reserved forests.
The upper members of the Vaimpallis have been intruded by
dolerite sills, which become increasingly important as onec passes
_ south-castwards to the barytes area of Kot-
srusive - dolerite 4o 507)e1  Alluvium  greatly masks the out-
crops of these trap sills where they junction
against the overlying rocks, buv it seems certain that faulting has
taken place along what has been described clsewhere as the Puli-
vendla fault. The overlying Pulivendla quartzites in places have
been faulted out and the traps are in juxtaposition with either the
Tadpatri shales or the trap sills which have been intruded into the
Tadpatris. . To the south of Vemula (57 J/7; 14° 22': 78° 19
30"), the Pulivendla quartzites are found in force and they can be
traced thence to the Kamalapuram outcrops described on pages
173 to 177.
Wo are particularly concerned with such contacts that can be
observed between the trap sills and the limestomes. It will be
Reddish  limestones  Temembered  that it. was at the wpper contact
or shales gemerally in of the lower dolerite sill that asbestos was
contact with trap. formed in the  Brahmunapalle-Lopatanutula

sills

1 See Mem, Geol. Surv, Ind., LXIV, Pt. 1, pp. 18.22, (1933).
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area. In this remaining part of the Pulivendla taluk, however,
it is only in few places that a small, constant, lower sill, comparable
with that in the area just mentioned, is found. One of these
localities is mnear Venkatapuram and Elamvaripalle (57 J/3; 14°
93’ 30”: 78° 14), but no trace of ashestos was found as reddish
limestones are generally in contact with the trap. Several small
traps were noted in hill 1,210 feet to the south. In the hills to
the south of Velpula (57 J/7; 14° 22': 78° 16’ 30"), there is a lower
trap, overlain by Vaimpallis, which in their turn are covered by
the upper dolerite sill. The Vaimpallis which occur immediately
below the lower trap are very ferruginous, red, sandy shales with
somewhat circular coneretions, similar to those noted at Tatima-
kulapalle (57 J/11; 14° 27" 30": 78° 31’ 30") in the Kamalapuram
taluk (see page 177); the shales alternate with limestones. No ser-
pentinisation was noted. Two or more horizons of trap appear to
exist to the west of Velpula, but the main lower one, the junction
of , which has been discussed above, appears to die out more or less
ab (tihe junction of sheets 57 J/3 and J/7, just west of the Kadiri
road.
The junctio_n of the large sill of dolerite immediately under-
lying the Pulivendlas ‘with the Vaimpalli limestones and shales,
et whl.ch it has intruded, is very plain and is
dolerife castly fraced. easily traced from Velpula to Tallapalle -Ve-
. . lamvaripalle (57 J/7; 14° 20': 78° 24’ 307).2
:]ltl\:]\w\i':r,dtilll)z sgin:;lﬁ?ma;es t-,]lln t](lle peaks of 1,736° and 1,617 feet
heneath thch tlzlp I ‘on)c: usolfallwaii Sd at' i !5- Imlnccllutt?ly
interbedded limesi’:oncs and iny . e
i S, no case was the author successful
in fll‘xlndmg the least trace of asbestos along this contact
16 occurrence of small trap intrusions was noted i-n the lower
,,iouud at the foot c;ii:n‘ea Sto tho'south. of the scarped trap hills ;
Small {rap infrusions, mentioned in the author’s description
Almost invariably, 1 o'f‘ thel ke i g
ably (li::cmlt‘iuu‘()’uslm(:::uc:l"cz(:fs c:::;:](itso? . t;ihese i§olut(': K
V;.i:;lp:ln]li limestones and Slidles, Iued ity l(;lK{zzﬁzt:ﬂ‘]l,u'\{ltll tll]m
masked by alluvi Thouoh Jil; > and usually
e c‘,,,)t.ucilslm::,m:lsb cl“ltu)\‘lch'('llllgel_lb seurch.\vas also made with
) asbestos was noted. Tt i thought, however,

this region.?
d and prob-

L See the geological map formine fir :
Pt 1, (1933). geological map forming fig. 1 of Plate 4 in Mem. Geol. Sury, Ind., LX1V,
2 Loc. cil,, p. 22, ,
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that the possibilities of obtaining asbestos here are better than in
the case of the lower contact of the big dolerite sill; but it is not
anticipated that asbestos in workable quantity will be found.
The possibilities for asbestos in the ridge running north-east-
wards from the village of Tallapalle were examined. This ridge,
Ridge northecast of Wiich culminates in the peak of 1,204 feet,
Tallapalle Velamvari- is formed of dolerite which dips north-west-
palle. wards at an angle of about 15° the general
strike of the strata having changed to a north-casterly direction,
which is maintained until the Papaghni river is crossed. The
Vaimpallis underlying the dolerite are mostly shaly types, the
junction of which with the trap being general masked by abundant
debris. No asbestos was noted. Between this ridge and the main
Kottapalle ridge to the west, there is a small patch of Vaimpalli
shales, about one mile north-west of Tallapalle Velamvaripalle,
which is crossed by the path from this village to Tallapalle. No
asbestos could be seen in this region.
Reference has been made elsewhere! to the very faulted state
of the strata in the vicinity of Vempalle, the village which has
given its mame to the Vaimpalli shales and
Vcﬁf‘::ﬁ‘e"s near Jimestones, and mnear hill station 1,088 feet.
; However, about 1} miles N. N. W. of the
Vempalle post office, just near the border with the Kamalapuram
taluk, there is a small quamy in serpentinous limestone which is
just above the contact with a small dolerite sill.  The serpentin-
ous limestone is quarried for use as vollers and as drinking-troughs
for animals. A small amount of cross-fibred asbestos, less  than
half an inch in thickness (N 530), can be seen; but it does not
appear that asbestos of suflicient quality will be found in quantity
enough to be worked economically.

Asbhestos in the Kamalapuram Taluk.

Reference has been made in the historical section of this chapter

to the development of the asbestos oceurring at or near Rajupalem
: (67 J/11; 14> 26': 18° 31) in the Kamala-
Asbestos at  Raju=  nypam taluk of the Cuddapalt district.  The
b chief development work has been done by

1 Mem. Geol. Sure. Ind., LX1IV, Pt. 1, p. 17, (1933).
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Sheik Suleiman Shakoo Sett of Rajupalem village, who had a
prospecting license for asbestos for Allotment No. 317 of Raju-
palem at the time of the author’s visit in December, 1931.1

About nine feet of serpentinised limestone had been exposed
ahove a dolerite sill at the time of the author’s visit. The veins
of chrysotile asbestos in this serpentinised

The quarry worked by this gentleman is in the eastern side of . . >
. quarry y PS8 . Rai ‘ ‘“"’" athill limestone are usually about a quarter of an
hill 964 feet, the quarry being some six furlongs W. S. W. of Raju- eet, : ¢ ! n
alem village. The hill in question is just inch thick. The best veins are between 13
etch map. Svithin theo .Westem margin  of one-inch feet and two feet above the top of the metamorphosing trap sill.
. 2. . The following is a general section, given in descending order. The
2 tion forms Fig. 6 k genera > § g
ihtlzet 57 J/11. A sketch map showing its position for g general dip of the series is at about 20° to 30° towards the north-
elow. west.
i ; 7830° = Upper dolerite sill
s © Neladinnepalle | ! / Apple-green serpentinised * and banded limestone
b 4 1 Banded green scrpentine . . . . »  1foot
\ /< Veins of asbestos in serpentine (N 520, 21761) . . 1 inch
N\~ ez | Banded green serpentine (N 519, 21760) . . B 1 foot 3 inches
Contact rock (43-915, 21759) . . . . . 9 inches

Altered dolerite sill (43-868, 21768)

The lower dolerite is moderately fine-grained and has been large-
ly serpentinised. It strongly resembles that at Brahmanapalle.
The total thickness of limestones and serpentine between the
two dolerite sills amounts to between nine and 11 feet. The

asbestos is not confined to the region above
os bel:‘;'iheeu‘;perb:iff: the lower dolerite, but also occurs (N 523)

in the serpentinised limestone at a distance
of 1% feet below the upper dolerite sill.

The asbestos found in Suleiman Sett’s property deteriorates as
one proceeds westwards. Thus a specimen (N 524, 21764) of the
poorer quality asbestos to the south-west of
of the main quarry is of the cross-fibred type,
but the fibres are bent and are somewhat

28

1263 Nandimandalam asbestos westwards.

- brittle.
< A striking feature of the contact region is the prevalence of
Zromeile © Aliceddipalie irregular masses, stringers, or nodules of magnetite (N 525) in the
: 78130
0 \ 3 1 1t is interesting to record that the apple-green serpentine is used locally for med-
Sealeil—a —u e | 1 Miles icinal purposes. The serpentine (only pale green is used!) is broken up and leaves of
a cortain tree (? nim) are wrapped all around the broken-up material, and then a cloth
T'sa. 6.—Sketch map (parts of sheets 657 J/7 and Jf11) of parts of the Cuddapah, Kama- around the lot. Clay is moulded round tho cloth ball and some twenty or thirty of

these clay balls are baked. The balls are removed after a certain period of time, when

the internal contents have been reduced to powder. This powder is then ready for uso

and is administered internally in cases of venereal diseases as follows:—A small

oy . . . . . : der is added to a mixtare of ono part of milk to one of water and is
1 This license is not recorded in the review of the * Mineral Production of India dur- amount of the pow P parb ¢

ing 1931°, Rec. Geol. Suro, 1dd., LXVI, p. 320, (1933). then drunk, such doses being taken frequently by the putient.

lapuram and Pulivendls taluks of the Cuddupah district, showing the asbestos (A
occurrences near Rajupalom.  Scalo, one inch = one mile.
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first few feet of the limestone above the trap. Tt is said locally
that where the magnetite occurs, the asbestos
Prevalence of magnet- 5 of poor quality. The existence of magnetite
A at the contact region near Malkapuram In the
Dhone taluk of the Kurnool district will be referred to later (sce
pages 188-189).
Mention has been made elsewhere by the author® of the near-by
occurrence of barytes. It is relevant to refer here to the occur-
rence in plots Nos. 314 and 317 of Raju-
Barytes and chnl, palem of steatitic chalk (N 526, 21765) on
the western side of hill 964 feet, in the gap in the hills running north-
west to Gonumakulapalle (57 J/7; 14° 27’: 78° 29') and roughly
1} miles west (a little south) of Rajupalem. This material seems
to have originated from the action on Vaimpalli shales and lime-
stones of solutions, released by the overlying dolerite sill. The
upper material appears to be chiefly chalk, whilst the lower steatitic
material is very calcarcous. Dislocation has taken place in this
neighbourhood. The probable occurrence of the barytes along
a fault-course has been suggested elsewhere®. Accordingly the
asbestos contact cannot be traced continuously between the quarry
on the hill 964 feet and that now to be described, which occurs
further to the south-west.
The Mys'ore Development Syndicate, Ltd., and, also, the Mysore
Asbestos Mines, Ltd., are said to have worked two quarries
Ao Sy A z.xsbestos in plot No. 5(_)-A of Rajupalem, which
station 1,182 feet. 18 a quarter of a mile cast (a little south)
is on sheet 57 J7 011; ;chgh SlmMit' % hill. 1’182. f?et' This hill
boundary of sheet 67 ?T/ll ; %uar‘ne?_ s ]ust"; i = e, Fosta
Rajupalem (see Tig. ©) Tlllllclr I B}Ztuath e i
limestone between ot.wo bxlls ofr(zl lls, R g
occurs in thin veins about 2 fcetoS)(’m‘3 et LR Ly
sil.  The asbestos is not of good mCh(?S i 1_;he e
type, but the strands are of 800' Tl ghetheromge s
bearing portion of the ser )cntiv?%yl ?}nequal letgih o The. achestos-
of abgut six inches Thle n mie = gong lufs a total thickness
vein observed s only about e tofal thickness of asbestos
) : y about half an inch, but tl sual thickness
is only half this, Tho bands.of » bub the usual thickness
s of asbestos bifurcate and rejoin.,

1 Mem. Geol. Surv, Ind, > :
8 Tputeyg, 0 ure. inéy LXIV, Bt 1, p, 16, (1038).
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Asbestos was also noted about six feet from the top of the lower
trap (u.c., about three feet below the base of the upper dolerite),
but it was of even worse quality than the veins described above.

The whole series of limestones and dolerite sills dips at 45°
to the north.

Both firms gave up work in the arcas as the length of fibre was
small and the quality was not good. Also the high dip rendered
working difficult.

Possibilities of other Discoveries in the Kamalapuram Taluk.

The author followed the outcrops of the Vaimpalli lLimestones
and the associated dolerite sills on the left side of the Papaghni
rviver from Rajupalem past Venkatapuram
(67 J/11; 14° 30": 78° 35) to Letapalle (57
J/10; 14° 31’: 78° 36’). King has mentioned * how in the vicinity
of Boodyapully, which is now called Chabali (57 J/10; 14° 30:
78° 36'), the Pulivendla quartzites overlying the Vaimpallis bend
sharply round and cross the river. The author has elsewhere
stated 2 that he does not agree with King that the quartzites on the
right (castern) side of the Papaghni are Pulivendlas, but considers
them to be basal Kurnools, 7.c., the Banganapallis. Be that as
it may, the possibilities of asbestos in workable quantity being
found to the north-cast of Rajupalem are not good, though perhaps
offorts could be divected to the vicinity of Errapalle (57 J/11; 14°
98’ 30”: 78° 3'), where the Vaimpallis and dolerites are seen in
juxtaposition. The Vaimpallis here, however, are mostly varie-
gated shales with little limestone. They dip north-west into the
hills at about 30° to 40°. Further to the north-east of Errapalle,
the outcrops of the Vaimpallis are obscured; and at Venkatapuram,
dolerites crop out down to the Papaghni river. :

A good view of the Pulivendla quartzites, which form the summits
of the hills with hill stations 1,399 feet and 1,711 feet and overlic

sills of dolerite, may be obtained from near
Near Tatimakulapalle. the village of Tatimakulapalle (57 J/11;
14° 27" 30" : 78° 31’ 30"). There appears to be a dislocation along
the line of the pass between this village and Animala (57 J/11;
14° 98": 78° 30" 307). Peculiar white concretions (43:914) were
noted in red, sandy and calcarcous Vaimpalli shales, three-quarters

Possibilities not good.

1 Mem. Geol, Surv. Ind., V111, Pt 1, p. 162, (1872).
:QOp. cit., LX1V, Pt. 1, pp. 11-12, (1933).
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of a mile N. N. E. of Ta,timakula.palle.b No traces olfle:,:bestos were
is it thought likely that asbestos occurs :

seems our attﬁtion toytha,t part of the Kamalapuram taluk
i i ted that asbestos 1n work-

south-west of Rajupalem, it may be stated it
able quantity is not likely to be found here
South-west of Raju= .1c0 ~ Ag was seen on page 173, as?b?sf,os
s occurs in small amount in the z.zd]omm'g
Pulivendla taluk to the N. N. E. of Vempalle. Accordmg}y, it
is possible that a small amount of ashestos may be found if the
dolerite-limestone contacts in that part of the Kamalapuram taluk
be prospected thoroughly. Here and to the north-west, th-ere are
occasional bands of Vaimpalli limestones and shales which are
residuals between the dolerite sill. They could not be mapped
on the scale of map available (one inch to the mile) as they do ¥10t
have any great lateral extent before they are cut out .by do}entes
crossing the bedding. Usually the dips of these Vaimpallis are
into the hills, 4., to the north-west; but in certain parts, as,
e.g., north of hill station 1,088 feet, they strike at right-angles to
the general trend of the Pulivendla-quartzite-capped hills. This,
however, is exceptional and would appear to be due to faulting.
One of the faults probably trends north and south on the western
gide of the main southern spur of the hill station. Generally speak-
ing, these residuals of Vaimpalli limestones cannot be said to show
conspicuous serpentinisation. There has been the development in
places of red (sard), green (chrysoprase), and common chalcedony.

Possibilities of Asbestos in the Cuddapah Taluk.

King’s field maps (old Atlas of India sheets, scale, one inch to
four miles) show a few sills of dolerite interbedded with the Vaim-
R palli limestones and shales on the eastern side

: of the Papaghni river, not far distant from

the village of Tummaluru (57 J/11; 14° 28': 78° 34'). Reference
has been- made in the author’s asbestos report * to the occurrence
of a vein of barytes in an epidiorite sill (21752 ; 43-866 21753)
13 miles north of Chimalapenta (57 J/11; 14° 26 : 78° 35" 307)
The original augite of the rock has been uralitised and the sill iS:
far more altered than its counterpart in the Brahmanapalle area
It is capped by, and overlies, Vaimpalli limestones, the l‘lppel.‘

* Mem. Geol. Surv. Ind., LXIV, Pt, 1, pp. 12.13,(1933),

¥ *——
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me{nbers of which in turn are capped by the Banganapalli sandstones
which spread' away to Chabali (57 J/11; 14° 30': 78° 36’) in the
north. A diligent search was made along the contact between
the upper surface of the sill and the overlying Vaimpalli lime-
stones, which here are rather siliceous. No traces of asbestos were
seen. The sill has a tachylytic chilled upper margin of about six
inches thick and the limestones have been slightly metamorphosed.
~ Small intrusions of trap were noted east of Tummaluru', but
in no case could asbestos be seen, nor is it thought likely that this

mineral exists here, or in other parts of the Cuddapah taluk of the
district of that name.

1 Mem. Peol. Surv. Ind., LXIV, Pt. 1, p- 13, (1933).
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CHAPTER IIL
SERPENTINE IN THE ANANTAPUR DISTRICT.

Introduction.

The author kmows of no authentic ocourrence of asb'estos .in th(f,
Anantapur district, but a short reference to the dc')lenf':e-mepalh
limestone contacts in this district is of value
Erosgecing lcensed o an 16 may save much useless prospecting. It
is interesting to record in this connection tha:t according to inform-
ation supplied by the Collector, Mr. A. Knshnappa: of .Cuddapa.h
applied on the 15th October, 1930, for a prospecting hce.nse for
asbestos in the Goddumarri reserved forest in the Tadpatri taluk.
Further enquiry elicited the information that :—

¢ Particulars regarding the survey numbers, ete., in Goddumarii village for
which a prospecting license was applied for, are not available as the application
was lodged for failure to furnish these particulars.’

Accordingly this license does not appear in the list of prospecting
licenses granted for areas in Anantapur during 1930, which is pub-
lished in the ¢ Mineral Production in India for 1930°.1

There are two areas with possibilities of asbestos in the Anantapur
district. Both of these are in the Tadpatri taluk, but they are

situated near its opposite borders. The first,
ashossible areas for the Nerijamupalle area, is adjacent to the area

north-west of Lopatanutula in the Pulivendla
taluk of the Cuddapah district, which area has already been des-
cribed in Chapter IT (see pages 168-170). The second area, the
V.engamm.palle area, is adjacent to the Gooty taluk of the Anantapur
district. These will be described in detail and brief notes will be

given on other areas in the district where dolerite sills junction
with Vaimpalli limestones.

Nerijamupalle Area.
: '1"110 village of Goddumarri, to which reference has been made,
Is situated on the northern (left) bank of the Chitravati river on

Faulted area mnear 'l:nd.putm shales w_hwh conl'ornmbly overlie the
Pulivendla - Parnapalle Pulivendla quartzites, the basal stage of the
L= g 8

road. Cheyair series of the Cuddapah system. A

¥ Rec. Geol, Surv, Ind., LXV, p. 383, (1932),
( 180 )

ot
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sho.rt distance to the west of the village, the Pulivendia quartzites,
vs.rh_wh dip north-east at a gentle angle, strike across the Chitravati
river. On the 'soutyern side of the river, these quartzites show
that the strata is highly faulted. Reference has been made else-
Wher.e to the number of faults shown by these Pulivendla quartzites
on either side of the Parnapalle-Pulivendla road, west of the village
of Velidandla (57 J/2; 14° 34': 78° 3').1 No dolerite sills wero
noted north of this road, or in the Daditota reserved forest ; but
dolerite sills occur in force to the south, between the uppermost
Vaimpallis and the Pulivendla quartzites. It is thought that
Mr. Krishnappa’s activities were directed to this locality to the
cast and north-east of Nerijamupalle (57 J/2; 14° 32’ 30”: 78° )
just without the eastern border of the Nerijamupalle reserved forest,
wherein two important veins of barytes occur.?

Reference may conveniently be made here to the general
sequence of rocks noted in the area to the north-west of Lopata-
nutula as given on page 169. The upper dolerite
sill that was traced from north-east of Raju-
palem in the Kamalapuram taluk of the Cuddapah district and
through the Pulivendla taluk of that district, apparently dies out
just to the south of the Pulivendla-Parnapalle road, west of Veli-
dandla; and the Pulivendla quartzites rest directly on Vaimpalli
limestones and shales with no intervening trap sills. One cannot
identify here with certainty the various bands of limestones and
red shales recognized throughout the Brahmanapalle and Lopata-
nutula areas. The lower trap also dies out near the road, south-
east of milestone 17. It, however, is apparently faulted out.

As in the latter part of the area to the north-west of Lopatanutula,
the contact between the lower dolerite sill and the Vaimpalli
limestones and shales overlying it and occur-
ring beneath the large upper sill, is very largely
masked by the cultivated ground. It was followed by the author
from its entrance into the district at a point just over 1} miles due
ecast of Nerijamupalle till it dies out at the road mentioned above.
Tle was unsuccessful in finding traces of asbestos; and while not
denying the possibility of its existence, he sees no reason .to believe
that it will ever be found in sufficient quantity or of requisite quality
to warrant economical attention.

General sequence.

Contact largely masked.

t Mem. Qeol. Surv. Ind., LXIV, Pt. 1, pp. 20-30, 33, (1933).
¢ [0, cit, pp. 32-33,
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Vaimpallis between the Chitravati and Penner Rivers.

There is only one occurrence of trap noted by the author betwgen
the Chitravati and Pennmer rivers. This is the small plug wh..lch
occurs just on the forest boundary 1% miles

Only one occurrence & S T, of Tabjula (57 F/13; 14° 54’: 77° 49’
o 30").1 Thus the large stretch of Vaimpallis

bebween these rivers, and covering parts of one-inch sheets 57 F/[14
and F/13, need not be prospected further for asbestos. The absence
of dolerite sills in the Vaimpallis is a striking change from their
prevalence in these rocks in the Cuddapah district.

Vengannapalle Area.

Following along the strike of the Vaimpallis north of the Penner
river, a dolerite sill? is found intrusive into these rocks a quarter
3 ; ! of a mile E. N. E. of Cherlopalle (57 ¥/13;

ccurrence of serpent- 140 gar 307 . 77° 48’ 30”). This same sill can
e be traced at intervals to the hills north of
Vengannapalle (57 F[13; 14° 58’': T7° 48'), which form part of the
boundary with the Gooty taluk of the Anantapur district. King?®
noted the occurrence of serpentine in the Vaimpallis here :—

¢ Further north again, beyond the Penn-air, some of the beds in the upper
part of the series are scamed with serpentine, and there are strong traces of trap
close by, which, as far as could be made out in a part of the country so obscured
by cotton-soil, appears to underlie these evidently altered beds of limestone. The
locality is about six miles south of Ryalcheroo, in a low hill to the east-south-east
of Vengannapalle.

Tho strata crop out round the western side of this hill and show one or two
thickbeds of pale green and white limestone, thinly interlaminated with pale green
or whitish semi-translucent serpentine. There are besides thicker seams and
rocks of this mineral; but specimens obtained from these are very brittle, and
break into irregular semi-conchoidal and coboidal little masses which are too small
to bo of any use oxcept for very small ornaments. Possibly, howover, deeper
quarcying might produce less friable specimens,’

Ho added that :—

¢ At present the workmen at Ryalcheroo only carve ornaments out of small
blocks of the pale green (waved with white and dark grey stripes) serpentinous beds
of limestone,’

1 Mem. Qeol. Surv. Ind., LXIV, Pt. 1, pp. 34, 38, (1933).

#Just north of Chinna Yeckaluru (57 Ii-‘,’l:.’o; 14(° 55'): 77° 48’), some pale green
serpentine is developed near a fault, but no trace of trap conld be seen Y

3 Mem. Geol. Sure, Ind., VIII, Pt. 1, p. 165, (1872). ;

-

Py BT R
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Also that :—

¢ The broader and lighter band(s) are those which are most serpentinous in
their composition, and these are laminated with thin and rapidly undulating layers
of calcareous matter, while the darker and more numerously laminated bands are
the more calcareous,’

Between the hill a quarter of a mile E. N. E. of Cherlopalle and
the hill three-quarters of a mile south-east of Vengannapalle (the
same distance north, a little east, of Cherlopalle), there are no rock
exposures ; but there is little doubt that it is the same sill that is
found in this hill. The overlying Vaimpalli limestones here dip
at 15° to 20° to the east. The dolerite sill has caused the serpent-
inisation of the adjoining limestone sporadically for a vertical
distance of some 30 feet or more. The generally pale green serpent-
ine (N 560) occurs in bands and nodules, usually parallel to the
bedding of the magnesian limestone. The thickness of the intrusive
dolerite sill cannot be estimated with certainty, but it must be
fairly considerable. Its upper five or six feet or so, as well as the
lower part of the limestone, are very decomposed and altered, with
conspicuous development of pistachio-green epidote (N 559, 21792)
in both rocks. At times, also, there is a fair development of mag-
netite at the contact.

The author searched the contact region thoroughly, but could
find no traces of asbestos, though the stratigraphical conditions are

Stratigraphical re- YeTY similar to those at Brahmm.mpalle and
lations similar to those Lopatanutula, except that there is a largex
st Bralimdpaiicy thickness of magnesian limestone above the
sill and there are mo shales. Several old pits, long since fallen
into disuse, were noted ; it is thought that they were the pits men-
tioned by King in the notes quoted before. [

What is probably the same dolerite sill is found dipping ugdor
Vaimpalli magnesian limestones in the hill one mile north (a little

o west) of Vengannapalle on the border with the
col‘:‘acc(tmiesm?;l:n'l?gzwﬁf Gooty taluk. Between this and the former
Vengannapalle. hill, there are abundant fragments of dolerite
in the cultivated ground. The intrusive nafure of t]ul- dolerite
sill is very well shown in this hill, the trap breaking frequently

across the bedding. This is particularly the case n the southern
extremity of the hill, where the sill has serpentin ed the (m-nl_','u.»;g
magnesian limestones to a very remarkable extent, more than in

the hill previou:ly desciibed. At least 30 to 40 feet how pale
T 3 1716 ARl

areen, serpentinised and chalcedonic  ror k., A specimen (43-225,

g

‘ i
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91797) shows the development of abundant diopside.  There also
seems to be a dislocation along part of the contact, an_d at times
calcite (43:917) is developed. Specimens _of the dol(?mte (43-9117,
91793 ; 21794) show a medium to fine-grained rock .w1th abundant
prisms of augite and laths of felspar associated with much fine
magnetite. No asbestos could be seen at the contact, mor 1t 1s
thought that further search will be profitable. _
The summit of the hill immediately to the north is c?.pped by
Pulvendla quartzites, which appear to be a faulted outlier. The
dolerite sill could not be seen at the foot of
G of this quartzite hill. As it is traced northwards
liinag " from the south-western extremity of the pre-
ceding hill, the amount of serpentinisation progressively Qe?reascs
aud then the sill junctions against shales which show serpentinisation
to a small extent.

Serpentine in the Gooty Taluk.

Tn the Gooty taluk, on the western and northern slopes of the
hill adjoining the Pulivendla-quartzite-capped hill just mentioned,
thin but persistent basaltic veins (43-886, 21798)
intrude blackish siliceous limestones with little
or no serpentinisation. Serpentine, however, was noted in the hill
2% miles E. N. E. of Chintalacheruvu (57 F/13; 15° 0': 77° 48');
but no trap was seen here.?

Chintalacheruvu.

* See page 227 where the development of diopside is discussed. Diopside was nob
obgerved in the dolomitic limestones and dolomites of the asbestes areas of Cuddapah
and Kurnool districts, xespectively.

2 Turther north, in the Tadpatri taluk, near its trijunction with the Gooty taluk
of thu'Amntupgr dxsl:_nct and the Dhone taluk of the Kurnool district, trap sills were
no';e(l in l-h'e Vaimpallis west of Lakshumpalle [see Mem. Geol. Surv, Ind., LXIV, T't. 1,
p. 89, (J938)], but the author could not sce any trace of serpentinisation. Though the

contact was very covored witl is, it i : = ¥
of valuo. ¥ covered with debris, it is thought that further prospecting will not he

CHAPTER 1IV.

ASBESTOS IN THE KURNOOL DISTRICT.

Introduction.

The sole previous reference to the ocourrence of asbestos in the
Kurnool district of the Madras Presidency is that to the author’s
A. L. Coulson. Jork ?ontained in_the Geperal Report of the
Geological Survey of India for 19321 The
only occurrences found in the district are those near Malkapuram
and Joharapuram. These will be described in the following brief
account of the serpentine and trap occurrences found as one pro-
gressively follows the strike of the Vaimpallis from the Lakshum-
palle occurrence in the Anantapur district just mentioned (footnote,
page 181).
Asbestos in the Dhone Taluk.

In only one instance were signs of serpentinisation noted in
blocks of limestone seen in the neighbourhood of the dolerite sills
intrusive into the Vaimpallis east and south-
east of Chandrapalle (57 E/16; 15° 13': T77°
49').2  This was by a fault 1} miles south-east of the village.
These trap sills continue almost to ecast of Bhavipadu (57 E/16;
16° 16’ : T7° 50O').

After a short distance, the sills reappear south-east of Koch-
cheruvu (57 L/15; 15° 19’ 30”: 77° 52)® and continue for some
three miles along the strike to one mile E. 8. E.
of the deserted village of Pardeshbhai, where
a thin trap occurs a short distance below the Pulivendla quartzites.
This appears to be the easternmost outerop of the Kochcheruvu
traps.

The section in the big hill 2} miles south-east of Kochcheruvu
is very interesting. The following is the sequence in descending
order :—

Pulivendla quurtzites

Chandrapalle.

Kochcheruvu,

Upper dolerite sill, thick (43-880,
21802)

Shales )

Vaimpalli limestones and agsociated traps 4 Thin yellowi.«'!': limestone
Terrngzinous shales

| Thin basalt sill (43-888, 21801)

i Limestones
1 Ree. Geol. Surv. Ind., LXVII, p. 23, (1933). '
2 Mem. Qeol. Surv. Ind., LXIV, Pt 1, pp. 50-51, (1932).
3 0p. eibs, pp. 54, 56.
( 18 )
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ASBESTOS IN THE KURNOOL DISTRICT. 187
The thick upper dol?rite sill is. intruc_le_d.between the rl;p_%elmosg There is a lot of epidote and quartz at the summit of the hill

Vaimpallis and the }’uhvendlas ; 1t also injects the qua Z; Cfsl:n 13 miles west by south of Malkapuram. The trap here, and on

the limestones. It is a fine-grained do!ente. The laf:hs oL lelspar hill 1,574 feet, is a fine-grained epidotised basalt (43-896, 21810).

in the lower sill are smaller than those in the upper; in addition, a Remnants of Vaimpalli limestones and dolomites occur in a

fair amount of glass is present. ; strip running E.~W. to the south of the village of Malkapuram.
Though diligent seaxch was mede, 1m0 traces of serpentinisation The contact. relations between these rocks and

were noted ; however, the hill was grass-covered at the time of the ne':ﬂ?i’r‘ﬁfau?.fpugﬁfﬂf"' ool i e e

. , There has been the formation of green serpent-
Ine 1In serpentinous dolomite (43-893, 21808) on the northern side
of the hill three-quarters of a mile W. S. W. of Malkapuram. The
usual rock found here (43-894) has been analysed with the results
given in Table II.

author’s inspection and serpentine may have escaped notice.

A few isolated traps intrude the Vaimpallis three-quarters of a
mile south-west of Kamalapuram (57 E/15; 15° 21": 77° 56" 30°). |
A dolerite (43-891, 21806) occurring five fur-
longs north of the village has slightly serpent-
inised the limestone above it. The dolerite is rather coarse- .
grained and a section shows abundant serpentine.

Occasional basalts were noted in the hills to the north of Malka-

Kamalapuram.

TasLe II.—Analyses of Vaimpalli Dolomites from the Dhone taluk of
! the Kurnool district.

puram railway station; but they were not of any size. Certain
- of the limestones near the station show green Specimen. 8:89% £, L
inna Malkapuram, .
serpentine, hut no asbestos was seen.
The Malkapuram (57 E/15; 15° 21': 77° 59') dolerite sills are ' HDs o T 1042 269 4840
very interesting and they can be traced from south of Kamalapuram
eastwards for about 53 miles to 21 miles south- ety S it him e 1 P ¥ o
Mg}lﬂlkupuram asbestos west of Kottapalle (57 I/3; 15° 22'; 78° 2’ ! L R T I e R L 3078 30-92 1637
sk . 307), z‘xnd, a'fter a short interruption, for some WEQ LCAnE . THaeay Whe i 21430 2088 10-38
33 miles to past Mudduletiswami (57 I/3; 15° 21’ 30”: 78° 5' 20"). 1 22
A sketch geological map showing this area forms fig. 3 of Plate , 6 REF L AN e P e o R 4477 4332 22:06
10. BRI ssa+ it aiblal slomdis nil. nil. 120
; Hill 1,674 feet,’ occurring 14 miles south-east of Kamalapuram, - 0 g oyl ign M e 0'31 080 019
is ca%ped l;yf Pulivendla quartzites in its eastern part and to the
west by red ferruginous Vaimpalli shales, which underli
i 2 3 e the - 5 92
zites. The dolerite junctions at the top sometimes with theqlll.’aullg- G = i3 =
vend}llas and sometimes with the red Vaimpalli shales. Tt thickens &
goéo eE wezf;t Kfmd then practically dies out, as in the hill 1§ miles Specific gravities 285 £
S, O. L. of Kamalpuram, there is but a thin sill of trap. A fault,

however, separates thes 1
s these ‘0o h ‘ 'S
, 8eJ two hills and appears to have occurred

racticaliy at tho time of intrusi : 43-894. Dolomite?!, three-quarters of a mile W. 8. W. of Malkapuram (57 E/15),
End of h)ill 1.574 feot _][ _mt.l“”w“ of the trap. At the western { Kurnool district (Mahadeo Ram).
’ ect, there is a peculiar rock (43-897, 21811) of 43-897. Dolomite!, a quarter of u mile south-west of Malkapuram (Mahadeo Ram).

uncertain origin containing bl
a calcareous groundmass
trap, highly altered,

ack ¢ Te 3 : 3-901. Country rock (silicified dolomite) near barytes vein, 13 wiles west of
i and dark ved fragments, set in s Conuhi{nan;um(;x (57 1/3), Dhono)talul.-, Kurnool distriet (Mabadeo Rum).
; may be fragments of shales or of

1 See Mem. Geol. Surv. Ind,, LXIV, Pt. 1, p. 112, (1933).
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This outcrop of Vaimpallis extends eastwards up to the nc?rt:,hferu
slopes of hill station 1,835 feet, ome of the peaks 9f f‘:he dividing
range between the Dhone faluk of the Kurnool .d.lStl‘lct z}nd the
Banganapalle State. Its contact with the trap 1s very 1.1'regular
and there is no possible doubt that the trap is intrusive in its rela-
tions.

A fair quantity of serpentinous rock has been formed thl':ee
furlongs south-west of Malkapuram and this limestone contalns

irregular  and very sporadic cross-fibred veins

i of chrysotile asbestos (N 572, N 573), never

thicker than three-sixteenths of an inch, which show up best on the

weathered surface of the enclosing dolomite. A small quantity

of magnetite (N 574, N 575) is also associated at times with the
serpentine (Plate 8, fig. 2).

The general succession in this hill a quarter of a mile south-west

Sequence at Malka- ©f Malkapuram is as follows in descending
piauL, order :—

Pulivendla quartzites . .
Dolerite
Dolomite containing occasional thin

Vaimpalli ‘limestones’* and associated | veins of usbestos
intrusive igneous rocks Dolerite

Large thickness of Vaimpalli lime-
stones and shales
The same be:d of dolomite is not always in juxtaposiiion with
the lower dolerite; also the rocks here are locally buckled and
contorted. A.ccord'mgly, even if the little asbestos that exists
were present n fair amount, it would not be easily worked. The
more or less 1.dea.l conditions of the Pulivendla taluk, with regularly
a!l(:'l gently dipping dolerites and limestones, is not found in the
vicinity of Malkapuram,
A. specimen of dolomite (43-898) from a few feet above the lower
::'U};;rlt?[ (43-899, 21812) was analysed with the vesults given in
able 11 on page 167. An analysis of the dolerite is viven in T
e olerite is given in Table
Examination under the microscope of the latter

to be a quartz-dolerite?, Y

showing eutectic intergrowths of alkali

! The word ¢ limestones * is of cours d i
magnezian limestones, ete. AN e
28 0f A X ¢ SR S
Quass sning Rocka’, Chicag 5. s iyl e Tgneous Rocks, 1T, * The
3 . . ’ ’ o ’ . . [ o ¢ e i : i
Wﬁ(’-rm‘:} is cquivalent to the Tiritish term ¢ quuZ‘l'/-:]kl)‘ll:-r%fEl!u fqu.m.tz-dmlmx'c s
in Sill is & well-known example, : SRS o rek e

eneral sense, including dolomites,

ASBESTOS IN THE KURNOOL DISTRICT. 139

felspar and quartz and, also, a somewhat titaniferous augite ophite
ically penetrated by laths of felspar,
Further to the east, i.e.,, to the south and south-east of Malka-
puram on the slopes of hill station 1,652 feet, the dolomite or dolom-
itic limestone which abuts against the lower
Mflel?“eﬂ‘e““fh'em of dolerite is barren of asbestos veins. The succ~
apuramt. : & R :
) ession here is more complicated; in descend-
ing order, it is as follows :—

Pulivendla (uurizites . v - . asee

[Th'm dolerite

Ferruginous shales

Thin basalt

Ferruginous shales

Thin Lasalt

Shaly dolomitic limestones with
serpeutine

Vaimpalli limestones and their associated{ Thin basalt
igneous rocks Dolomitic limestone containing ser-
pentine and magnetite  (30-40
feet)

Large dolerite sill

Large thickness of Vaimpalli lime-
stones and shales occurring to
the north of the Malkapuram

| stream

Of this sequence, the upper dolomitic limestones and shales
are discontinuous and die out as they are traced westwards; bub
the lowest dolomitic limestone or dolomite is the same as that
south-west of Malkapuram where it shows definite .usbc§tos. R
is not anticipated that workable asbestos will be found in this region.

Before leaving this area, mention must be made of a large east
to west strike-fault, the Pasupula fault, immediately above the

Pulivendla quartzites. A valley has formed

EACREstlke- (i along the site of this fault between two ridges,
which are capped by Pulivendlas (see Plate 10, fig. 3). :

An extremely interesting deposit of a tufa, which is quite lrcccnt
in age, oceurs on the junciion of the two one-inch sheets 57 I3 an

57 E/16. The tufa (43-900, 21813) overlies

Ree. dolerite on the northern side of the range
between the Dhone taluk of the Kurnool district and thg Buugum:;-
palle State. It is a cavernous rock, the cavities of which contain
many stalactites and stalagioites. The Malkapuram stream w.luch
befo1:e its passage through a gap in the Pulivendla-capped ridge,
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drains a large area of Vaimpalli limestones, has a precipitous passage
down to the relatively low-lying country at the foot of what has bee.n
described by King as the Pasupula terrace.t The consequence 1S
that there are several waterfalls over trap and .the evaporatt%on
of the spray in this hot climate leads to the continued deposmin
of tufa. As the position of the stream has ghanged, so has the
place of deposition of the tufa altered. Accordingly, at the present
time, tufa is found adjoining former positions of the strezgn Whl_ch
are a fair distance removed from its present position. Minor rills
have assisted in the removal and redeposition of the calcareous
matter.

It would appear that an exactly similar deposit of tufa oceurs
11 miles W. S. W. of the village of Malkapuram along the precipitous
course of a stream which drains a spread of Vaimpalli limestones
in the vicinity of Kamalapuram.

As has been stated, the large Malkapuram quartz-dolerite sill
dies out to the north of hill station 1,835 feet. The ridge containing
this peak and that 1,741 feet high, is capped
by Pulivendla quartzites which dip to the south
and 8. 8. BE. conformably under Tadpatri shales. Vaimpalli lime-
stones and shales usually underlic the Pulivendlas, but frequently
small intrusions of dolerite were noted. There are few signs of
serpentinisation and none at all of asbestos in this part. From
about 1} miles due south of Kottapalle (57 T[8:5 1bS 205 ~ 8% 2
30"), howeYer, there is a large sill of dolorite which is continuous
eastwards into the Mudduletiswami sill. Tt is interesting to record
the oceurrence of a small trap intrusion in the Vaimpallis on the

side of the Malkapuram-Kottapalle track, seven furlongs W. 8. W.
of the latter village.

The structure of the Papaghni and Chey
of Mudduletiswami (57 1/3; 15° 21’ 80" : 7

Kottapalle.

air rocks in the vicinity
: . 8° 5’ 30") is rather com-
a1 1 7 1
Boddalolewanl: prhc.xtc‘d. The high ridge south of Ambapuram
. . (07 If3; 15° 23': 78° B 30") is capped by
(_lll(ll‘LZlf.c:S which, fx:om a hasty examination, appear to be Paniams
as the limestones mmediately underlying them resemble the Jam-
nm]amudugus. The .Bunganu.pal]i grits underlying these limestones
and overlying the Vaimpallis cannot well be seen,

1 Mem. Geol. Sury. I ud., VIII, Pt. 4 s
PL. 1, p. 64, (1933). » Zeb- MR,

A. L. Coulson, op. cit., LX1V,
*0p., cit., LXLV, Pt. 1, p. 65, (1933).
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Vaimpallis, which are at times covered by Banganapallis, crop
out in the low ground in the vicinity of Kottala and dip under the
very large Mudduletiswami sill, which, in its turn, underlies the
strong Pulivendlas and forms the cliff above the temple. In other
words, the Mudduletiswami sill has been intruded between the
uppermost Vaimpallis and the Pulivendla quartzites. It is generally
a fine-grained basalt (43-902, 21815), but it changes its nature
greatly. The rock contains frequent veins of quartz and. epidote,
Mr. P. N. Mukerjee traced the lower contact of the sill with the
Vaimpallis to hill station 1,741 feet, but he observed no signs of
serpentinisation,

As has been noted elsewherel, the covering layer of Banganapallis
and Jammalamadugus effectively masks the geology of the area
to the north-east of Rangapuram. Near
Hanumantharayakottala (57 I/3; 15° 26’ 30":
78° T'), to the south-west of Betamcherla, the first outerop of a large
basic sill is met. This sill extends in a north-easterly direction to
Gattimanikonda (57 I/2; 15° 32': 78° 11’), where its outcrop is
cut off by the Gattimanikonda fault* and by a covering of Bangana-
palli sandstones.

Betamcherla.

¢ The whole region east of Balapalapalle is one of immense disturbance, but
as is usual in these parts, the structure is partly masked by the covering of Bangan-
apalli and Jammalamadugu rocks, especially in the vicinity of Hanumanthar-
ayakottala. The large expanse of Betamcherla trap (43-906, 21823; 43-905,
21817) beginning near this village extends up to the Gattimanikonda fault on
sheet 57 I/2. This basalt (for most of it is basaltic in texture) though continuous
in outerop, is not constant in stratigraphical position. It appears to be a gigantic
gill, the intrusion of which was accompanied by faulting. East of Balapalapalle,
it overlies, and, also, is apparently faulted against, quartzites which have been
referred to the Pulivendla stage of the Cheyair series. North of Bugganipalle,
in the region at present masked by Banganapalli sandstones and grits, t.hcrc must
be a change in the stratigraphical relations of the trap sill because still furthcr
north, in the neighbourhood of Gattimanikonda, the basalf, clenr_ly underlies the
Pulivendlas and has been intruded between them and the Vaimpallis.’

Minute traces of barium were noted in a specimen (43:906) of
this sill from south-west of Gattimanikonda.’ T].ICI‘C are no sigxfs
of serpentinisation or of asbestos in tht? Vaimpallis underlying this
sill, even when the junction is clearly visible, as, e.g., at about three-

1 Mem. Geol. Surv. Ind., LXIV, Pt. 1, p. 45, (1933). :

-s’if"'oﬁ‘é‘u.: bp. 69, 70, 77, and P, 5 fig, 3, (1933). Also Rec. Geol. Surv. Ind.,
LXVI, pp. 4$12-443, el. seq., and PI, 26, (1833). .

3 Afem. Qeol. Surv, Ind,, LXIV, Pt, 1, p. 111, (1933).
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quarters of a mile S. S. W. of Gattimanikonda. As has been statefl
above, the Betamcherla trap sill underlies the Pulivendlas at Gatti-
mmanikonda and to the south of this village. Further to the ”sout.h,
in the vicinity of Bugganipalle (57 I/3; 15° 98’ : 78° 10’ 30") and
Betameherla, the sill is covered by Banganapalli grits and san@stones
and flaggy Jammalamadugu limestones, which are quarried as
building stones to a large extent near the latter pla-ce. .
The laxrge dislocation to the north of Gattimanikonda, .for which
the pre-Kurnool Ramallakota-Gani ° doubly-hinged * fault is respon-
sible, has had the result of shifting for some
Ramallakota-Gani considerable distance to the west the outcrops
ously-hinpedifapll: ot Vaimpallis which we have traced contin-
uously from the Cuddapah district.
The structure here is complicated by post-Kurnool movement,
which has resulted in that very peculiar feature known as the Kalava
(Calwa) wall and which has been described
KRt o elsewhere by the author in a separate paper.t
This wall is the result of post-Kurnool monoclinal folding, more or
less along the line of the pre-Kurnool ‘doubly-hinged’ Ramallakota-
(tani fault. The two main faults which accompanied the formation of
the wall have been termed the Gunnygull fault and the Somayajula-
palle fault.

Vaimpallis in the Nandyal Taluk.

Whilst the main outcrops of the Vaimpallis to the north of the
Ramallakota-Gani fault are found in the Kurnool taluk, a small
outcrop of these rocks occurs to the south-east
of the village of Gani (57 I/6; 15° 40": 78°
19), where they are faulted against Tadpatri shales. Frequent
traps occur in the Vaimpalli limestones here, all with an E. N. E.-
W. 5. W. trend.? In no case, however, was serpentinisation noted.

(iani.

Asbestos in the Kurnool Taluk.

Returning to the main exposures north of the Ramallakota-
Gani fault, the first outerops of the Vaimpallis are found in the
vicinity of Uyyalavada (57 I/2; 15° 38': 78°
. 4’ 30"). There are, however, no traps assoc-
lated with these rocks. The outcrops are soon masked to the

Loddipalle fault,

t Rec. Geol, Surv, Ind., LXVI, pp. 438-448, P, 26, {1933).
* Mem. Geol. Surv. Ind., LX1V, Pt. 1, p. 86, (1933).
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north by Banganapalli grits. An interesting post-Kurnool fault
the Loddipalle fault, runs E. S. E~W. N. W. alons the southcn;
boundary of the Loddipalle reserved forest.! The Forest hills are
capped by Paniams and the low ground to the south by Bangana-
pallis over Vaimpallis. Jammalamadugu limestones crop.out on the
western and northern sides of the forest, where theyv are fairly thick,?
A fault as described above must be existent on the southern side i.u
order that the juxtaposition of Paniams and Banganapallis may
be explained. "

A few miles to the north-west, in the vicinity of Bhiravapuram
(57 Ij2; 15° 41': 78° 2" 30”), the fixst outerop of a large trap sill
the Rudravaram sill, is met.® This sill is,
practically ~continuous to the Tungabhadra
river (see Plate 10, fig. 2), which forms the boundary between the
Nizam’s dominions and this Kurncol taluk of the Kurnool district.
It appears to have been intruded into the Vaimpallis lower down
in the stratigraphical scale than has been the case in the exposures
of these rocks that we have traced continuously from the Cuddapah
district. It will be remembered that the large dolerite and basaltic
sills have been found to be intruded usually into limestones and
shales at the top of the Vaimpalli stage, immediately below or not
far removed from the Pulivendla quartzites.

In these Kurnool taluk exposures, there is, however, another
and probably distinct coarse dolerite sill, found in force to the
south-west of the important village of Narnuru
(67 I;2; 15° 43": 78° &), which ocewrs higher
up the stratigraphical sequence. Definite Vaimpallis crop out in
the cultivated land between these two sills, though much of the
geology is masked by exposures of Banganapalli sandstones and
grits which dip under the Jammalamadugu limestones to the E. S, E.
at a very gentle angle. Reference may be made here to the geolog-
ical sketch map which forms fig. 2 of Plate 10. This exposure of
Narnuru trap may have formed an island in the Banganapalli sca,
as it is overlain directly by rocks iost 1esembling the Jammala-
madugu limestones. There is a good section just on the western
boundary of the grounds of the rest house at Narnuru, where shaly
sandstones and thin limestoues, mostly of an arenaccous facies,
can be seen lying on the eroded surface of & coarse trap. It is

L Memn. Geol. Sure. Ind., LXIV, Pt 1, p. 82, footnote No. 1, (1933).
* These rocks are quarried for building stones near Loddipalle.
3 Rudravaram is a small village on sheet 57 I/1 (15° 45° 80“: 78° 5°).

The Rudravaram sill.

The Narnuru sill,
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thought that these beds are Jammalamadugus, though it is possible
that they are merely calcareous Banganapallis. S

The Narnuru trap is not found elsewhere, and if is the lower,
or Rudravaram, sill with which we are here concerned.

At Chinnavami Konda, which attains a height of 1,327 feet
east of Bhiravapuram, and also at the hill half a mil.e north ?f the

Foraation of sernenta village, the. Rudravaram trap 1s overlain by
ine by the Rudravaram Banganapallis. There is no sign of metamor-
trap. phism of the Banganapallis, which here are
very ferruginous grits and sandstones having a gentle E. 8. E. dip
under the Jammalamadugus and Paniams of the Loddipalle reserved
forest. The contact between the dolerite and the Vaimpallis can
be seen in the valley north of Bhiravapuram, but better still in
the hills to the E. S. E., cast and E. N. E. of Vabalapuram (57 I/2;
15° 42/ : 78° 2), where the conditions are somewhat similar to those
at Brahmanapalle in the Pulivendla taluk of the Cuddapah district.
There is, however, the very important difference that the dolerite
we are now discussing makes contact with a dark, siliceous limestone,
very similar to the upper siliceous limestone in the Brahmanapalle-
Lopatanutula area. This limestone is of no great thickness, usually
about five to six feet, but very variable. It is overlain by light
grey limestones, similar to the magnesian limestones at Brahmanapalle
in which the asbestos of that neighbourhood was found. There
has been the formation in the light grey limestone of varying amounts
of apple-green serpentine, sometimes with reddish serpentine (43-908),
Though the contact was followed very closely and innumerable
specimens were broken, not a single minute trace of asbestos was
seen by the author. Had the trap been intruded just above the
dark grey limestone, so that the light grey magnesian limestones
were in contact with it, the chances of the occurrence of ashestos
would probably have been more favourable.

The intruding rock (43:909, 21827; 43-910, 21828) is a coarse-
grained dolerite with varying amounts of quartz. The augite is
titaniferous.  Serpentine and magnetite are common. The rock
is coarser in grain than the Brahmanapalle sills.

The contact east of Tadankapalle and Vamasamudram, and
further to the N. N. E., across the I?mnool—Chittoor road, is largely

magkcd 1.)y debris from the Banganapallis and
vﬂ'{:;';’::::g;‘:':h and - Vaimpallis of the ridge to the east. There
appears to have been much faulting in the
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Vaimpallis here. Reference may be made to the notes regarding
breccias formed of Vaimpalli fragments which have been published
elsewhere.! The Banganapalli rocks were undoubtedly continuous
far further to the west than they are at present found. They apparently
cap the Gulcheru quartzites (which form the basal stage of the
Papaghni series) in the big hill, 1,554 feet, in the Yaparlapadu reserved
forest on sheet 57 E/14, north-east of Ulindakonda. However,
the covering of these rocks presumably has been eroded from the
Gulcherus, which form the Tadankapalle-Vamasamadram-Chinnatand-
rapadu-Pasupula range.

The width of outerop of the Rudravaram dolerite sill increases
in the vicinity of the Kurnool-Chittoor road, where it crops out over a
mile wide across the strike. This may partly
be due to increased thickness of the sill, but a
contributing cause is the shallower dip here possessed by the coarse
dolerite sill, On sheet 57 I/1, the width of outcrop narrows as
Rudravaram is approached, and the sill appears to die out, or to
be faulted out, cast of the jagir village of Nutanapalle (57 I/1;
15° 46" 30”: 78° 5'). Just south-west of Rudravaram, the contact
of the sill with the overlying Vaimpallis is plainly visible, and there
is a good development of apple-green serpentine. Though the
limestones  immediately above the dolerite here are of the
light-grey magnesian type, there is no trace of asbestos. How-
ever, this region is very crushed and the Vaimpalli strata is greatly
buckled. The general dip is E. S. E. The Vaimpallis are capped
by Banganapalli sandstones and breccias in the low hills east and
north-east of Rudravaram, which extend to the Gadidemadugu
reserved forest.®

The author has referred elsewhere® to the large east and west
Siddireddipalle (57 I/1; 15° 47°: 78° §’) fault, the existence of which
is considered necessary in order to explain the
dislocations of the strata near this village and

Rudravaram.

Siddireddipalle fault.

Nutanapalle.

¢ Abundant fault-breccias occur to the south of mile 6 on the Kurnool-Nandi-
kotkur road, trending W.N.W.-E.S.E. About seven furlongs north-west of Gadi-
demadugu, there is an important N.E.-S.W. fault. Whilst in the Gadidemadugu
reserved forvest, the general trend of one fault is the same, but that of another is

N.W.-S.E.

1 Mem. Geol, Surv. Ind., LX1V, Pt. 1, pp. 82.83, (1933).
3 Op. cit., p. 84, (19335).
3 Loc. cit,
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The exposures of the Vaimpallis and their associai.:ed' traps to
the north of the Siddireddipalle fault are interesting as it is in these
rocks to the east of Joharapuram (57 I/1;
15° 49': 78° 4') that the second occurrence
of asbestos in the Kurnool district was noted.? Exposur'es are
poor near Nandanapalle in the valley of the north-flowing tributary
of the Tungabhadra river.? Further towards Kurnool, along the
Nandikotkur-Kurnool road®, near the village of Kottavengupalle,
dolerite crops out in force to the west of the village of Vengupalle,
but in the vicinity of the village, Jammalamadugu limestones are
strongly developed and appear to overlie the trap without inter-
vening Banganapalli sandstones. The occurrence here, and also
at Kurnool town itself, of these Jammalamadugu limestones indicates
that there is either a post-Kurnool dislocation between the outcrops
of these rocks at Gadidemadugu, where they dip to the E. S. E.
at a gentle angle, and the outcrops just mentioned, or else these
Jammalamadugus have been gently folded. The ancient schistose
rocks cropping out in the vicinity of the Hindri river between
Joharapuram and Kurnool are possibly the equivalents of the
Dharwars. They consist of hornfels, micaceous schists with quartz-
reefs, reddish granite, and traps. Reference may be made here
to the ancient (? Dharwar) schistose series, intruded by felspar-
porphyries and dolerites of varying ages, which crops out in the
Kadiri taluk of the Anantapur district4, just to the west of the
basal rocks (Gulcherus) of the Cuddapah system.

The Cuddapah rocks have a shallow easterly dip east of Johara-
puram. The exposures are poor at the village, but a short distance
to the east, the Gulcherus are met. These are not very thick and
have largely been removed for building purposes. They are over-
lain by Vaimpalli limestones, which are succeeded in a short distance
by a large dolerite sill, which dips eastwards gently and crops out
for about a mile along its direction of dip. It is very unfortunate
that the junction between the dolerite sill and the Vaimpallis which
underlie it should be in a region that is more or less covered with

Joharapuram asbestos.

! The other oceurrence of asbestos is ab Malkapuram in the Dhone taluk of the
Kurnool distriot (see p. 54). Reference to the author’s discovery of ashestos cast of
Joharapuram was made in the General Report of the Geological Survey of Tndia for
1932 [Xtec. Geol. Surv. Ind., LXVII, p. 23, (1933).] i :

*The Kurnool-Cuddapah canal is bridged across this stream alout half a mile N.
by W. of Nandanapalle. The structuro is interesting from an engineering standpoint.

3'The mileposts on this road are not as given in the Jatest (1923) one-inch maps.

& Mem. Qeol. Surv. Ind., LXIV, Pt. 1, p. 30, footnote No. 2, (1933).

~

—_—
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rice-fields, which receive abundant water from the Kurnool-Cuddapah
canal. However, about seven furlongs east of Joharapuram, very
occasional thin veins of asbestos (N 600) were noted in serpentinised
limestone (43-912, 21831), which occurs just below the base of the
trap which, locally, is very serpentinised. Further away from the
contact, the trap (43-911, 21929) is a coarse-grained dolerite with
titaniferous augite. It possibly formerly contained olivine, which
since has been altered to serpentine and other products. Distinct,
but minute, traces of barium were noted in this rock.l

The lower contact of the trap and the Vaimpallis meets the
Tungabhadra river between Gondiparlu and Doddipadu, and prob-
ably curves round more or less following the
course of the river here as fam as Puduru
(67 Ij1; 15° 51': 78° 8" 30"). The chances of good asbestos in
this region are not considered favourable. In this connection it
may be remarked that the Collector of the Raichur district of
Hyderabad stated that neither barytes nor asbestos had so far
(March, 1932) been discovered in the vicinity of Alampur (57 1/1;
16° 52’ 30" : 78° 8').

The contact of the dolerite with the Vaimpalli limestones which
overlie it (we have so far considered the contact of the dolerite with

the limestones which wunderlie it) is also un-

Upper contact  of favourable, It crosses the Kurnool-Cuddapah
dojerite: § canal by the 22nd milepost on that canal, and
then runs across the marshy ground towards Kottavengupalle,
where it is covered by Jammalamadugu limestones and surface
soil in the cultivated fields. Green serpentine has been formed
in the magnesian limestones here and the resultant serpentinous
limestone has been used locally as a building stone. No traces of
asbestos were seen, however. This upper contact of the dolerite
probably follows the course of the Tungabhadra towards Puduru.

Tungabhadra river.

1 Mem. Qesl. Surv. Ind., LXIV, Pt. 1, p- 112, (1933).
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CHAPTER V.

ASBESTOS IN OTHER PARTS OF INDIA.

Afghanistan.

Although it does not form part of India, it is desirable to include
here this brief account of the occurrence of asbestos in Afghanistan.
According to B. H. Powelll, asbestos (sang
reshadar) exists in flat beds or veins
¢ above the Khost valley,? and could be procured in considerable quantities. It is
said to be twisted into rope by the hill people of those parts’.

In this connection, it is interesting to note that A. B. Wynne3
states in a footnote that

¢ I have seen specimens of ashestos from two miles west of Segai Kangah Khost,
where it is so plentiful the people are said to make it into ropes ; the locality is stated
to be two long days’ journey from Thal into Afghanistan’.

A specimen of asbestos (J 263) from the Khost district was
received by the Geological Survey of India in 1899 from Lieut.
G. L. Carter, Commandant, Kurram Militia, Parachinar.

According to . Balfour 4, asbestos is found
at Jalalabad (38 J/7; 34° 26': 70° 28’).
C. L. Griesbach 5 states that three miles north
of Kandahar (34 E/10; 31°37: 65°42"30"),
near its contact with a Cretaceous limestone, a basalt
¢ is altered into a semi-crystalline rock ; it also changes into a serpentinous rock
very soft and calcareous, with veins and lumps of light green or yellowish colour
which the natives of Kandahar use for the manufacture of the more inferior kind
of beads for rosaries .

A sample of chrysotile asbestos from Kabul territory, sent in

1912 to the Geological Survey of India for

Khost valley.

Jalalabad.

Kandahar.

Kabul. P ; A
examination, gave the following results on analysis
: Per cent.
L S - N DA IR, il s T
TOOLALD, © % | cimbt tmess 1 oasas o Ry IRy
MgO" 57 o0 s RGeS N et el e e oy
L0 ot o he okt - hmtm PEANES 28, s, RS lnh

TorAL 3 97+51

! “ Hand-Book of the Economic Products of the Punjab’, I, ¢ Economic Raw Prod-
uce’, p. 46, Roorkee, (18068).

2 The Khost valley is on sheets 38 G and K.

3 Rec. Geol. Surv. Ind., X11, p. 111, (1879).

¢ ¢ Cyclopaedia of Indie’, I, p. 179, (1885).

& Mem. Geol, Surv. Ind., XVIII, Pt, 1, p. 52, (1881).
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Baluchistan.

A network of minute ? chrysotile veinlets was noted in dark
serpentine (24-555) collected by Dr. L. L.
Quetta-Pishin district.  pormor from Khanozai (34 N/6y; 80° 37°: 67°
19’ 30”) in the Quetta-Pishin district of Baluchistan.

Chrysotile asbestos with chromite and serpentine (J 453 and J 484)
was collected in 1902 by E. Vredenburg from
Tuarai, Upper Zhob.

A sample of asbestos from the Zhob district, sent to the Imperial
Institute, London, in 1903 for examination, was valued at about
£2-10-0 per ton, f. o. b. Thames.

In 1926, Dr. G. de P. Cotter collected asbestos (M 800) from
five miles N. N. W. of Hindubagh (34 N/9; 30° 49" 30" : 67° 44’ 30")
in the Zhob district.

Zhob district.

Bihar and Orissa.

In 1926, Mr. H. C. Jones collected weathered specimens (N 155)
of asbestos from Rangra (73 F/4; 22° 2’ 30",
85° 9’ 30”), Bonai State. He states® that there
is not enough to be of economic value.

P. N. Bose records® that near ‘ Rangom Hill’ (Rangan Pahar;
1,999 feet; 73 J/3; 22° 25" 30°: 86° 13') in the Bamanghati sub-
division of Mayurbhanj State, on the road
from Beter Amda (Bhitaramda; 73 J/7; 22°
25" : 86° 20') to Dublabeda (Dublabera; 73 J/3; 22° 26': 86° 11’
30”), quartz-veins containing opal, actinolite, asbestos and chal-
copyrite were seen in decomposed epidioritic rocks. Samples were
described by E. Vredenburg as being

¢ principally opal in which are imbedded well-shaped prisms of a transparent dark-
green actinolite passing along the borders of the specimens into fibrous asbestos’.

R. 8. Sherwill® mentions the occurrence of thin veins of asbestos
in slates on the Goria Koh ghat (? Ghorakhor Hill; 1,315 feet; 72
K/12; 25° 12' 30”": 86° 31’). Sherwill also
states! that massive asbestos is reported to
have been found near the summit of Pirpahar Hill (334 feet; 72
K/11; 25° 22" 30" : 86° 31’), three miles to the cast of Monghyr.

Samples of asbestos, brought in 1912 by Mr. K. M. Pandin to the
Geological Survey of India, and said to have been collected from

L Mem. Geol. Surv, Ind., LXI1I, PL. 2, (in the Press).
2 Rec. Geol. Sury. Ind., XXX1, Pt. 3, p. 172, (1904).

3 Jour.n. As. Soc. Beny., XXI, p. 197, (1852),

1 0p. cit., p. 204,

Bonai State.

Mayurbhanj State,

Monghyr district.
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e near Ttcheel (2 Itki; 73 E/3; 23° 21": 85° &), The origin of the deposit is doubtful, it may have resulted from the alteration

e dstlct. were of indifferent quality. I of one of the ultrabasic rocks of the area, or of a part of the Dalma series of epidior-
Mention is made in the ‘ Quinquennial Review of Mineral Pro- ites—specimens of the mineral do occur in the main outerop of the Dalma flows.

From its position in the area, however, it is difficult to understand how it could

. . b
duction of India for 1909 to 1913_ 1 of the SR EBGD of asbestos ! be a portion of the Dalma epidiorites, as the granite in this part of Singbhum has
) in the Seraikela State, Singhbhum. Tl.le only stopped the lower beds of the Iron ore series.
S Sig&l}bhsutmt district :  chestos is stated to be of the chrysotile In the harder serpentine and tremolite-rock the asbestos veins are quite short
e variety, obtainable in long columnar masses and the fibres, orientated perpendicular to the vein walls, rarely exceed a few inches
suffering from the defect of brittleness. in length.’
) i - i 1 1 ;

Dr. L. L. Fermor? mentions the occurrence of asbestos in Seraikela 2 ]i?.}?:aﬂs as lg; lti.m llglz‘;%ductlon: of -asb;sg;s fiI.‘;n; ISem.lkelu State
State in the neighbourhood of Bara Bana (73 F/14 ; 22° 38': 85° 55’ years o 1932 are given in Tablo olow =
30") and Surangposi. He states that the mode of occurrence is ; )

) &P TaBLE III.—Production of Asbestos from Seraikela State.
unknown
“ but the region indicated is mapped as granite traversed by epidiorite dykes ; there X
may be also strips of Dharwar schists within the granite. The ashestos may then Year. Quantity. ! Value.
oceur either in such Dharwar schists or as an alteration product of the epidiorite
dykes. In the Kolhan to the west of Chaibassa true chrysotile-asbestos has been Tons. Rs. £
found in the chromite quarries opened out on the partially serpentinized peridotite |
hills. The quality of this chrysotile-asbestos is good, but the quantity revealed 1921 . . . . s 3 11:5 1,100 73
by the operations for chromite is insignificant. 1t may, however, be of interest | 1922 . 2
to remark that in Canada the asbestos and chromite, although associated with the l i . . & .
same serpentine masses, are not developed at the same points, but are extracted 1928 . . » - as .o
from separate quarries; it might therefore be worth while to prospect the Xolhan l, 1094 = Y
serpentines for asbestos at those points where chromite has not been discovered.’ * I - : : ¥ " 5 80 it

In 1912, the Rajah of Seraikela presented a specimen of asbestos l L S S SO RPNL - . . -

(K 823) from Seraikela to the India Museum. ' SORE L L MO ) 40 5.000 373

In 1923, Messrs. Ambler and Co., Calcutta, presented asbestos

\ 1927 . . : . 40 5,800 432
from Bara Bana (L 996 and 997). ‘ . %

Acc_ording to Dr. J. A. Dunn?®, asbestos occurs in a number of 1 TORRTSEUE T SN U N S— 148 20,460 1,527
places in Seraikela State, but only the asbestos at Bara Bana is a \ 1929 . . 80 10,000 746
workable proposition. e ’

: 1930 . . > 3 : - & oo .o

s Hcr_o larg.c dol.omto dykcs.s cub a serpentinised basie (or ultrabasic) rock which
?ccurs as fn(flusxons_ in tl'xe granite, (?lose ’f? the sc.rpentino the dolerites themselves 1931 .
sb;:ow a da:!;mc(; altc(r]'a(tilon :;I t1~elﬁolntc. l‘ho main deposit of asbestos occurs in | 1932 . 7 . - . : 90 9,000 677

¢ serpentine, bounded on the cast and west by two large north-south dykes. The "
lnrggr picees of asl.Jcst;os are confined to those parts of the serpentine which show
considerable shearing, the asbestos occurring in the shear planes with the fibres |
arranged parallel to the planes, and generally horizontally. The “ logs ** of asbestos : Foxaus ¥ 501°5 62,910 4,059
aro fr.cqu(-n(.ly up to l-4 fect in length and 12 inches in diameter., S:ch large pieces
invariably u.but at either f}nd against well marked joint planes. Unfortunately Me o - 5
the asbl:-slos is rather too brittle for successful spinning but it is quite a good material Messts. Poddar Mmmg Syndicate, Wardha, Central Provinces,
for lagging, ete. The mineral is mined according to the requirements of the market }vcm' th?‘ agents of the company which worked the deposit of asbestos

1 gcc. ”mlf iS'Iuln.-. Ind., XLVT, p. 236, (1015). in Feraikela State. There was no recorded production from 1929

2 0p. cit., LIII, p. 252, (1921). | { K 1 ra8  agay i s ; :

3 Mem. Qeol. Sm‘.,,. Iml.f LIV), pp. 157-158, (1929), | o) 19:31, but production was again commenced in 1932 when the

' deposit was worked by the State,
F2
)
}
|
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In 1911, Mr. B. P. Mundell presented to the Geological Survey

The iron and alumina have not been separated and a little manganese is present.

of India a specimen of asbestos (K 724) from ‘ o ; kob S o s alo et hant
district = e A < e asbestos is remarkably pure, soft and of silky and long staple, without any
Dl?;‘lll%ll::glum g Bhalidih (* Bhelaidih 73 J/8; 22? 33: 86° hard residual fibres. By simply macerating it in water with a slight movement,
14"), near Kalimati, Singhbhum district. . and afterwards drying, the beautifully soft silky tresses are obtained together with
Dr. J. A. Dunn® records small deposits of tremolitic asbestos in ' a certain amount of fine down. In the matter of tensile strength it of course cannot

compare with serpentine asbestos, but this quality is not imperative in many of the
modern uses to which asbestos is now put.’

an altered basic igneous rock at Manpur (73 J/6; 22° 36": 86° 16”)
and Digarsai (73 J/2; 22° 35’ : 86° 14) in Dhalbhum. The asbestos

is a short-fibred, rather brittle material. None of the occurrences Burma.
is of economic value. A specimen from near Manpur, collected by Amongst several minerals forwarded by Major H. Burney from
Dr. A. K. Dey, is registered as N 187. Ava and examined by J. Prinsep!, was asbestos ‘from the crevice
Mr. H. C. Jones 2 records worthless thin veins I of a rock among the hills of Tsa-gain; fine
Kl'?liltl'grllﬂglsl:::c district :  of agbestos in ultrabasic rocks at Tonto (73F/11; BAE - silky white Amianthus, crystallized on silice-
3 22° 23’ : 85° 37’) and Nurda (22° 20" : 85° 44"). ous delomite’. Tsa-gain is Sagaing (84 O/13; 21° 52" 30": 95° 59).

Bombay. Central India.
Asbestos is said to occur in the Gokak taluk . Asbestos (J 620) from near Sejawara (46 J/6; 22° 38": 74° 19),
Belgaum district. S 50 ’ ra ] 2 b

(47 L[16) of Belgaum district.? ‘ Alirajpur State. Bhopawar Agency, was presented in 1902 by

Sir Henry Hayden? recorded the discovery by Middlemiss of Balkrishna C. Joshi, Collector’s Vernacular

amphibole asbestos to the south-east of Dev
Mori (46 E/6 ; 23° 39": 73° 28'). According to

Office, Godhra.

ldar State. A specimen of white asbestos (K 310) from Kajlidongri (Kajli-

A

Middlemiss® :— dong; 45 J[5; 22° 57': 74° 28'), Jhabua State,
Jhabua State. . ¢ s
B The asbestos, 26/402 (12420), was found originally on the south side of the ) was presented to the Indian Museum in 1909 by
little divide, 800 yards south of the hill path from Dev Mori to Kundol.” (Kunol ; ‘ H. J. Winch, Esq.
46 E/6). < Other doposits were found in some shallow pits sunk across the wider Two samples of soft friable asbestos of very short staple and
P:'t of tho ellipse of outcrop. It appears to occur sparingly and irregularly among inferior colour were submitted for examination to the Imperial
t GSfrthlte., but it has m?t yet been properly exposed by any prospecting operations. Institute from Jobat State2 in the Bhopawar
Exu.mmcd-m the Geological Survey Laboratory by the late Mr. H. S. Bion, it gave w Jobat State. : . 1
the following analysis : | Agency of Central India. It was reported that
T Per cent. the asbestos was of the very lowest possible quality, and would not
S?(t::‘ A0 B B TR e b L iR D even pay the cost of freight to a possible market. It was added
< (’) ettt (e oot 5554 that it was just possible that a local use might be found for the
Cu:) 8 A0y enprem La v ity - Bhons o el ol useas material as a fire-proofing for packing®, etec.
g ) iy 1215 |
MgO . o g > < 5 A X i 3
0 ey TR “dhy_dhmte Miall 2; - | Central Proviuces.
i - In 1906, a specimen of asbestos with tale and black manganiferous
Totat . 100-00 films (J 868) from Tumlkhera Khund (64 C/3; 21° 24" 30": 80° 13')

was presented to the Indian Museum by
R. K. Chhullary, Esq. An output of 18 tons

X Rec. Geol. Surv. Ind., LXTIL, p. 20, (1030). s S

% Mem, Geol, Sury, Ind., LXIII, Pt. 2, ((snthe Press).

3 See G. Watt, ‘ Dictionary of the Eco i i
’ Bee GCOL Su’v' I"d.' XLII, Pt. 2, p?%?:%ll;)rfg?cts of Il]dlﬂ. i, I, P- 338. (1889). | 1 JO!H‘. :18- SOC. Bdll!/-; I) p. l-b (1832).

S Mem. Gvol. Surv. Ind., XLIV, Pt 1, 2. 100, (1921) ‘ .. *Jobat State lies almost wholly on sheets 46 J/7 and 11. It is south-east of Idar
’ i | State (see p. 202).
| 3 W. R. Dunstan, Z'echn. Rept. and Se, Papers, Imp. Inst., p. 42, (1903).
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of crude asbestos for 1908 was reported from the deposit herel. According to Mr. H. Crookshank &, chrysotile occurs in thin
Details of the occurrence are lacking, but the production since 1908 veins in limestone near Bachai (55 N/5; 22° 52': 79° 19°) in the
will be seen in Table IV below :— Narsinghpur district. Mr. Crookshank noted
{ Narsinghpur district.  similar limestones in many places along the
TaBLE IV.—Production of Asbestos from the Bhandara dustrict. southern side of the Narbada and states :—
¢ Although the material which I picked up was of no value whatever, it is
Year. Quantity. Vlue. possible that workable chrysotile occurs elsewhere in these limestones, but has so
= ’ far been overlooked.’
Tons, Rs. & A specimen of asbestos, forwarded in 1908 to the Geological
L i il T S 7 18:0 i £y Survey of India by Rao Bahadur Pundit Damodar Rao Shri!cunde,
LO00 Snst s Soat 1 s S e Damoh, was stated to have been found in the
s 2 5 18 PR SR hills around Saugor (55 1/13; 23° 51': 78°
10100~ 50 =MV, - 5 o s T e 30 90 6 46’)+ Tt was added that asbestos occurs at Sanoda (55 I/13; 23°
R R v o 5 53" : 78° b55’) village, near Ludhora railway station, Saugor district.
1012 : ' s .
1913 e o2 Jamuin and Kashmir.
1914 Thin veins and stringers of asbestos were fou.nq by Mr.
. D. N. Wadia2 to occur in association with some epidote veins travers-
DoAY aidedl (HB NN 0f i . . l " 5 ing Panjal trap in the north-western corner
OB o 3 s okt ) # A ‘ Keomntahell. = g e Shamsh, Abari (45 T/i5; 84° 99" v8®
1917 Lpet s R o #id ™ 56’) mountain mass in the Karnah tuhsil‘of Kashmir. .
1 =¥ It was from this same Karnah tahsil that samples of impure
T I e ol o = 1,108 74 asbestos were sent in 1910 to the Geological Survey of India by the
1919 G 525 o S B 90 1,306 121 , Conservator of Torests, Jammu and Kashmir State. The colour
(e L T ' was bad and the fibres short and brittle.
ig2i 4
i g & 2 - Madras.
1923 4 R sy & (Other than the Ceded disiriels).
17 Sl o ol o e LN L o8 1;76 ]r | Iu the ¢ Manual of the Coimbatore District in the Presidency of
’ 35 Madras %, Nicholson states that asbestos had recently been found
= - Colmbatore district, NS4 Perundurai (58 1E/11; 11° 16" 30": 77°
Toras . 838 6,410 465 ; 367).
Amphibole asbestos of poor quality, obtained frow a locality
L — *six furlongs from the Coimbatore-Mettupalaiyam line ’, was forward-

There has : ed by the Director of Industries, Madras, in 1922. This locali
There has been no recorded production from 1925 onwards L stries, Madras, i Lz : This locality,
. however, is very vague, as a glance at sheet 58 A will show.

! Ree. Qeol. Surp Ind XXXIX D)
- Geal. Surv. Ind,, XXXIX, p. 217, (1019).  Dr. L. L. e ; 5 1
(1919), has mentioned thjg occux-mn’u_' but e gi\')(-s uordzltuﬁs} crmor [op. cil., L, p. 215, : ;lz[;m(.'(,';ul;' SurI,,-.,dlmhl,kll,l.\n,. lo't.('.l‘_:)( f)/; the Press).
2 Ree. Geol. Surv dnd., 1) p. J 030).
o P, 24, (1887). : e
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Tu 1931, Mr. A. H. Gaston forwarded to the Geological Survey
of India a specimen of anthophyllite asbestos from Cherimgodg
village (? Cherankod; 58 A/6; 11° 33": 76
20") in the Nilgiri district. ;

According to E. Balfour?, asbestos is found abundantly in the
Salem district. Probably much of that taken as asbestos is not that
mineral.? It must also be remembered that
the boundaries of the old Salem district include
much that is now part of the North Arcot district.

Asbestos of the slip-fibre type was found by the late Mr. M. Vinayak
Rao® at the southern extremity of the magnesite deposit in the
Chettichavadi jagir of the Salem district.

Nilgix® district.

Salem district.

Mysore State.

The localities where asbestos has been found in Mysore State
have been summarised in the ¢ Review of Mineral Production of
Mysore for 1915-1929° by A. M. Sen, published
as Bulletin No. 11 of the Mysore Geological
Department. They are as follows :—

Summary.

¢ Amphibole Asbestos.
Chitaldrug District.—

(1) N. E. of Mayikonda village ; fibres are hard and stained brown.

(2) Near Budihal—Ganjigere (Hosdurga taluk).

(3) Near Kudnirkatte Sukalhatti, about a mile east of Holalkere.

Kadur District.—
(1) In a coffee estate near Mudosi, Mudgere taluk.
(2) Near milestone 4/16 on the Belur—Mudgere Road.
Hassan District.—

(1) Near Kabbur, (2) Idegondanhalli, (3) Sunnakal Hosur near Yennehole-
ranganbetta, (4) Tattikere and Hiritalal and(5) Bettadasatenhalli,—
all in the Hole-Narasipur taluk.

Bangalore District.—
(1) Avalhalli, (2) Bidadi.
Mysore District.—

(1) Near Nagamangala, (2) 2 miles S. W. of Mandya, (3) Ne r Konur—about
12 miles S. B. of Nanjangud, (4) 3 furlongs S. W. of Aichanhalli,
Krishnarajapete taluk and (5) near Terakanambi, Gundlupet talulk.

Tumlur District.—
A small exposure, about 6 furlongs W. of Mavattur, Tumkur taluk.
! ¢ Cyclopaedia of India’, p. 179, (1885).

2 V. Ball, ¢ Economic Geology ?, p. 519, (1881),
3 Ree. Geol. Surv. [nd., LXIII, p- 29, (1930).
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Serpentine Asbestos.

Hassan District.—
(1) E. and E. N. E. of Yenneholeranganbetta (3165) near Hole-Narasipur.
(2) Near Idegondanhalli.

Mysore District.—
(1) Near Mavinhalli (2) Gopalpur,

Shimoga District.—
Near Shinganmane.’

The most comprehensive account of the asbestos deposits of
Mysore is the paper entitled °Brief Notes on Asbestos with an
account of some of its occurrences in the Mysore State’, by B. Rama
Rao, published in Records of the Mysore Geological Department, XXII,
Part 2, pages 58 to 99, (1925). Further reference will be made to this
paper, but it suffers from the disadvantage of not describing all the
deposits, and in not giving full references to the relevant literature
regarding the discovery of the individual deposits. Accordingly, it
has been thought desirable to include in this memoir such brief
descriptions oi the individual deposits as it has been possible to
gather from the available literature.

mbasi 1 -
Beligalico diatiiet. V. S. Sambasiva Iyer! has recorded veins of

¢ pure white asbestos of good length of fibre, flexible and easily separable by the
fingers’
within a few feet of the surface of lands of Avalhalli (57 H/9; 12°

56" 30" : 77° 33'), a couple of miles to the west of Bangalore Fort.
The veins traverse a talcose tremolitic rock.

A. Primrose® had previously heard of the occurrence of asbestos
in the Jangam %obli of Anekal (57 H/10 ; 12° 42’ 30" : 76° 42) taluk,
but could not obtain any further information concerning it.

Amphibole asbestos is recorded from Bidadi (57 Hf5; 12° 48':
77° 23')3 in the Channapatna taluk.

The production of asbestos from the Bangalore district of Mysore
is given below in Table V.2

! Rec. Mysore Geol. Dept., 1V, p. 158, (1903).

2 0p. cit., 111, p. 215-216, (1903).

® B. Rama Rao, Op. cit., XXTI, Pt. 2, p. 73, (1925).

“Rec. Qeol. Surv. Ind., LIII, p. 195, (1921) ; op. cit., L1V, p. 157, (1923),
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TasLe V.—Production of Asbestos from the Bamgalore district of

Mysore.
Year. Quantity. Value.
Tons. Rs. £
3920 . : ; 3 ‘ 5 107 4,280 428
1921 67 2,680 179

There has been no recorded production of asbestos from the

Bangalore district since 1921.

- According to L. Rice?,
Chitaldroog district.

¢ agbestoid is found in the pot-stone near Talya, and ligniform asbestus among the
Mayakonda hills’,

Mayakonda (14° 17" : 76° 5) is on sheet 57 B/3. In this connection
it is interesting to note that V. S. Sambasiva Iyer records® asbestos
in a

¢ highly weathered talcose actinolite tremolite rock of the gneissic series, in the
north-east part of the village and amidst houses’

of Mayakonda.
This same author states® that

¢ A fine silky and pure varicty of asbestos oceurs on the vertical sides of two
cuttings just close to a basic serpentinous dyke near the south waste-weir of tank,
Gangigere,” (Ganjigerc; 57 C/6; 13° 44’: 76° 23’) ‘ Hoshdurga Sub-Taluk. The
exposures noticed are too small to enable ono to form an opinion about its probable
mode of oceurrence and of quantity. But tho close proximity of the serpentinous
dyke is in favour of its quality.’

A. M. Sen? noted two veins of ashestos at the north end of the
small hill near Sukhalhatti, just south of Kudinirkatte (57 B/4 ; 14°
2": 76° 12'), about one mile cast of Holalkere. One of them is 80
feet long and about two inches wide.

According to B. N. VenkataramaiyaS, ashestos of inferior quality
oceurs on the western slope of the hill two furlongs west of the village

L Mysore and Coorg’, 1T, p. 4562, Bangalore, (1876).
% Ree. Mysore Geol. Dept., V, Pt. 2, p. 57, (1904).

3 V. 8. Sumbasiva Iyer, op. cit., 11, p, 115, (1901).

4 Op. cit., XXVI, p. 16, (1927).

5 Op. cit., X, pp. 88-89, (1910).
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) of Yedegondanahalli (57 D/6; 12° 39": 76°
Hassandis{rlel:— 19')%, in  veins in  actinolite-schists. The
material is mixed up with calcite and other impurities.
Venkataramaiya also notes the occurrence of veins of asbestos
in a ‘caught-up patch of actinolite-schist  about-one mile south-
cast of Kabbur (57 D/6; 12° 41": 76° 18’ 30") on the western slope
of hill station 3,008 feet.2 The asbestos is

¢ white, coarse and stiffly fibrous ; and the bundles of fibres are cut up by the joints
found in the mother-rock’.

Sambasiva Iyer also records® soft white asbestos from a cutting
to the north-west of the 2-3/29th furlong stonc on the Hole Narasipur-
Yedatore road, and about half a mile to the north of the village of
Yedegondanahalli. He states that
¢ the place of the occurrence forms the junction with the gneiss of a long pateh of
dunite forming the low ridge to the west of the road at this point.  Ashestos of
similar quality is also found on the west margin of the southern extension of {he
ultra basic rock mentioned above, and about a furlong to the west of the village of
Idegondanhalli. Tt is this line of hills that is evidently referred to as an inexhausti-
ble supply of asbestos by Messrs. Lavelle and Marsh in their reports published as
appendices to the auriferous tracts in Mysore by Mr. R. B. Foote.’

According to Venkataramaiyat, the licensee, Mr. Venkataramana
Iyer of Hunsur, explored the country round about for asbestos and
Venkataramaiya concludes that a
¢ fairly large quantity scems to exist in this area, notwithstanding the erratic nature
of its occurrence ’.

Venkataramaiya also notes the oceurrence of asbestos
¢ in veins or small stringers in the caught-up patches of actinolite schist
on the north-castern spur of hill station 3,165 feet. e states the
hill is composed chiefly of dunite and is called  Yenncholerangan
Betta.s Thc. patches are comparatively fow in number, and are
small and irregularly distributed.

Two old us.bcstos pits were noted by Venkataramaiya about
t\\lci) Iurlon;,:.s off the ubovc-mcmloncd spur, and south of the ruined
;nkago of.Sunnakal H'osur.. He also mentions that My, J, Burr had

aken out a prospecting license over an area of two square miles

! Yedegondanahalli is in the Hassan district, but
My.-sg_rc district of Mysore. The spelling siven is the modern spelling

* P'resumably the hill shown on the topographical sheet as 3,000 lcl

3 Ree. Mysore Geol, D 2ty V, P2, p, 59, .(IL‘U 1) T 5

1 Op. cit., X, pp. 88-89, (1910). R ;

& Actually 3,161 feet ; 57 D55 12 472 767 16,

it is very near the border with the
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the road in the bend of the river Hemavati, presumably
izzihlﬁfvala (57 D[5; 12° 50’ 30" : 76° 20), bub he had not noted
any rteal asbestos here. : ‘
yThese localities are very near those mentioned by V. S. Samb?sg]%;
Tyer, who records asbestos in two places on tI}e ea;sterfl slope o i
station 3,165 feet (2 3,161 feet; 57 D[5; 12° 47" : 76 16"), a.bout;tf tﬁe
miles east of Hole Narasipur, and also ab two places to the e:}st o e;
ridge. He states the country-rock herfa is a com.pl'ex mlxture.i)
ultrabasic rocks, amphibolite ang dum;;le.bl He anticipates a fairly
ity of asbestos may be available.
lal‘g;. q;:i?:{ Iyengarl gives };he four fol.lowi.ng localities for the
occurrence of asbestos in the Hassan district :— it
(1) Near Bettad Satanhalli (57 D/1; 12° 50": 76° 14'), north
and N. N. W of Hole Narsipur.
(2) In the low ground immediately west of hill station 2.,948
(2 2,945 feet ; 57 DJ5), 2% miles north-east of:' Hole Narsipur.
(3) On the rising ground three-quarters of a mile W. S. W. of
Haritalal, Hole Narsipur taluk. . ;
(4) At the commencement of the nale close to hill station 3,008
(2 3,000 feet; 57 D/6; 12° 40" : 76° 18" 30”), just about a
mile south-east of the village of Kabbur.

The second locality is not far distant from the Yenneholerangan
Betta locality mentioned previously. The last is the same as that
mentioned by Venkataramaiya.

Sampat Iyengar states? that

¢ In all the areas the mineral asbestos is formed by the alteration of the tremo-
lite actinolite schist in close proximity to the amphibole peridotite intrusions. The
alteration of the former by meteoric waters along schistose planes generally results
in the formation of tough wood-like fibrous masses resembling mountainwood, if
along the transverse fissures and joints, the asbestos formed is usually soft and
white.’

The interested reader is referred to the description of the Hassan
deposits given by B. Rama Rao on pages 74 to 89 of his paper referred
to previously (page 207). It will be seen that both amphibole and
chrysotile asbestos occur in the district.

The first recorded production of asbestos from the Hassan district
is that of 412 cwts. in 1906, In 1913, a small amount of work was

1 Rec. Mysore Geol. Depl., XVIII, Pt. 2, pp. 89-91, (1919).
2 Loo cit., p. 90,
3 Rec. Geol. Surv, Ind., XXXIX, p, 217, (1910).

|
|
|
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carried outl, and from 1916 to 1923, a small production has been
recorded according to the figures given in Table VI below. These
figures have been taken from statistics in the office of the Geological
Survey of India. Even allowing for the small production from
Bangalore district, they differ for some years from those given

in a table in the ‘ Review of the Mineral Production of Mysore for
1915 to 1929°.2

TaBLe VI.—Production of Asbestos from the Hassan district of Mysore

State.
Year. Quantity. Value.
Tons. Rs. £

1906 . . s . . 5 20-6
1914 . . . . . - 50 344 23
1916 . s : . : . 50 330 22
917 . s 5 2 e - 141-0 4,000 267
191818 0 . . . . - 344°0 13,360 891
1919 . p . . . 5 3790 15,160 1,318
1920 . . . . - . 1,711°0 68,440 6,844
1921 . - . . S 2370 9,480 632
1922 . . . . . . 2280 9,120 608
1923 . . - - = . 247°0 9,880 659
1929 . . . . - 1500 3,000 224

TorALs . . 3,467°6 1,33,114 11,488

There has been no production of asbestos in the Has

recorded to the Geological Survey of India after 1929.
; R. B. Foote® collected specimens of red and brown tinted asbestos
In haematite-quartzite on the south side of the Bababudan Ghat
e iy road, below the pass. Sambasiva Iyer® found
only a few stringers of asbestos in this locality.

san  district

1 Rec, Geol. Surv, Ind,, XLVI, P- 236, (1915),

2 Bull, Mysore Geol. Dept., 11, p- 113, (1931).

* Mem. Mysore Geol. Dept., I, P- 46, (1900).

¢ Rec. Mysore Geol. Dept., V, Pt. 2, p. 58, (1904).
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Sambasiva Iyer, however, also records about 20 small veins d(if
asbestos near the €4/16 furlong stone’ on the Belur-Mudgere r(:im }
running in several directions through a country-rock composed o

¢ parallel and alternating schist bands of dark hornblende, tremolite and actinolite.
all occurring in gneiss *.

R. B. Bruce Foote? mentions a show of asbestos
“in a coffeo estate between Karnbail ° (? Karbyle ; 48 0/12 ; 13° 8” 30" : 75° 43’ 30")
¢ and Mudasosi,’” (48 O/12 ; 13° 87 30” : 75° 43’) ¢ about five miles east ‘of Mudgere.
The stone is of good fibre as to length and softness but was so much discoloured by

the red soil under which it occurs very greatly obscured that its value could not
be estimated on the spot.’

Sambasiva Iyer? states that this deposit occurs in a talcose tremo-
litic and actinolitic amphibolite in the midst of Coffee Garden No. 26,
necar Mudasosi, Mudgere taluk.

A. Primrose? notes that asbestos occurs in several places in the
Mandya taluk of the Mysore district. He himself noted coarse
reddish asbestos about two to three miles
south-west of Mandya (57 D/14; 12° 31" 30”:
76° 54"). He found the mineral sold in every bazaar, being used as a
medicine, being reduced to powder, mixed with water or milk, and
so drunk. He adds that it probably owes its medicinal properties
to its containing some proportion of magnesia and iron.

L. W. Wetherell® states that

¢ An impure short fibre, but a very soft variety of the above ’ (asbestos) ¢ was met
in small patches, chiefly in the neighbourhood of Nagamgala.’ (Nagamangala ; 57
D/13; 12° 497+ 76° 457 30”). ¢TIt is clearly derived from the schist as every possible
gradation from crumpled schist to pure asbestos may be met with. There are indic-
ations of workings in most of the patches and the material is used by the natives

for medicinal purposes. There is no great abundance and the material would be
useless for commercial purposes.’

A. Primrose® states that he discovered

¢ a form of coarse ashestos running in a talcose rock and oceurring in irregular patches
8. W. to the village of Kuganpur,’ (Position not found). ¢On the 11th December
(7 1895) ¢ I visited ground near the village of Pusran, where pale asbestos was
veported to oceur and found it at the south end of the village of Tarikere,” (? 57 D/13

Mysore district.

! There are two roads from Belur (48 0/16; 13° 10’ : 75 52’) to Mudgere (48 0/12 ;
13°87:75 38730 ), buton tho northern of these alono is a milepost 16 shown. This
it near the viilage of Chikkameduru (48 O/16; 18 107 20°: 75 49’°).

2 Mem. Mysore Geol. Depl., 1, pPp. 46-47, (1900).

3 Ree. Mysore Qeol, Dept.,V, Pt. 2, P. 58, (1904).

¢ Op. cit., 111, pp. 215-216, (1903).

& Op. cit., IT1, p. 101, (1903).

SOp. eit., I, P. 22, (1900).
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12° 457 30" : 76° 58”) ¢ 1} miles east of Pusran; but the asbestos was very poor and
was not iz sitwu.’ ]
Other occurrences of amphibole asbestos in the Mysore district
of Mysore are :—
(@) Near Konur (? Konanuru; 57 D/16; 12° 1’: 76° 50"), about
12 miles south-cast of Nanjangud.!
() Three furlongs south-east of Aichanhalli (? Dodda Yachena-
halli; 57 D/6; 12° 36": 76° 2'), Krishnarajapete taluk.
(¢) Near Terakanambi (58 A/13; 11° 49’ : 76° 47" 30”), Gundalpet
taluk.?

B. Rama Rao® noted the ocemrrence about 1} miles W. S. W.
of Mavinhalli (? Mavinahalli; 57 D/12; 12° 12" 30": 76° 82') of a
greenish brown silky-lustred chrysotile, as irregular

¢ lenticular veins in a brownish weathering dark grey talcose serpentine rock (pro-
bably altered dunite or pyroxenite) close to its contact with a basic hornblende
granulite dyke. The few veins noticeable, seldom exceed 4 to # of an inch in width,
and they are broken up by irregular lines of parting either parallel, diagonal or one
intersecting the other breaking the length of the fibres into very small proportions.
In all these cases the fibres are arranged crosswise to the cracks.’

He gives analyses of the vein material and the wall rock. His
conclusions were that

¢ the asbestiform veins in this area have resulted from the alteration i situ of small
veins of probably pyroxenite and that the asbestoform veins had developed prior
to the alteration of the rock mass into serpentine, tale and other hydrous magnesian
silicates. In all these veins of chrysotile it is only the cross-fibre type which has
been noticed, and neither slip-fibre nor mass-fibre types have been found till now.

The ashestos fibres of these veins show a decidedly higher double refraction than
the serpentine of the rocks.’

Another occurrence of serpentine asbestos is said to be at Gopal-

pur (? Gopalapura; 57 D/12; 12° 14’ 30”: 76° 39 30”) in the
Mysore district.
SHImOgR TS aaE Chrysotile ashestos is recorded from near

Shinganman in the Shimoga district,s
A small exposure of amphibole ashestos is recorded from about
Pl S 31’-\0 ‘f)m,'longs west of Mavattur (57 GfLs 18° 27 ;
(77 20°), Tumkur talul.6

Y Bull. Dept. Mines Geol. Mysore, 7, 1. 135 1016
2 Bl Mysore Geol. Doy, 11, . 112,7(19:;"1").( 0k
cc. Mysore Geol, Depl,, XXI| . 2 9. 25

‘Ibid., p. 73, (1925), P35 2. 9001, (1925),

* B. Rama Rao, Rre, Alysore Geol. D,
could not be traced,

¢ B. Rama Rao, loc, eit Mavattur is at the v i

) - » lac, cit. 1 8 ¢ > trijunct Tumbkuy ] iri
taluks of the Tumlcur district, and the [)udh.Lllu][nu'Ltt:,l'llxkof)l'”tl.?lcl Ex:z::fll](?,:(l(ﬁiﬂ.]}]:":l“

o > distriet,

pls XXIT, B, 2, p. 73, (1025). This viljage
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North-West Frontier Province.

According to B. H. Powell’, a fibrous sillfy
mineral, believed to be asbestos, is found in
B the Bannu district.

¢ During the survey of the Shishi Kuh, (38 M/14; 35° 45”: ’_71° 52’ 30”) ‘. the
valley forming the geological continuation of the southern portion of the Ch:tu}l
valley below Drosh, Mr. Tipper found large masses of b?.sxc
Sliitzs]. igneous rocks in many places converted into serpentine.

A white asbestiform mineral has been formed in veins and craclfs in the serpentine.
In spite of a very thorough search no deposit of any size was discovered. Such as
does occur is harsh, brittle and of poor quality.’® ! )

¢ Poor asbestos in narrow veins was found by Mr. Tipper in the basic rocks in
the stream running west from the glaciers above the camping ground of DehOSln:l
on the road from the Shah Janali Pass’ (or Rich pass ; 14,100 feet ; 36° 477 : 72° 527)

¢ in Chitral ’.®

Tn 1926, Dr. G de P. Cotter collected asbestos (M 799) from 1% miles
north-west of Kharlachi post, west of Parachinar
RULSEE (38 K/1; 33° 54 : 70° 6'), Kurram Agency.
A specimen of asbestos (D 11) from this agency had previously
been received in 1874 from Capt. N. Cavagnari.

Persia.

Though not strictly relevant, and, like Afghanistan, not forming
part of India, opportunity is taken to record here the occurrence of
asbestos near a locality Jaghdan (26° 22': 57°
45’) in the Bashkard district, about 80 miles
distant from the telegraph station at Jask. A specimen was sent
by the Director, Persian Gulf Telegraphs, Indo-European Telegraph
Department, to the Geological Survey of India in 1904.

G. H. Tipper* states that asbestos has been known from Gujur,
30 miles north-west of Ravar, Eastern Persia, for many years. Spee-
imens shown to him were very brittle and of short
fibre. He adds that asbestos of poor quality
oceurs in thin veins in the crushed serpentine rocks south of Kahnu.

Bashkard district.

Eastern Persia,

! “ Hand-Book of the Economic Products of the Punjab’, I, ‘ Economic Raw Prod-

uce’, p. 68, Roorkee, (1868).
2 fiec, Geol. Surv. Ind., LV, p. 14, (1924).
? Op. cit., LVI, p, 22, (1926).
40p. cit., L11I, p. 74, (1921).
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- Punjab.
R. W. Palmer! observed chrysotile asbestos in association with
a dolerite dyke on the Shali ridge (53 E/8; 31° 11’ 30" : 77° 17’) north
of Simla? the fibres reaching one or 1} inches
in length. The deposit was not fully opened
up, but there seemed to be no evidence of any extensive development.

Simla Hill States.

Rajputana.

Asbestos from Ajmer-Merwara (J 399-402) was presented in 1901
to the Indian Museum by the Extra Assistant Conservator of Forests,
Ajmer-Merwara. A specimen (J 530) from
Ramgarh (? 45 J/7; 26° 16" 30”: 74° 17’) was
presented in 1902 by the Reporter on Economic Products.

Samples of asbestos from Ramgarh, Niemrikhera, Naikailan,
Kuruntia and Kotra (2 45 J/4; 26° 1’ 30": 74° 13') were reported
on unfavourably by the Imperial Institute, London.

A specimen of asbestos (L 946) from near Sendra (45 J/4; 26°
5": 74° 11’ 30"), Ajmer-Merwara, was received by the Geological
Survey of India in 1923.

Dr. A. M. Heron® reported that a band of serpentine in crystalline
limestone has been worked for asbestos in a large open-cut one mile
north-east of Kanwlai (Kaolai; 45 J/10;26° 36’ : 74° 35")in the Ajmer
subdivision near the Jodhpur frontier, N.N.W. of the city of Ajmer.

¢ The asbestos is in veins ramifying through the serpentine, the largest being

about } inch wide. Evidently the small proportion of ashestos present, in propor-

tion to the country-rock, and its shortness of fibre, have precluded successful ex-
ploitation.’

Ajmer-Merwara,

 The production of asbestos frem Ajmer-Merwara is given below
in Table VII :—

Tasre VIL—Production of Asbestos in Ajmer-Merwara.

Year. Quantity. Value.
Tons. Rs. £
1927 . . > : . 57 1,150 56
1931 . . . . 5 6-0 70 5

'.I\Ilrc.] G(ol.] Surv, Ind., LI1I, p. 12, (1921).
# Shali peak, 9,406 feet, is nine miles north-cas Simla railway stati
3 Rec. Geol. .S"urv. Iud., LVII1I, p. "St,b(lf)‘.fﬁ)l. PR SEN TP A
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The production of 1931 was made by Messrs. Shiam Lal Pragnarain

f Ajmer.
¢ éhort and long fibre asbestos (I 353-354) from Bapswga (46
1/6 ; 23° 227 30" : T4° 27') was presented in 1891 to the Indian Museum
by Raghonath Rao Yadow Bhagwat, Secret-

EBTARAE States ary, Council of Regency, Gwalior State.

Tremolite and asbestos with quartz (M 596) were collected in
1925 by Mr. B. C. Gupta from trap north-west of
BundiState. ¢ Khenia (45 Of7; 256° 20 : 75° 22’ 30").

In 1905, B. N. Saha, Esq., presented a spec-
imen of chrysotile asbestos (J 711) from Khera

Ll Limri, Haripur, Jodhpur State.

Amphibole asbestos from Barimadho in the Sojat (45 G/?)
hakumat of Jodhpur was forwarded to the Geological Survey of India
in 1920.

Asbestos (J 376) from Mewar was presented

to the Indian Museum in 1901 by the Reporter
on Economic Products.
Specimens of asbestos (K 923-928) were collected from near
Dewar (46 E/9; 23° 55": 73° 40°) in Dungarpur
State.  According to Dr. P. K. Ghosh?, it is not
economic quality.

Mewar.

Mewar : Dungarpur,

Sikkim.

In 1916, a specimen of asbestos with calcite from near Tong (78
A/10; 27° 33": 88° 39'), north of Gangtok, Sikkim, at an elevation
of 5,000 feet and not far from mile 30 on the Lachung road, was sent
to the Geological Survey of India by C. H. Dracott, Esq., State
Engineer, Sikkim,

United Provinces.

BE. T. Atkinson? records the discovery of as-

Garhwal district. P
bestos in the

¢ bill to the north, and at a short distance from Ukhimath’ (53 N/N. W.; 30° 31/
30”: 79° 6”) ¢ in Garhwal. It is said to be of very good quality. The people use it
medicinally for dressing wounds and burns, and as a wick for oil lamps, but it may
yeb be turned to a profitable account as a packing for steam-joints and the like.’

: Il'ﬁc.bftlcul. Stllrl'. Ind., LXVI, pp. 455, 458, 460 and PI, 28, (1933)
* ‘Notes on the Economic Mineralogy of the Hill Distri e i
of Tndin’ Aty DD 31-35, (1879 y o Hill Districts of the N. W. Provinces
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Ukhimath is in the Kaliphat Malla patti of the Nagpur pargana of
the Garhwal district of the Kumaun division.

A specimen of asbestos from near Parkandi (53 N/1; 30° 29°:
79° 6'), Kaliphat, Garhwal district, is registered as G 505.

F. J. Stephens! states :—

¢ Asbestos is known to occur in three localities in the N. W. Provinces of India,
viz., Pithagora in Kumaun, on Badhangurh Mountain, and near Joshimath in Garh-
‘wal. At Pithagora® an impure serpentine, when traversed by a greenish trans-
lucent jade, is found to contain innumerable little veins of greenish and white aslies-
tos, rarely more than } in. in width.

Badhangurh® Mountain rises to a height of 9,500 feet in the dividing range
between Kumaun and Garhwal. Homnblende rock, forming part of the mountain,
is traversed by parallel veins of white, silky asbestos sometimes 6 in. wide.

The third locality* is about 70 miles from the town of Ranikhet in Kumaun and
close to the Mana and Niti passes into Thibet. Veins of asbestos sometimes 4 or 5
in. in width, and masses of asbestos sometimes more than 6 ft. in w idth, occur in
rock of a serpentinous nature.’

Dr. J. Coggin Brown collected asbestos (K 1,000) from Pithoragarh
in 1906.

* “ Note on the Occurrence of Asbestos in the North-West Provinces of India’, 1'rans.
Inst. Min, Met., XII, p. 192, (1902).

* Pithoragarh ; 62 C/N. W. ; 29° 35’ : 80° 12 30").

* Given by T. H. D. La Touche in his * Biblicgraphy ’, 1 B., p- 17, (1918), as 30°
17: 79 35, but it is not given on sheet 53 N/S. E.

4 Joshimath ; 6,107 feet ; 53 N/N. E.; 30° 83": 79° 34’ 30 . Joshimath is in the
Nagpur pargana of Garhwal district in the Kumaun division.

G2
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CHAPTER VL

THE MODE OF ORIGIN OF ASBESTOS, WITH PARTICULAR REF-
ERENCE TO THE DEPOSITS IN THE CEDED DISTRICTS,

Introduction.

Having described in detail the occurrences of asbestos in the
districts of Cuddapah and Kurnool and traced through Anantapur
the outcrops of the Vaimpalli limestones and their associated basic
sills, and having summarised the occurrences of asbestos in other
parts of India, we are now in a position to discuss the mode of origin
of the occurrences in the Ceded districts and to draw a parallel bet-
ween them and deposits in other countries of the world.

Dr. C. 8. Fox recognized the similarity of the Cuddapah deposits
to those east of Carolina in the Transvaal, South Africa, Hall'

Smllasdly  OF e gives the following succession in feet across

Cuddapah ~ to  the the chrysotile horizon on Goedverwacht
Transvaal deposits. farm2:—

Feet.
Pretoria series . 1. Rooihoogte quartzite with about six inches of a
cherty conglomerate at the top .
(‘2. Shales and slates .
3. Thin basicsill .
4, Shales and slates . - . . SIS
5. Basicsill . - . - : . - 20
6. Dolomite, interleaved with chert and black
Dolomite series . < slate ; altered and carrying cross-fibre veins
of chrysotile near the base : . . 40-60
7. Basic sill, its base not exposed, but its width is
not less than . . 5 : 5 25
(8. Main dolomite series . .

The succession given above and the diagrammatic section given
by Hall® may be compared with the typical succession in the Brah-
manapalle-Lopatanutula area as given prev-
Principal feat f . - . ,
fiio Teansvial dextaits. lously on page 158. It is also interesting to
give in full Hall’s summary of the principal
features of the chrysotile deposits in altered dolomited:—

* (a) The fibre invariably lies in serpentinized dolomite and is restricted to the
fibre cox'xtact (or to within a few feet of the contact) between this altered dolomite
a.r.xd an xntrflsive sheet or sill of doleritic affinities, and persists along the strike—
with intermittent non. payable zones—more or less as far as the sill or gills continue.

1A, ) 5 3 . g . 3
Ro 16, g ﬁ%llis éa(li%satg;m tho Union of South Africa ’, Mem. Geol. Surv. South Africa,

® Op. cit., p. 151.
% 0p cit., p. 152.
¢ Op. cit., pp. 165-166,
( 218 )
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(b) The deposits are of the usual cross fibre type and are disposed with the dip
of the sill (and country formation). Tn the workings so far made, the asbestos
seams are at the upper contact of the sills.

(¢) The principal developments up to the present, are those in the Dolomitic
Series east of Carolina, but other occurrences of the same nature are to be expected
(and have actually been found) in other areas where the Dolomitic Series is found,
and intruded by basic sills. (Chapter VII).

(d) The fibre is of very superior quality, but as a rule distinctly longer at or near
the surface, the number and thickness decreasing somewhat rapidly in the direction
of dip, though the alteration of the dolomite itself persists.’

It is also worth noting that' :—

¢ The earliest attempts to recover chrysotile within the Union are associated with
this type of deposit, and although mining activities have been carried on at intervals
since 1905—and at several localities—they have not so far furnished any substantial
and continuous contribution to the output of chrysotile, comparable to that which
has been and is being supplied from the more common occurrences of this fibre in
serpentine, derived from basic rocks. Though the yield, therefore, has been inter-
mittent and never an important factor in the market, the geology of these occurrences
is of great interest in forming a close parallel to the deposits of the Grand Canon of
Avzizona, described by L. F. Noble.” 2

The following remarks of Hall ® are of interest with reference to
the chrysotile occurring at the upper contact of the dolerite sill

Position of the With the dolomitic limestone which it has
ashestos. altered :—

¢« Tlast of Carolina, the Dolomite Series is defined above by the Rooihoogte
quartzite (base of Pretoria Series) and below by the Black Reef quartzites, and
within these limits the dolomite shows a series of from five to seven intrusive dolerite
sills, having a variable thickness up to some 30 feet. The chrysotile has been found
close to the upper contact of several of these sills, the relative positions of which
are shown on Fig. 21, which also indicates the particular intrusion belonging to each
of the principal developments. Invariably the dolomite within a few feet of the
contact referred to has become serpentinized, and it is in this altered calcareous
vock that one meets interbedded cross-fibre seams, of chrysotile, always disposed in
conformity with the dip (and with the inclination of the contact plane). Tt is
obvious that another development of fibre should lie at the lower contact of the sills,
since the serpentinization (though not necessarily the fibre itself) is due to the
metamorphic influence of the igneous sheet—a result depending just as much on the
lower as on the upper contact., Since prospecting is actually confined only to the
latter, it is quite possible that additional horizons—not yet proved—may be located
below the sills close to their base.’

According to Dr. C. 8. Fox, the plates attached to his report on
Dr.C. S. the Brahmanapalle asbestos occurrences

1 Hall, op. cil., pp. 145.

2 ¢ Contributions to the Geology of the Grand Canyon, Arizona *, Amer. Journ, Sci.,

XXIX, pp. 520-522, (1910).
30p. cil., p. 146,
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¢illustrate examples of cross-fibre veins of chrysotile in the siliceous dolomitic

limestone ; in serpentinised limestone; and in partially serpentinised tachylite

respectively. The development of chrysotile is irregular but evidently marked

where the tachylitic material is thick. The chrysotile zone is seldom greater than
three feet thick—most of which is in the limestone. The veins are generally thin—
less than hali an inch wide—and in each exposure it was scen that the zone was
very poor in chrysotile in several places. These rich patches and poor patches will
make mining somewhat uncertain and the uncertainly must become greater with
the question of behaviour in depth. The belief that serpentinisation has resulted
from the percolation of meteoric waters requires careful investigation, as, if this
is true, the deposits may prove to be unattractive in depth. From my personal
scrutiny, I was of the opinion that the serpentinisation was due to the virginal
water freed from the cooling igneous material. This water would react on the
limestone without evidence of any weathering phenomena and serpentinisation
would be effected both in the dolomitic material above and the trappean material
below the contact of the two rocks while still hot. This absence of weathering or
oxidation is what we in fact find. The evidence of serpentinisation seems to me in
support of relatively deepseated phenomena. If thisis true, the uncertainty as
regards the prospects in depth, 7.e., to the dip along the base of the limestone, is
similar to that along the outerop and not worse.’

Hall’s remaiks on the genesis of the Carolina deposits of the

Genesis of Carolina Lransvaal are particularly apposite and, accord-.

asbestos. ingly, are reproduced below in full 1 :—

‘In the Carolina type of deposit—the seams’ (of asbestos) ¢are exclusively
distributed ( and disposed) with reference to an intrusive basic sill, which is directly
overlain by altered (serpentinized) dolomite. The asbestos never lies in the sill
itself, but is confined to a zone of altered dolomite up to some three or sometimes
five feet above the margin of the sill ; further away from the latter, wheve the dol-
omite is not altered, there is no fibre, while the seams are disposed with the bedding
planes of the dolomite, becoming more numerous and more definite in proportion
to the more pronounced alteration of the country rock. These features would seem
to point conclusively to a metamorphic origin of the chrysotile due to a basic intrus-
ion. It is very improbable, however, that the asbestos is a direct product of
contact metamorphism. The first effect of the emplacement of the sill was the
formation of metamorphic minerals, e.g., olivine— characteristic of carbtonate
rocks ; for this change the necessary magnesia and silica exist in the dolomite.
In this vock silica is not distributed throughout—like in a peridotite as silicates—
blft only along certain layers, generally trending with the Ledding, so that the dis-
tribution of the fibre in interbedded scams readily follows. The recond step is the
change of the metamorphic magnesjan silicates into serpentine which requires the
addition of water and is accompanicd by an inercase of volume ; the source of the
water may have been magmatic or meteoric, probably the former as suggested b
thctcndcncyofthescrpcntinetopcrsistintlmdircution ofthe dip after the asbestcss:
has more or less wholly given out. The conclusion, that the eficct of the basie

1 Op. cil., pp. 242.244,
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sill is limited to the formation of olivine, ete., and its subsequent serpentinization,
but: does not cover the formation of the chrysotile, is based on the following line
of thought :—The intrusion of the sill and its metamorphic effects are in the nature
of the case deep-seated, so that contact minerals should persist for as far as the sill
does, and the same should hold good for the asbestos, if this be also regarded as
directly due to the intrusion, i.e., the successive changes (emplacement of sill—
production of metamorphic olivine—its serpentinization axd formation of fibre)
should be independent of the present surface. As a matter of repeated observation,
there is a very marked tendency for the asbestos to die out comparatively rapidly,
as the fibre channel is followed in the direction of dip, though serpentinized dolomite
is maintained. This conclusive result applies in variable extent to all the Carolina
deposits as well as to the similar minor occurrences referred to in Chapter VII.
The formation of this type of chrysotile occurrence is therefore nct belicved to be
the direct, but only indirect, result of the emplacement of a basic sill and its
consequent metamorphism.

The genetic problem of the chrysotile type of deposit in dolomite is probably
(1) analogous to that of the serpentine of Mountville, described by Merrillt, where
a massive dolomite with siliceous layers contains veins and nodules or partly fibrous
serpentine, derived from diopside with considerable increase of volume, and (2) to
that described by Ne¢ble and Diller from the Grand Canon, Arizona,?

In the Algonkian succession of Asbestos Canon is a sill of diabase with
crystalline limestone above and below ; these carry bands and nodules of serpentine
with chrysotile veins, specially over a horizon from 3 to 15 feet under the sill, but
only where the strata have been invaded by the intrusion ; these minerals are not
found where the sill lies between shales, neither do they occur in the igneous rock
itself. Tt is pointed out that the serpentine is of contact metamorphic origin,
connected with the invasion of the limestone Ly the diabase. Diller regards the
serpentine surrounding the veins as derived from some mineral in the limestone and
not from the diabase. The fact that these Algonkian rocks are magnesian and in
places siliceous, in form of chert bands and nodules, and that the general trend
agrees with the direction of bedding, are further analogies with the Carolina Fibre
Belt.’

Hall then proceeds to discuss the origin of chrysotile asbestos
in the zone of weathering, noting that in South Africa, the most
Supposed origin of the Mportant chrysotile occurrences are found iu
Carolina asbestos in arcas of very high precipitation, whilst those
the zone of weathering.  oc.yrrences in regions of moderate or low pre-
cipitation show only a minor or poor display of fibre. He adds that
if the chrysotile deposits described by him in his Chapters III, IV

1 “On the Serpentine of Mountville, New Jersey’, Proc. V. G. Naf. Mus., 11, vp-
105-111, (1888S).

* L. I'. Noble, * Contribution to the Geology of the Grand Canyon, Arizona. The
Geology of the Shimuno Area’, Amer, Journ. Sei., XXIX, pp. 520-521, (1810).

J. 8. Diller, ‘ The Types, Mode of Occurrence, and Important Deposits of Ashestos
in the United States’, Bull. U. 8. Geol. Sure., No. 470, pp. 516-519, (1010).
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and VII are arranged in a descending order of importance, the order
will agree fairly closely with that of decreasing precipitation. The
change from serpentine to asbestos is wusually accompanied by
increase in specific gravity and increase in water contents, according
to Hall. He concludes by stating :—

¢ The nature of these changes, the special prominence of the fibre display in
areas of high precipitation the markedly reduced display in fibre deposits situated
in regions of moderate or low rainfall, and lastly the general experience of a lack of
economic persistence in depth (more marked in areas of low than of high precipit-
ation) when taken together, suggest features more or less characteristic of the zone
of weathering, as if the formation of chrysotile were somehow connected with the
present surface. Where a transformation involves an increase in volume, it is
reasonable to suppose that the increasing weight of superincumbent material must
sooner or later set a limit to fibre formation. Hence the formation of chrysotile
would not be continued indefinitely in depth, but be more prominent nearer the
surface as is actually observable. Hydration requires water and in the zone of
weathering, it is much more likely to have been of meteoric than of magmatic origin.
Such a process should lead to an irregular distribution of the seams, and this can be
observed in several instances. Where, in other cases, an occurrence of fibre has
more the characters of a lode, there is the possibility that a definite structural
element, c.g., contact between two different formations, may represent more or less
effective water parting, with the result that conditions of fibre formation might
be more favourable along such planes than elsewhere. The views here developed
imply that the origin of chrysotile is not necessarily always a deép-seated pheno-
menon, but perhaps one of comparatively recent date, in the sense that the derivat-
ion of magnesite from ultrabasic rocks is also not a deep-seated change, with the

natural difference that tho latter case is one of carbonation under relatively dry
conditions,

It is realized that the above views, in which the possibility is
discussed of the Law of Association being genetically involved with changes charac-
teristic of tho Zone of Weathering, will probably appear novel and startling to those
who look wupon the origin of chrysotile as conditioned by acid intrusions. The
writer has, however, been much impressed with the aspeets of situa

: . ation and lack of
persistence in depth, referred to above, and has found great difficulty in reconciling
these with the generally accepted mode

e of origin that is based on igneous and there-
forc.s d'ccp-seatcd causes, requiring independence of the zone of weatherine and
unlimited persist nee in depth.’ e

_ The author makes no apology for quoting so extensively the
views of Hall, more especially so when the deposits that we have
discussed in the Ceded districts of Madras resemble so closely those
of Carolina in the Transvaal. We are now in a position to sc:e

how far Hall’s conclusions are appli
1 £ applicable to those Madra
and to formulate our own ide e
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Madras Asbestos, Dolomitic Limestones, and Dolerites.

We have noted in our description of the Rajupalem asbestos
occurrences in the Kamalapuram taluk of the Cuddapah district
A o of Madras that in one instan.ce, veins of ch}'y-
above and below trap, Sotile asbestos were noted in the magnesian
II::lto wonly exceptionally limestone just above the lower of the two
' dolerite sills, and, also, just below the upper
dolerite sill (see page 175). The occurrence in the field appears to
indicate that the upper occurrence of asbestos was due to the upper
dolerite and the lower occurrence to the lower dolerite, the
former being below the associated dolerite and the latter being above
the associated dolerite. The sole occurrence of asbestos noted in
the Kurnool taluk of the Kurnool district, that at Joharapuram, was
also under the lower contact of the metamorphosing dolerite sill.
Generally speaking, however, the occurrences of asbestos in the
magnesian limestones of the Vaimpalli stage are above the meta-
morphosing and intrusive dolerites. The author does not hold the
opinion that other asbestos horizons will be found in the magnesian
Vaimpalli limestones below the intrusive dolerites, as has been
suggested by Hall might possibly be the case with the dolomites of
Carolina.
The composition of the Vaimpalli limestones which have been
affected by the intruding sills is a matter of no little importance and
it is unfortunate that, though he speaks of the
Vn(i:;';;’l(l)isiltiix:l;stozfes.ﬂle }'ocks into which the Carolina sills have been
intruded as dolomites, no analyses have been
given by Hall. The percentage composition of dolomite (Ca Mg
G405 or Ca C Oy, Mg C O,) is as follows :—
Per cent.
Oy 2w R NS o W i A e g

CONOHR AL et SR I Lot | nesakbers e o crea 00k
MeOhie, [t Lol e T s ket e Gl

ToTAL . 1000

This may be expressed alternatively as :—

Calcium carbonate, 54:35 per cent; magnesium carbonate, 45-65
per cent.

Turning to the analyses of the Vaimpalli rocks from the Puli-

pra as concerning the origin of these vendla taluk of the Cuddapah district given on page 1567, one notes
e that three of the limestones occurring above the lower dolerite are
Memoirs of the Geological Survey of India, Volume LXIV: Part 1, Barytes in the Ceded Districts of the Madras Pre... Published by AsbestosClaims.Law

ACL Doc 21540 - Page 140 of 180 asbestosclaims.law/library/21540/140


https://asbestosclaims.law/library/21540/140

994 COULSON: ASBESTOS IN THE CEDED DISTRICTS, ETC. | THE MODE OF ORIGIN OF ASBESTOS. 295
best termed magnesian limestones ; whilst the fourth, the uppermost, ? TapLE VIII—Analyses of Dolerites from Madras and elsewhere—contd.

is a dolomitic and siliceous limestone. On the other ha.n(?., the
analyses of the Vaimpalli rocks from above the dolerite sill in the
Dhone taluk of the Kurnool district, which are given on page 187, | Number. 41953 43899 A B
indicate those rocks to be dolomites. It will be remembered that
it is in the magnesian limestones of the Pulivendla taluk that the

largest deposits of asbestos are found; and the dolomites of the Percent. | Percent. | Percent. | Per cent.
Dhone taluk merely show occasional veins of asbestos. Provided | R0 o e o B a i 1220 8:06 9-96 9-46
that the metamorphosing dolerite sills are of apprommu,tely' -the ! IR e T s e i e
same composition in these two areas, and that all other c-ondltuons | o "
are equal, it may perhaps be inferred that the magnesian limestones , i M o s 016 072 0-84 1-01
have a better predisposing influence for the formation of asbestos TR ST, e g D51 o -
than the dolomites. . ‘ B, 011090, il i v - } 066 i
However that may be, we are led now to consider the compos-
ition of the sills that were intruded into the Vaimpallis. The analyses P o i S s T 019 7 0°dt %
of two specimens of dolerites intrusive into the { _ b [ S0 e S
Composition of {he : 53 Al : } d2
P o Vaimpallis just below asbestos horizons have i Specific gravities . . .| 3137 3:075 o 2:95

been given in Table VIII which follows. Un-

: : arolina sills have been given b y
fortunately no analyses of :r,he Ctnoh.na, g y 41°953. Dolerite collected by Dr. C. S. Tox from below the asbestos zone, Brah-
Hall, but the average dolerite according to Osann and an analysis manapalle asbestos mines, Pulivendla taluk, Cuddapah district, Madras (P. C. R’oy and

of a quartz-dolerite have been given for purposes of comparison. Ve M)
43:899. Quartz-dolerite collected by A. L. Coulson and P. N. Mukerjee from below
the asbestos zone, a quarter of a mile south-west of Malkapuram, Dhone taluk, Kurnool

TasLe VIII—Analyses of Dolerites from Madras and elsewhere. district, Madras (P. C. Roy and Mahadeo Ram).
A. Average dolerite (nine analyses) according to Osann.®

B. Quartz-dolerite, Whin Nill, Scordale Beck, Westmorland (Harwood).®
Number. 41953 43899 A B ‘ i i
B 5 Both Madras specimens differ from the ordinary dolerite in having
a slightly lesser percentage of alumina (12:26 and 13-26 against 14-37),
) TS ST much higher foirrous- oxide (10-94 and 12-57 against 5:84), and consid-
= . . erably less ferric oxide (3-84 and 294 against 6-55). While the mao-
S0, T e e 4663 5004 49'50 51:04 nesia content of both (6-46 and 5-22) is less than that of the avoruge
T Rt et 160 173 1:42 2:99 dolerite (7-75), the lime content differs, being greater in one case
e s ot D o s o e (12-20) and less (8:06) in the other than the usual (9-96). It will be
4 | ; = notc.d tl.mt the silica percentage of the quartz-dolerite from Malkapur-
LG iy U 384 904 655 2:97 am is higher than that of the dolerite from Brahmanapalle. With the
R R ond e i i exceptions noted above, all other constituents of the Brahmanapalle
). chmpide LA o - ol ol x and ‘Kurnool rocks are very comparable with those of the average
e : dolerite.
a0 . 5 e - . nil nil 5% 003
1 Includes 012 per cent. 8, 0:06 V, 0y, 0°29 C O, (less 0:04 O for S).
9 A. Holmes and H. F. Harwood, ‘ The Age and Composition of the Whin Sill and the

w0 : . . : W . s e \ ? R. A. Daly, ‘ Igneous Rocks and their Origin’, New York, p. 27, (1914).
I related Dikes of the north of England’, Min. Mayg., XXI, p. 512, (1928).
l
|
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The material point that may be gained from a study of. tl}ese
analyses is thab, apart from the state of oxidation of their iron
content, the metamorphosing dolerites responsible, at least, for .the
serpentine produced in the magnesian limestones and fiolomltes
are ordinary dolerites and the formation of the serpentine, and,
as will be seen, that of the chrysotile, cannot be ascribed to any
special feature in the composition of the intruding sills.

Reference may be made here to the author’s barytes report
where the age of these sills is discussed. As they were mt.rude.d
into the Vaimpallis and into the Cheyairs in
_Age of the intruding Joto op post-Cheyair, or Nallamalai, or immediate-
e ly post-Nallamalai times, and as there is no
definite unconformity between the Cheyairs and the Papahgnis?,
the sills are, geologically speaking, not very much older than. the
Vaimpalli rocks into which they have been intruded. Accordm_gly
these intrusive sills were injected into calcareous and magnesian
rocks which, at the time of the intrusion, were probably mnot con-
solidated completely. Thus the limestones would contain connate
moisture® which would be available to assist the development
of the serpentine.

Bearing this in mind, we can now turn our attention to a study

of the processes resulting in the formation of the serpentine.

Formation of the Madras Serpentine.

A few questions naturally present themselves. Was the serpent-
ine formed directly or is it an alteration product of minerals of, say,
the enstatite or olivine groups? Is it necess-
ary to postulate first the formation, by meta-
morphism of the magnesian limestones, of magnesian silicates and
the later alteration of these magnesian silicates by reactions similar
to those given by Graham in his paper* on the Thetford asbestos
for the alteration of the original silicate minerals of the peridotite ?
Alternatively, were lime-magnesian minerals formed and was the
serpentine formed later from these ?

Graham.

* Mem. Geol. Surv. Ind., LXIV, Pt. 1, pp. 106-108, (1933). Also p. 146 of this
memoir.

2 "].:his point has beon discussod fully by the author elsewhere as noted on page 146.

* The water content In limestone i3 not generally determined, but usually limestones
contain an appreciable amount of wator. See annlysos given by J. F. Kemp, ¢ A Hand-
haok of Rocks for use without the microseopo?, p. 105, London, (1911). q

4 R. P. D. Graham, “ Origin of Massive Serpenti d Cl tile- S
Lako-Thetford Area, Quebeo’, Econ, Geol., XI1, I?p. 1}5?2?)1:‘2, (l!)lig’;? ST
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It is considered most unlikely that minerals of the enstatite or
olivine (forsterite, fayalite or olivine) groups were formed. One

Prior formation of &y, therefore, consider the possibility of the
magnesian silicate min- formation of lime-magnesian silicates of the
erals unlikely, nature of tremolite or diopside.

According to Van Hise!, dolomites are transformed to silicate
rocks in his zone of anamorphism, where complex minerals are
characteristically formed at the expense of sim-
pler omes. The silicates are the ultimate pro-
ducts under the conditions there obtaining, the process being one of
simple silicification : the silica originally present in the dolomite,
or contributed to it by ground waters’, replaces the carbon dioxide
and forms the silicate. ither diopside or tremolite forms according
to the following reactions, which have been numbered for ease of
reference :—

Yan Hise.

Dolomite Diopside
Meesdoies Ca Mg (C O,), +2 Si 0,=Ca Mg 8iy O +2 C O,
Dolomite Tremolite Calcite
(1) Ca Mg (C Oy), +4 Si 0,=Ca Mg, Si; 0,,+2 Ca C O,
+4C 0O,

There is a decrease of volume of 40-11 and 25-20 per cent. res-
pectively, provided the silica is a solid, the calcium carbonate
remains as a solid when tremolite forms, and the liberated carbon
dioxide escapes.

According to Van Hise? the change of diopside to serpentine may
be represented by Equation (3) below :—

Diopside Serpentine

(3)....3 Ca Mg Siy Og+3 C 0,+2 H,0=H; Mg, Si, 0,44 SiO0,

-+3 Ca C O4-}-k3

Supposing all the compounds separated as solids, the increase in

volume is 56-32 per cent. If only the serpentine and quartz remain
as solids, the increase in volume is 0-44 per cent.

As Van Hise states’, serpentine is rarely produced from tremolite -

and so if our serpentine in the occurrences with which we are con:

(it ;)C. R. Van Hise, ¢ A Treatisc on Metamorphism ’, Mon. U. 8. Geol. Surv,
20p. cit., pp. 274-275.
3 +k means that heat is liberated ; —k means that h
See Van Hise, op. cit., p. 210.
¢ Op. cit., p. 286.

» P. 822,

eatis absorbed by the reaction,
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cerned is derived from the alteration of calcium magnesium silicates,
it is almost certain that its formation proceeded according to Equat-
ion (3) above. This involves the assumption that the change to
silicates took place under the conditions of the anamorphic zone,
which corresponds to the kata-zone of Grubenmann and Niggli,
or to use the more preferable term, the hypo-zone of Dr. L. L.
Fermor.? L 2
We are not at all justified in believing this. On the contrary, we
know that the serpentine in the magnesian limestones is found only

3 very close to the metamorphosing dolerite sills ;

be:: 5 s;f,lsie?fzze n?; and it is a very legitimate conclusion that the
hypo-zone metamorphic serpentine is either a direct metamorphic prod-
conctilons, uct of that intrusion, or, alternatively, it is
derived from the alteration of a direct metamorphic product of that
intrusion. There is no evidence that the dolerite sills have been
subjected to hypo-zone metamorphic conditions at any period of
their existence, and we are led to conclude that the associated
serpentine could not have been formed under hypo-zone conditions.
Accordingly, we can now consider the possibility of the reaction

of the dolomite with silica and water, with the resultant formation
Direct formation of ©F serpentine and carbon dioxide, the calcium
serpentine from dolom- carbonate molecule of the dolomite becoming

s liberated as calcite as shown in the following
equation :—

Dolomite Quartz Serpentine Calcite
+3 C 0.

There is no apparent reason why this reaction should mnot be
caused by the intrusion of the dolerite sills. It has already been
mentioned that in addition to magmatic solutions, the connate water®
In the magnesian limestones was also available to assist this reaction.
_It 15 thought, however, that the hydrothermal solutions accompany-
ing the dolerites were the chief source of the water required. The
limestones are far from pure and they all contain silica, probably in
(l()2;).u. Grubenmann and P. Niggli, ¢ Die Gesteinsmetamorphose’, I, Berlin, pp. 876-394,

* Letter to Geol, Mag., LXIV, pp. 334-336
* Sce Footnote No. 3, p. 256, ©© LRl

\
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the form of small grains of quartz. Further reference will be made
later to the formation of the carbon dioxide, which escaped through
cracks in the serpentinised rock.

An equation should also be given that will account for the
formation at the same time of serpentine and magnetite, which
minerals, it will be remembered, were cons-
tantly found associated in the magnesian lime-
stones close to their contacts with the intrusive
dolerite sills. It will also be recollected that generally the asbestos
was not developed to any extent when magnetite occurred. The
iron now present in the magnetite is thought to be an original constit-
uent of the magnesian limestones and not to have been derived from
the dolerite sills. A glance at Tables I and II on pages 157 and 187
will show that the combined percentage of ferric oxide and alumina
amounts to as much as 210 in the case of the Vaimpallis of the
Pulivendla taluk, and to almost 1-40 per cent. for the Dhone taluk
limestones. These limestones, however, are especially free from
ferruginous matter and it is considered that the original limestones
from which the magnetite and serpentine were developed, were
much more ferruginous. The iron was probably present in the form
of iron carbonate. Magnetite is abundantly deposited from solutions,
especially those bearing iron carbonate, according to the reaction
given by Van Hise' :—

Formation of magnet-
ite. -

Siderite Magnetite
(B)veerocvons 3FeCO;+ O=Fe; 0, +3CO, 4k
Magnetite also forms extensively from siderite in sitw. Van Hise
states that these changes liberate heat and decrease the volume,
Magnetite is, of course, one of the products of innumerable reactions
between minerals, as a brief reference to Van Hise’s treatise will
show. One may mention here the development of magnetite by
the hydration and oxidation of a ferruginous member of the enstatite
group, or of the diopside group, ete.; but all these other methods
of origin of magnetite presuppose the existence of minerals formed
under pressure, conditions for the existence of which we have no
reason to believe. Accordingly, we are reduced to believing that
the magnetite was formed according to some such reaction as that
given in Hquation (5) above, and that the serpentine was formed
according to Equation (4) on page 228,

1 0p. cit., p. 220,
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Before turning to a consideration of the origin of the chrysotile
asbestos, it may be noted that we have been led to postulate an
origih for the serpentine different from t-.hat
tinoeﬁgf‘i‘e:ein:hfioi;'m} given by Hall for the Carolina serpel.lt}ne.
given by Hall for the Whereas Hall supposes the formation of olivine,
Caolng SN g or other metamorphic magnesian silicates, and
their alteration by magmatic waters to serpentine, we suppose that
the Madras serpentine has been formed directly by hydrotherrflal
solutions, accompanying the dolerite sills, acting on the magnesian
limestones.

Formation of the Madras Chrysotile Asbestos.

We may now turn our attention to the Madras chrysotile asbestos
and consider at what geological stage it was formed; whether its
formation took place at the time of the formation of the serpentine ;
or whether the formation of the asbestos succeeded that of the
serpentine, and if so, by what geological period ?

It will be remembered that Hall considers the formation of the
similar Carolina asbestos to have been subsequent to that of the
serpentine, and to have been brought about by
alteration of the serpentine by meteoric waters
in the zone of weathering. In his report on the Thetford asbestos,
R.P.D. Graham states! that the bulk of modern opinion is in favour
of the hypothesis that this asbestos has been formed in situ by
direct replacement of the massive serpentine. His views coincide
with those of Cirkel and Dresser. He adds :—

¢ In addition, as first pointed out by Dresser, there appears to be a constant
ratio between the width of any asbestos vein and that of the serpentine band which
encloses it. If the chrysotile was deposited in open fissures, as has been held by
some, it would be a remarkable circumstance that the openings should have been
everywhere strictly proportionate to the thickness of the already formed massive
serpentine on their walls. The close interdependence in the volumes of the two

varieties affords the most significant evidence yet offered that the one is a direct
replacement of the other.’

Graham.

Dresser. Dresser states? that

¢ The veins* (of asbestos) ¢ are usually divided into two parts by a thin scam of -

iron ore, generally magnetite, which is parallel to the sides and near the centre of
the vein. Bordering the veins on each side there is invariably a band of serpintine
about three times the width of the vein.’

* Lcon. Geol., XII, pp. 183-184, (1917). See, however, H. H. Hess, op. cit., XXVIII,
pp. 634-607, (1933), receivod whilst this memoir was in the Press, = S
3J. A. Dresser, Can. Min. Journ,, XXXV, p. 601, (1914),
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c.l - = - ‘“.
Graham’s viewson fhe  Gtaham summarises his views on the origin

grigin of Thetford as= of the Thetford asbestos as follows! :—
esfos.

¢ Siliccous magmatic waters, rising along fissures in the cooling and contracting
peridotite, have soaked into the rock on cither side and brought about its serpentin-
ization. Complete alteration under these conditions was first reached in the layer
of rock immediatcly bordering the fissure, while beyond this (he degree of serpent-
inization decreased more or less gradually outward to the unafiected peridotite,
Owing to the tendency for the fissures to open, this bordering layer of ser pentine
was not subjected to a uniform pressure from all directions, and the growing crystals
were able to develop only in the direction of least pressure, normal to the fissure.
The rock beyond, remaining essentially a solid mass until its serpentinization
became complete, was not materially affected by this circumstance ; but as suc-
ceeding layers or films, further and further removed from the original fissure,
became completely serpentinized, the crystals continucd to grow outward, because
it was only at their extremities that they were in contact with fresh supplics of
madterial, and also because the lesser pressure normal to the walls aided their growth
in this direction. The original walls of the fissures, and also successive zones or
layers of rock beyond, have in this way been continually eaten away and destroyed
by the serpentinizing waters, and their solution has afiorded the material frem which
the fibers of the chrysotile veins have erystallized ; these fiters grow ing cutward
as the walls 1eceded further and further through solution.

Ultimately the formation of the chrysotile ceased, either Lecause the supply
of serpentinizing waters was discontinued, or because there was no further terdency
for the fissures to open ; if the latter, this might have been due to the main Ledy
of peridotite having r.ached a temperature in equilibrivm with its sunoundings
and ceased contracting, or to its rate of contraction having become insufficient to
counterbalance the expansion attending further scrpentinization. In this case the
formation of serpentine would still proceed, but the rock aficcted, Leing now under
a more or less symmetrical pressure, the fibers would not Le forced {o assume any
particular orientation relative {o one another, and ¢ massive ™ material would
result. The fact that Dresser found a fairly constant ratio between the width of
the chrysotile veins and the serpentine * bands" which enclose them, suggests,
however, that the formation of both preceeded side by side and ceascd simultan-
eously, and consequently it may be concluded that it was lack of the necessary
reagents which finally determined the width of any chrysotile vein.’

Graham adds® that

* According to the above hypothesis, two conditions must be fulfilled before
veins of chrysotile can form. These are :—

1. The production of pure serpentine, i.e., the complete serpentinization of all
the silicate minerals of the peridotite, or other parent rock, together with the com.
plete removal of all those constituents which are not required for the formation
of the serpentine molecule (except perbaps iron ore).

1 Econ. Geol., X1II, pp. 195-196, (1917),
2 Loc. cit., p. 197,
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2. The pure serpentine, as it crystallizes, must be under a differential pressure
i.e., subjected’ to an expansive strain in one dircction, which will determine the
direction of elongation of the fibers.’

Graham concludes by stating’:—

¢ Tt would follow as a corollary to this hypothesis, that chrysotile veins would
never be found in cases where there was no contraction of the rock masses to count.er-
act the expansion incident to serpentinization, since in that event, if pure serpe.ntme
was formed, the rock would be under essentially the same: pressure from all direct-
ions ; the microscopic fibers would not be constraincd to assume any regular
orientation, and would givé rise to ordinary ¢ massive ** serpentine rock.

Thus, where the metamorphism has been brought about by meteoric Wat?m,
only massive, and usually impure, serpentine should result, and so far as the writer
is aware, chrysotile veins of appreciable width or abundance have never been found
associated with massive serpentine which can be shown to have originated in this
way. On the other hand, where the serpentine is regard as having been produced
through the agency of magmatic waters, and has no associated chrysotile, it is
poseible that these waters weve not genetically connected with the parent rock of
the serpentine mass, and only reached upon it long after it had reached the normal
temperature and ceased contracting ; and in many cases, also, it may be that the
metamorphism did not progress so far as to realize the first condition of complete
serpentinization,’

It will be seen that the views of Hall and Graham are widely at
variance. It is therefore instructive to turn to A. B. Bateman’s
paper > on the origin of the Sierra Ancha
asbestos deposit in the Grand Canyon of Ariz-
ona. Bateman states that:—

Bateman.

¢ The chrysotile of the Sierra Ancha deposit must be considered to have grown,
not by pushing aside its walls, nor by crystallization in the direction of least pressure
resulting from the contracting walls, but by actual replacement of the serpentine
composing its walls, through the agency of hydrothermal : olutions. The peculiar
structure of the chrysotile may have been caused, as is stated by Taber, by the
solutions eupplying the material for growth at only the base of the crystals.’

Discussion on Bateman’s paper is published in other parts of the
same journal.® F. L. Stillwell* has pointed out that in the development
of the serpentine, volume changes may have
occurred, but they have not disturbed the
uniform bedding of the limestone. Accordingly another interpret-
ation of the facts described by Bateman is possible,

Stillwell.

1 E)p. cit., p. 198,
2 * An Arizona Asbestos Deposit *, Econ. Geol. XVIIT, pp. 663-680, (1923).

105, (wgg;. Geol., XVIII, pp. 681-083, (1923) ; XIX, pp. 387-388, (1924) ; XX, pp. 104-

4 Op. cit., p. 104, (1925).
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Taber’s views! on the origin of chrysotile veins by crystal growth

pushing the walls apart are too well known to

need repetition.

S. B. Keith and G. W. Bain ® conclude for the chrysotile deposits
in north-central Vermont that

Taber.

Keith and Bain.

¢ Fracture cleavage and shear cleavage are predominating structures along
borders of serpentines. Further adjustment of the rock mass has produced torsion
cracks and crush fractures in which the asbestos is found.

Hydrothermal alteration appears along veins in places but seems to have no
effect upon the veins themselves. Recrystallization and replacement lack promincnt
positicns in making the chrysotile veins ; neither are important enough to change
even the general fracture form ; both are in evidence but only in minor and relatively
unimportant roles.

Fracture filling greatly outweighs replacement or recrystallization as the origin
of the chrysotile veins., Detailed study of the serpentines and peridotites, the
veins, and the mineral relations in them gives a picture of asbestos as a lilling
material in torsion cracks and crush fractures.’

These views may be compared with those of C. L. Sagui® for the
Sagui origin of the chrysotile deposits of Cyprus :—

‘(a) An initial cracking of the country rock scems necessary to start the
crystal growth of chrysotile.

(b) A moderate pressure seems favourable to the process, as in the deeper zone
the veinlets were filled by solid serpentine without a trace of fibrous structure. The
progressive harshness of the chrysotile downward points to the same conclusion.

(¢) Replacement through the agency of hydrothermal solutions scems to have
been the principal factor of the process once the conditions stated in (¢) and (5)
are established.’

Enough has been written to show that with the very widely
differing views for the origin of chrysotile veins held by various
I nuthors,. the genesis of this mineral is. a fi.ll'
the formation of the from simple problem. However, bearing in
::gg;:i:s. chrysotile  mind the conclusions of these authors, the
present author has concluded that the asbestos
veins found in the serpentinised magnesian Vaimpalli limestones
close to their contact with intrusive dolerite sills, owe their origin
to the hydrothermal solutions accompanying the dolerites.

18. Taber, ‘The Genesis of Asbestos and Asbestiform Minerals’, T'rans. Amer
Inst. Min. Eng., LVIT, pp. 62-87, (1018).  See also Bull. Amer. Inst. Min. Eng.. No. 110"
pp. 1073-1998, (November, 1916, i RS DR R L e L0,

* ¢ Chrysotile Asbestos : 1. Chrysotile Veins 'y Econ. Geol. XXVII, p. 188, (1982,

3 ¢ Asbestos Deyposits of Cyprus *, Leon, Geel., XX, pp. 871 875, (1925).

H 2
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The first offect of the intrusion was the formation of serpentine,
the hydrothermal solutions assisting the reaction between the
dolomitic portion of the magnesian limestones and the silica, with
the additional formation of calcite and carbon dioxide; and the
second effect, perhaps slightly later, was the penetration along
cracks in the serpentinised rock! by the serpentinising waters and the
deposition therein, under pressure, of the chrysotile asbestos, the
veins increasing in thickness possibly by partial resolution of the
serpentine bordering fissures, but more likely by the pushing apart
of the walls by the fresh material deposited. In this connection,
it may be noted that fractures are almost certain to have been pro-
duced in the magnesian limestones on account of the very large,
local, temperature gradients produced by the intrusion of the sills;
but it is unlikely that those fractures would occur at any considerable
distance from the intruding sill.

It was noted that not all the chrysotile veins in the magnesian
limestones are bordered on either side by pure serpentine; some
veins show serpentine on one side and others showed none, some
veins being in more or less slightly serpentinised magnesian
limestone. There also is no definite ratio between the width of
the chrysotile veins and the serpentine (when that is present) on
either side of it as was noted by Dresser in the South Quebec
region. The fibre is almost invariably of the cross-fibre type,
slip-fibre being very rare.

Other conditions being equal, magnesian limestones have a better
pre-disposing influence for the formation of chrysotile asbestos than
dolomites.

. The formation of the asbestos is beiieved to be totally unconnected
with metfeorxc waters a'nd,. accordingly, there is no reason why the
asbestos in the Ceded districts of Madras should not persist in depth.
As, hqwever, the occurrence of the asbestos along the strike of the
rocks is very sporadic, the asbestos 1.1kely to be met by following the
il o Wi sl s e g
. I along strike. The asbestos occurs in the
serpentinised magnesian limestones both above and below the intrusive
dolerite sills, but only exceptionally. below.

qually

* The carbon dioxide would escape through these cracks,

CHAPTER VIIL,

VARIETIES, USES, MINING, MARKETING AND PRICES OF
ASBESTOS.

Varieties of Asbestos,

It is convenient for us to note the various kinds of asbestos

and their different uses, so that we may be better able to obtain

an idea of the value of the Madras asbestos

mé}g}’:ﬁ:f,m{s ® €M and the uses to which it may be put. In

this connection, it must be remembered that

throughout this memoir, the term asbestos so far has been used

chiefly ~with reference to the mineral chrysotile and less

commonly to amphibole asbestos. However, the term asbestos is

a commercial one, applied to a variety of fibrous mineral substances
which can readily be parted into their constituent fibres.

According to Ladoo?,

Ladoo.

¢ Chrysotile is a fibrous form of serpentine, with which it is always associated.
It is a hydrous magnesium silicate, represented by the empirical formula H Mg, 8i 0y,
and contains 12-9 per cent. of water of composition. It occurs in aggregates of
fine, erystalline silky fibers, which are flexible and have considerable tensiln strength.
These fibers usually range in length from less than 4 to 1 or 1} inches, but fibers as
long as 5 to f inches are sometimes found and an extreme length of 24 inches bas
been noted. Chrysotile fibers are nearly always brilliant white, but aggregates
of fibers may vary from white to pink, through yellowish and yellowish-green to
olive-green. Its Hardessis 3 to 3:5; Specific Gravily 2:2 to 2+3 ; Lusler sub-resinous
to greasy, pearly and silky.

Crocidolile is a soda-iron, monoclinic amphibole, having the formula Na Fe
(Si04) .. FeSiOg. It is highly fibrous, like chrysotile, but its fibers have a highex
tensile strength, and a much lower resistance to heat. s colour is u charactor-
istic lavender-blue, and it is thus often called * blue ssbestos ¥ or Cape Plue ™
(from Cape Province, South Africa). Fibers commonly range in length from less
than § to 1} inches and rarely exceed 3 inches. Tt has a specific gravity of 3-20
to 3:30 and a silky luster,

Awnthophylite is an anhydrous iron-magnesium silicate, having the formula
(Fe, Mg) SiOy. It belongs to the orthorhombic group of the amphiboles. It occurs
in rather coarse, fairly long and usually rather brittle fibers of low tensile strength,
Lt is more resistant to heat and to acids than chrysotiie, so that antnophyiute low
in iron is especially suitable for making chemical filters,

Aamosile is an iron-rich anthophylite found chiefly in South Africa, It was
thought originally to be a new species and was deseribed by Hall as a monoclinic
amphibole. Wherry later examined amosite both chemically and microscopically
and found it practically identical with ferroanthophyilite, an crthorhombic amphi-

*R. B. Ladoo, ‘Non-Metallic Minerals : Oceurrence, Preparation, Utilization®,
New York, pp. 43-44, (1925).
( 235 )
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bole having the formula (Fe, Ca, H,, Mn)0. Si O,. When amosite contains consid~

erable soda it approaches crocidolite in composition. Amosite is characterized

by a well-developed fibrous structure, having fibers of unusual fength. Lengths
of 4 to 7 inches are common and an extreme length of a little over 11 inches has been
observed. The fibers are flexible, but usually have less tensile strength than chryso-
tile. Amosite is harder and harsher than chrysotile and is said to cause excessive
wear on the teeth of carding machines. It varies in colour from a pale dirby-brown
thvaugh various shades of gray and pale yellowish green to nearly white. Acids
have little effect on amosite and it withstands heat better than crocidolite.

Asbestos,  amphibole* asbestos, * hornblende asbestos and “ Ifalian > asbestes
are various terms given to the monoclinic amphiboles, tremolite (formula CaMg,
(810,),) and actinolite (formula Ca (Mg, Fe); (8i0;),) when they occur in fine silky
fibers. This is the original type of material to which the mineralogical name
“ asbestos  was given. The fibers may be fine, silky and of great length, but
they usually have little tensile strength. A small amount of Italian amphibole
asbestos has been used for spinning, but most of it is too wealk. When pure tremo-
lite asbestos is chemically stable and may be used for making chemical filters.’

The following table of analyses is taken from Ladoo and shows
the difference in composition between the different kinds of

asbestos :—
TasLe IX.—Analyses of different kinds of Asbestos.

1 2 3 4 5
Chrysotile. | Crocidolite. | Amosite. | Anthophyllite. | Amphibole.
810, : 5 4049 51+22 49'568 5712 5772
AlO5 & i 1-:27 %) 2:25 075 053
I'e,04 and Fe O 253 34:08 3964 6-306 2-80
Mg O v P 4141 248 4479 2944 22:61
Ca O . . s 003 053 e 13-4
Na O ) 5 53 707 o e 0-50
H, O (const.) . 14:06 450 3416 547 0-81
T - 0-10 A % 5
K,0 5 0-30
TorALS . 9976 9948 99-95 99-14 00-11

1. Average of eleven analyses of Cfanadian chrysotile quoted by Cirkel.

:.i. x‘tnulysis off South Africa crocidolite quoted i)y (‘irkcil.'-‘ S0 ouf

3. Average of soven rather widely varying ¢ amosite from Transva:
B Afric::_. S s y varying analyses of amosite from Transv ..ml,

4. Analysis of Georgia anthophyllite quoted in *“ Ashestos (1913-19)”.4

5. Analysis of Italian amphibole asbestos quoted by Marcuse.® §

L I%, Cirkel, ¢ Chrysotile-Asbestos : Its Oceurrence, Exploitati i “ses 't
Can. l)cpl._ Mines, Mines Branch, Bull, 69, P. 31, (“c)c]b)a.\plmtnhon, e

10p. cil., p. 22. .

31, T. Wherry, ‘ Amosite’, Amer. Miner 2 4 g

* Imp, Miner. Ttes. Bur., p. 6, (1921), Wit 2. Ve 00,

5 B, Ma 50, st otl n e
No. 7, p. 2;?’15(01 923‘.)]'10 Marketing of Asbestos’, I ng. Mining., Journ-Press, CXIV,
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Uses of Asbestos.

The commercial application of the various kinds of asbestos
has been discussed at length by Cirkel, Ross® and many other
authors. An exhaustive list of asbestos prod-

Cirkel, Ross, etc. : . -
XEpiee uets is given in a rececent number of the maga-

zine °© Asbestos .

According to Ladoo®,
Ladoo.

¢ The main uses for asbestos fall into a few fairly well-defined groups, namely :
(1) asbestos yarns, cordage, cloth and similar textile products; (2) asbestos paper
compressed sheets, blocks, ete.; (3) asbestos-cement products such as asbestos
shingles, lumber, corrugated siding, ete.; (4) heat-insulating cements; (5) boiler
and pipe coverings (asbestos plus basic magnesium carbonate) and corrugated as-
bestos paper; (6) as an ingredient in paints and roofing cements (shorts, asbestic,
cround anthophyllite, ete.); (7) asbestos fibers used as such for filtering, packing,
ete.

From primary manufactured products, such as asbestos yarns, cordage and
paper, a multitude of secondary finished products are produced, such as auto-
mobile brake-band linings, steam packing and pipe coverings. 1t should be noted
that, while very long spinning fiber is essential for some purposes, the bulk of the
asbestos marked is for use in products in which much shorter mill fibers may be
used.’

Dr. J. Coggin Brown gives an excellent summ-
ary of the uses to which asbestos is put! :—
¢ Vein asbestos in its raw state is opened up and dressed in special machinery
and then separated into a number of grades depending on the lengths of the fibres
as already deseribed. The fibres are used for a variety
of purposes without further treatment, and among these
may be mentioned insulation of all kinds, the manufacture of non-conducting
materials, filtration of water and acids, and packing for every type of stcam and
water valve stems. The longer fibres are spun into single-ply and multi-ply yarns
which are woven into fabrics, ropes and tapes. Spinning machinery has now
been developed to such an extent that single threads of asbestos of fair strength
can be made of which one hundred yards does not exceed one ounce in weight.
The yarns are classified according to their count, quality and finish and have many
uses in the eleetrical and other industries, for plaiting, sewing and binding purposes,
cte. Glazed asbestos yarn enters into the composition of incandescent mantles.
Asbestos cloth is employed in the manufacture of a great number of asbestos goods,
particularly for jointing materials and stuffing-box packings. It is used for the

Coggin Brown.

General.

(m;o‘)Chrysot-ilm;\sbestos : Tts Occurrence, Exploitation, Milling, and Uses*, pp. 245-289,

2.J. i. Ross, ¢ Chrysotile Asbestos in Canada’, Bull. Can, Dept, Miues, Mines Branch,
No. 707, pp. 105-132, (1931). This contains an excellent bibliography (pp. 133-139).

3 R. B. Ladoo, *Non-Metallic Minerals : (Ocenrience, Preparation, Utilization ’, New
York, pp. 64-65, (1925).

8 * Notes on Asbestos’, Bull. Ind. Indus, Lal., No. 20, pp. 9-12, (1922),
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filtration of acids, water and other liquids. Fire-proof curtaing, mattresses, matg,.
upholsterings, firemen’s aprons and suits are made from it. Asbestos webbing is
utilized for wrapping electric cables and for the insulation of steam pipes and hot
surfaces. Asbestos tubing forms as reliable protection for electric light leads,
etc. For the friction linings of brakes on motor vehicles it is practically
indispensable and is woven with brass wire in to a solid mass for this purpose.

The shorter fibres are made into millboards, paper, boiler coverings, and com-
positions, mattress dllings and for the preparation of fireproof plasters, tiles, sheets
and slates in the building trade.

Asbestos millboards are largely used in lining ships’ bulkheads, railway carr-
iages, retorts, gas stoves and kifchen ranges. Pressed into artistic shapes they
form ornamental ceilings and partitions.

Asbestos paper is employed in the manufucture of insulating coverings for
pipes and boilers, deck linings and rotproof linings under roofs. The electrical
industry consumes large quantities of this material.

Owing to its power of resisting heat without charring and to that it is proof
against deterioration in contact with mowsture and oil, asbestos forms the
foundation of most of the packing and jointing materials
used in modern enginecring, For ordinary purposes rings,
joints and washers are cut from millboard but compressed fibre jointing, made by
impregnating special grades of the mineral with suitable cementing solutions and
rolling them out into shee!s under great pressure. is in considerable demand. For
special purposes, such as high pressure and internat combustion work or superheated
steam, other substances are sometimes introduced. For example, brass wire is
interwoven with asbestos cloth, or thin sheets of metal or of rubber are introduced
between the layers, or the cloth itself may be proofed with rubber.

The simplest form of packing is the plaited material supplied in coils but pack-
ing is also made of rolled asbestos cloth. Strands of antifriction metal may be
braided up with the cloth, or studs of the same alloys introduced to give it a metallic
wearing surface. Other varieties have rubber cores or strands, NSome packings are
impregnated with lubricating oils, others have flakes of graphite woven in with
them, Asbestos yarn and soapstone packings are also made.

Another important industrial application of asbestos is for the manufacture
of non-conducting coverings for hoilers, cconomizers, engines, steam pipes, vats

k and cold storage installations. Asbestos mattresses
coxlr‘x!;l:;(’;;sz;ll'i%us?"d boiler :m'd shaped blocks of compressed fibre are prepared in
suitable forms for these purposes. Wadding and felt
are used in the same way. Removable coverings of corrugated asbestos millboard
possess a cellular structure which is desirable for some purposes, while asbestos
rope lagging is-cspccin]ly adapted for winding around pipes. Such ropes are some-
times fnudc with a core of kieselguhr. Tor covering boilers, tanks, flues, pipes,
ctc., \wt.h. & nou-conducting coating that need not be removed periodically, asbestos
con.lposx-t-xuns are used‘. ’J.‘h_cx'se consist of the poorer qualities of the fibre with mag-
nesia, kl(':selguln', sodium Sl]'l(.‘llvt(!, barium sulphate and other substances added,
mixed with water and applied in the form of g paste to the object which has to
be treated.

Mixed with portland cement asbestos is u

slates and tiles, building sheets,

Jointing and packing.

sed in the manufacture of roofing
ceilings partitions, floorings, and as fireproof cover-
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ings, for wood and metal. A number of patented product-
ions of this nature are on the market and their use is
rapidly increasing. Some of them contain admixtures
of calcined magnesite, saw dust, chalk, silicate of soda, bitumen, clay, colouring
materials, etc. It is noteworthy that the use of asbestos in ordinary moulded
cement tiles is of no advantage, and to obtain the increased tensile strength the
mixtures in the form of dough are rolled into sheets and then subjected to great
pressures. After being stamped into the requisite shapes they are steamed for
long periods in special chambers, to produce a microcrystalline structure in the
bonding substance, and so render them practically impervious to water. In some
methods air-drying is substituted for the steaming process. It is claimed that
such goods are practically indestructible, being five-resisting, weather, rot and
insect proof. They aresaid to harden with age and are of especial value in tropical
climates owing to their low conductivity of heat.

Corrugated portland cement-asbestos compositions are now used as a sub-
stitute for galvanized iron roofs, and mixtures of magnesia and asbestos, laid with
magnesium chloride as a binder, form excellent floors.

Asbestic is the name given to a fine powder produced by erushing the sand
and tailings from the shaking screens of the Canadian asbestos mills. It is generally
made in two qualities, ¢ rough’ and ¢ finish’. The former is applied to the walls
of buildings and is then covered with a coating of the latter forming in this way
a kind of fireproof stucco.

Asbestos cements are mixtures of low grade fibres with asbestis, portland
cement or sand, and are employed in repairing gas retorts, coke ovens and kilns,
for filling in cracks around furnaces, fire doors and smoke
boxes. Asbestos putty has similar uses.

Blue asbestos, owing to its resistance to acids, is invaluable in chemical, ex-
plosives and dye works, for basin rings packings for acid pumps, pipe sockets and
filters. Fireproof paints contain a large proportion of asbestos powder. Asbestos
washers are indispensable in the lamp industry and in the form of cord and twine
the mineral is used to suspend articles in contact with fire, Specially prepared
asbestos slabs are finding an increased use for electrical switchboards.

- It will be seen later that the author is of the opinion that the
future of the asbestos industry in India will depend upon the util-
isation of the small-sized fibres and taste
material in the manufacture of asbestos ce-
ment and other articles in which the length of fibre is not of pre-
dominant importance. Therefore we may, with some Justification,
claborate on the question of this use of asbestos, which has been
merely touched upon by Coggin Brown.

In the ‘Mineral Industry during 1930 °,1
0. Bowles states :—

¢ A wider use for asbestos is in prospect in the manufacture of asbestos-cement
pipes for water mains, gas mains, and sewers, It is claimed that they cost less

Asbestos=cement pre-
parations.

Other uses.

Asbestos cement.

Bowles.

! Mineral Industry, XXXIX, p. 48, (1931).
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are more resistant to acids, are better heat insulators, are

; : 2 . : : » =
noncorrosive electrically nonconductive, light in welgh’.c, and are more easl
placed and joined. Their clastic nature makes them less liable to leakage through

traffic vibration. A standard European pipe consists of 80 per cent. cement and

20 per. cent. asbestos. > Aol
pCorrugated sheeting, consisting of cement and ashestos, is finding important

use in the construction of chemical plants or other building_s which are exposed to a
corrosive atmosphere. Asbestos-cement wall tiles in a wide range of colors have

recently been marketed.’

The application of asbestos cement coating to the surface of wall-
boards for both heat insulation and fire-proofing is a new1 use that
is said to promise greater consumption of short fibres.

than cast-iron pipes,

Mining of Asbestos in the Ceded Districts.

We may now consider the methods of mining which 50 fm: have
been employed in the development of the asbestos deposits in the
Ceded districts of Madras; and, after noting the products and the
prices obtained therefor, we may compare those grades an_d prices
with the grades used in other countries and the values assigned to
them.

Relatively little proving of the asbestos along the dip has been
undertaken and more could be done with advantage. There seems
Litéle syétentatics 99 %mve been littlne attempt to mine. t.he ashest-
proving of the Madras os in a systematic matter. The original quarr-
asheston, ics were made at a number of places along the
contact zone, and each has been developed more or less as a separate
entity, without much reference to its neighbouring quarries. From
the original excavations, drives have followed the tortuous courses
of the deposits of good asbestos. Very few attempts have been made
to safeguard the miners from falls of the limestone roof and no
systematic series of pillars has been left standing. At times, the
roof is bad; at others, it is an exceedingly good, massive band of
limestone, some two to three feet thick, which forms an ideal roof.
No attempt has been made to counteract the deleterious effects of
rainwater infiltrating down to the good asbestos, which it stains
and spoils.

When the price of asbestos is such that the Brahmanapalle
mines can be developed further, then care should be taken to

! 0. Bowles and B. H. Stoddard, ‘ Asbestos in 1931°, Mineral Resources of the United
States, 1981, I, p. 209, (1932).
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remedy these defects. TFirst of all, drainage
mi'n‘gg’.'“""'"“"“ of the  hould be attended to and a very little money

spent in this direction will repay itself many
times over. Drives down the dip should be made in the region of
good asbestos at regular intervals. They should be of suflicient
height to facilitate the haulage and carrying to the surface of the
asbestos won from levels off them. As the good asbestos-bearing
parts of the blocks between drives are being won, great care should
be taken to render those parts safe by the leaving of pillars of suit-
able dimensions. Later these pillars may be removed, provided
adequate support is given to the roof. There is no need for the
levels to be of the same height as the main haulage drives; it would
indeed be uneconomical for them to be so.

The author is greatly indebted to Mr. N. Rama Rao, B.Sc.,
of Pulivendla, in whose charge the dismantled mines of the Mysore
Asbestos Mines, Ltd., at Brahmanapalle were
P entrusted, for much of the remaining informat-
lon in this section.

There are three grades of asbestos commonly found at Brah-
manapalle :—golden, white, and greenish. The golden (N 546)

Kinds of asbestos 15 the best quality but it and the other kinds
found. deteriorate on contract with water which has
percolated to it through cracks and thus caused it to become hard
and brittle.1

Th9 usual methods of extraction were by means of hand-drilling,
explosives, cold chisels and hammers, gun powder being employcc;l
in addition. It is understood that pneumatic
¥ _ drilling had not been employed, though negot-
lafions for such plant had been commenced prior to the dismantling
of the plant at Brahmanapalle.  The industry gave employmen?;
1;0 s:lvcrai{ hundre_ds (;f villagers f{rom Pulivendla, Brahmanapalle,

patia,  Ramanutiapalle, Lingala s :
bloll)u-ing o palle, Lingala, Lopatanutula, and other neigh-

The approximate costs of extraction per cubic foot of asbestos
10:1L. were m't-hc n(;'t:a:}{l;bo(:lfrhg:{)l :t‘.l.{s, 0-8-0.  Allowing .28 ukia

osts of extraction. estos-rock to the ton, this works

out at Rs. 14 per ton of asbestos-rock. But

Ar. N. Rama Rao.

Methods of extraction.

! An interesting paper on the cause of bri o "
been published by N. D. 8 ot J,lnu'“f”“ in chirysotile asbestos has recentiy
(1933). ¥ N D. Soboleff and M. V: Taterinoff, Econ. Geol., XXVIIL, pp. 171175
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from every ton of rock extracted, only 25 per cent. conf,a.ms asbestos
and the yield of asbestos of all grades fr’om t}la.t va}ueii b
The best asbestos is known as ¢ crudcs. and is obtaine y1 an ;
cobbing. The crudes obtain the best prices and. have the onges
; leties fibres, varying from half an inch to one and a
a“gox?nn;ﬁ{;;al treatment half inches in length ; these are 1181'13‘:“}’ fO}llld
and;cosfs. just above the trap. They are divided into

e grades i— .

f.};ure Figrrst; grade crudes (N 602 from No. 3 Pit). ).
£ “"Second grade crudes (N 603 from Nos. 2 and 3 Pits).
i‘}i:'Third grade crudes (N 604 from Nqs. 2 and 3 Pits). .
;A-;.".’[‘he spare fibres from hand-cobbing are collected and, lt' ;
sufficient quality and length, they are :'zdded to the respec dli’ve
grades of crudes. If they are not of sufficient quality to= he so 55-
posed of, they are sold separately as g ﬁbr01w crudes® (N 601).
There seems to be little diﬁorencgbm quahtg, however, between the
i o of crudes and the fibrous crudes.
thlrzugzz%estos-boaring rock that is not hand-cobbed goes through
the mill and from there to the screens. The first fibres collected
are known as ‘crushed fibres No. 1° (N 606). ' . ;

That part of the asbestos-rock left after crushing, which still
contains asbestos, is treated in the disintegrator, the waste rock of
course being discarded. The product from the shakers is collected
and called °fibrous No. 1’ (N 607). ;

What falls through the shakers is sent to the flour mill a}ud th'e
product again put through a smaller screen. The material lelt
on the screen is collected as ‘fibrous No. 2’ (N 608).

The fine material passing through this second screen has not
been marketed as there was no machinery installed at Brahmanapalle
suitable for its extraction. It would give °ashestos powder’
were a suitable mill available.

The machinery charges, crushing, cleaning, ete., came o aboub
Rs. 20 per ton.

The carting to Muddanuru station, at mile 155 from Madras on
the broad-gauge line to Bombay, cost about Rs. 10 per ton, the stat-
ion being approximately 27 miles from the Brahmanapalle mines.

Marketing and Prices of Asbestos.

According to the Mysore Asbestos Mines, Ltd., long-fibre ashest-
os from their mines has been sold for £70 per ton and the views
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_ of experts in London is given as being that it
asces  of Indian oo g gqual to the very best Canadian and South
African asbestos. On the other hand, it has
been stated by a company that the crude asbestos found in India
is of ‘no value for any purpose except in a very small way for ad-
mixture in making up Boiler Covering Compositions’. The Company
in question referred to the brittleness of Indian asbestos, but this
presumably was apposite of amphibole and not Cuddapah chrysotile
asbestos, which is not brittle. The value of Indian crude asbestos
was given as Rs. 10-8 per ¢wt., and those of fibres of various qualities,
chiefly of Canadian origin imported into India, were said to range
from Rs. 0-9-6 to Rs. 6-8 per Ib.

It is extremely interesting to note that there has been a new class-
ification of Canadian asbestos grades introduced recently. Accord-
ing to Bowles and Stoddard?, this classific-
ation may be interpreted as a defensive measure
reflecting the pressure of African and Russian
competition. The following extract from their paper® shows the
method of grading asbestos and gives the new classification of the
Canadian asbestos grades. The classification could with advantage
be adopted by Indian producers.

New classification of
Cuanadian asbestos.

¢ The highest grades of chrysotile asbestos, known as crude fibers, are hand-
cobbed and not passed through crushers or mills. Crudes and some of the highest-
grade mill fibers provide material for spinning. Mill stock is obtained by crushing
asbestos-bearing rock, passing it through beaters, and removing fibers by screening
and air separation. The product is graded and classified according to length,
because both uses and price per ton are governed by length of fiber. Canadian
fiber is graded in a standard testing machine that consists of four boxes, three with
screen bottoms. The top screen is 2-mesh, 11-gage ; the second, 4-mesh, 17-gage ;
and the third, 10-mesh, 20-gage. The fourth or lowest box retains the finest mat-
erials. Sixteen ounces of asbestos are placed in the top box, and the entire set is
ghaken two minutes at 300 revolutions per minute on & machine with a §-inch
eccentric. The residue in cach box is weighed, and the fibers are graded by the
amount that remains in cach box. The louger the fiber the larger the proportion
in the upper boxes. Fibers designated 2-8-4-2 show 2 ounces in the upper pan,
8 ounces in the second, 4 ounces in the third, and 2 ounces passing through all the
screens.

For many years each Canadian company sold its

. : products under its own trade
designations, In 1931 Canada pl

aced her products on a higher marketing basis

1 0. Bowles and B, H, Stoddard,
United States, 1931, 11, p. 209, (1932),
2 Loc. c¢it., pp. 205-206,

‘ Asbestos in 1981, Mineral Resources of the
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by establishing a uniform classification. The mine classes agreed upon by the
Quebec producers follow.

New classification of Canadian asbestos.

Jroup. Standard designation. Definition.

I | Crude No. 1 : . . | Crude fiber £-inch or ionger.

9 | Grude No. 2 run-of-mine, and | Crudes consisting chiefly of fiber { to §
sundry crudes. inch.

3 | Spinning or textile fiber . | Mill fiber testing 0-8-6-2 and over.

4 | Shingle fiber . . . | Mill fiber testing below 0-8-6-2 and in-
cluding 0-1}-9%-5.

6 | Paper fiber . ; . . | Mill fiber testing below 0-1}-91-5 to
and including 0-0-8-8.

6 | Waste, stucco, or plaster . | Mill fiber testing  below 0-0-8-8 and
above 0-0-5-11.

7 | Refuse and shorts g . | Mill fiber testing 0-0-5-11 and below,
including material testing below
0-0-1.15 if it weighs 35 pounds or
cubic foot, loose measure.

8 |Sand . ; v . - | FMine asbestos and rock weighing 35
to 75 pounds per cubic foot, locse
less per measure.

9 | Gravel and stone s . | Mill products weighing 75 pounds or
more per cubic foot, loose measure.

Mill fibers, including groups 3 to 8, are divided into 36 subgrades, which are
fully defined in a recent report by Duresne and Larochelle.’*

YA, 0. Duresne and . Larochelle, ‘ The Classification of Canadian Chrysotile
Asbestos’, Can. Min. Met. Bull., No. 240, pp. 224-232, (1932). Compare with the
g_l'udes of the chrysotile ashestos from the Krasnouralsky mine in the Ural Mountains, as
given by V. Avshinov and B. Merenkov, Trans. Inst. Econ. Min., U. S. S. R., No. 45,
p. 80, (1930),
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According to Bowles and Stoddard?, the
World  prices  of prices of asbestos in 1931 were lower than in
asbestos. .
the preceding year:—

¢ Crude No. 1 quoted at $350 to $400 a ton in December, 1930, dropped to
between $250 and $300 in January, 1931, but increased to $400 a ton before the
end of the year’ (1931). ¢Crude No. 2, quoted at $250 to $275 in December,
1930, dropped to $200 a ton in January, 1931, and did not recover throughout
the year. Shingle and cement stock maintained prices equivalent to those
quoted late in 1930, but the price of paper stock in 1931 was much iower than
in 1930. With building and automobile manufacture far below normal, the
asbestos market was sluggish, and the volume of material was exceptionally
small.’

1 Loc. cit., p. 208.
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CHAPTER VIIL

THE ASBESTOS INDUSTRY IN INDIA,

f the preceding chapters of this mem- }

As a natural consequence O : :
oir, the question arises as to what extent is the ashestos industry :
im’portant as far as India is concerned. As statistics are the ,

best answer that can be given to this question, the ﬁgurcs. given i
in this chapter should prove of interest to those seeking inform-

ation in this connection.

Production of Asbestos in Tndia.
i bestos produced in India
The total quantity and value of the as :
during the pe%iod from 1906, when the first figures are available, |
to 1932, are given in Table X which follows :— |

Table X.—Quantity and Value of Asbestos produced in India during
the years 1906 to 1932,

( 246 )
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TaBLE X.—Quantity and Value of Asbestos produced in India during the years 1906 to 1932.

\ ‘ MYSORE : INDIA.
RAIJPUTANA & BIHAR AND ORISSA : | CENTRAL PROVINCES® MADRAS :
AJMER-MERWARA. | SERAIKELA STATE. BUANDARA. CUDUAEAS ) BANGALORE. HASSAN, TOTAT.
Year.
Qag;l.- Value. %‘g,‘_" Value, Qu‘:;,“' Value. Qtrllt?;'l.- Value. Qt;f;:- Value. %‘:‘;“' Value. (%;l';n - Value.
Tons.| RS, | £ |Tons.| Rs. £ | Tons.| Rs. £ | Tons.| Rs. £ Tons. Rs. £ Tons. Rs, £ Tons. Rs. £
1900 e e 3% e > .o oo .. ce .o e . .e as o 200 (a) 45 20°6 (a) e
1907 oe e ve .e ve o's .. ce oe s .s .o . .s e .e e on e .e .e
1908 . < o o os . | 180 (@) | .. .- . . . . S e - o 180 (@) .
1909 o e 3 o = 5% A A =% 25 = = A v o %5 o o il v .-
1010 o - 5 e ~ 5 30 90 6| .. o v o e ‘1 v =X i R) 90 6
19138 e o ve ~ 5 N I % e G 4 o 25 o o o — EL ws -
1014 .5 v o o s i 5 o % A O “ ve o o 50 344 23 50 344 23
1916 2 oo = o8 o o v £ o s A 5 | S ¥ b 60 380 00 50 130 a9
1017 o os e v o o 70 540 36| s 355 - ve A v 141°0 4,000 207 1480 4,640 303
1018 e e R it as s 130 | 1,108 sl os e =, o oy 3440 13,860 801 3570 14,408 905
1019 5 5 & A A o 00| 1,800 | 121 .. wv e ] . ve oF 379°0 15,160 1,318 3380 10,660 1,450
1020 o - o e i Z 5 . - o e = 107°0 | 4,280 428 1,711°0 68,140 6,844 1,8180 72,720 7,272
1021 . - o | 128] 1,000] 73] .. - i 3 o > 670 | 2,080 179 2370 0,480 632 3155 13,260 834
1022 o s o o o . | 140 | 1,400 93| .. o i o o O 2280 9,120 608 242:0 10,620 L
1023 o o 7, o 5 i v A . 55 < - -3 < 5% 247°0 9,880 660 247-0 0,880 05Y
1024 ~c . .. | 920 11,650 | 831 | 198 | 1,876 | 135 | 135 | 65,400 | 388 55 A % ao o & 263 18,8260 1,364
19026 = 5 % v o on e o . | 1600 4,796 | 3801 2 as o i o> ae 160 4,700 301
1020 o N ., | 4000 5000 873 .. e . | 184 | 5,520, 4138 oo vo -~ “ s e 684 10,520 786
1927 67 1,150 | 86 | 400 | 65,800 | 432 | .. o o | 2200| o008 | 408 . .- . . S% 2 077 13,651 1,011
1928 % o .. |118:0 [ 20,460 [1,627 | .. e e &5 | 1,276 05 i 0 ) . . . . 1566 21,736 1,022
1020 | .. i .. | 800 ( 10,000 | 746 .. = .. | 884| 3100]| 236 | °s vs . 150°0 3,000 224 3184 16,160 1,206
1030 % 5 i (o e 0 - A - 332 1,190 88 l & 7 e . ak . 332 1,100 88
1031 | 60 70 i [0 v & i v o e oo 5 t e o % = . ¢-0 70 o
1032 | .. [ .. | .. |oo0o]| o000] o77| .. = e e - > \ X 20 X . . . 000 9,000 677
|
& |
Toran| 117 |1,220 | 01 | 6016 | 62,010 | 4,650 [ 838 | 6,410 | 465 | 2000 | 27,051 | 2,074 ' Coad (B 0T | BAGTO | 1531141 11,488 | 44380 | 238,608 | 19,384
() Value not known. | L
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It will be seen from the figures in the table that by far the greatest i ' i | _
amount of asbestos produced in India has been cbtained from the All this asbestos was produced from the mines in the Pulivendla
Hassan district of the Mysore State; but since | taluk of the Cuddapah district. The 1929 exports account for 843
o :;mir:“ the greatest production ceased there, a certain amount has } tons ?f the total production of 88-4 tons from. the Cuddapah dis-
; been obtained from the Seraikela State in ' trict in that year. No other figures are available, but it seems
Bihar and Orissa and from the Ceded districts of Madras, with which certain .tha.t far more t_:ha.n the 98 tons accounted for above has
latter deposits we have been particularly concerned in this memoir. found s way to foreign markets. y
The Hassan asbestos and the Seraikela asbestos are of the amphi- It is 11.11731‘63131118 to note here that the Asbestos and Bel.tlng
bole type, whereas the Cuddapah asbestos is chrysotile. ; Co., Ltd., imports finished asbestos goods made from South African
It will also be noted that in the past 26 years, 4,438-6 tons of or Cs:n.a.dian asbestos and pu.rclmses_ 109a11y comparatively small
asbestos valued at Rs. 2,38,668 have heen produced in India. Dur- quantitics of asbestos for use on application work.
Mo i ing the years 1916 to 1932 inclusive, approx-
roduction very sma U : | s
compnred'wilh h{,pms_ imately 4,400 tons of Indian asbestos of a World Production of Ashestos.
total value of Rs. 2,38,000 were produced. s A g ] J
These figures pale into insignificance when compared with those of It is instructive to turn to the interesting figures of world product-
the imports into India of manufactured asbestos as given in Tables ion given in Table XII on f’hl_s and the next page. They have })ccr
XV and XVI on pages 258 to 261; but they are none the less . taken from the valuable Statistical Summary for 1929-1931 published
interesting. ' ' in 1932 by the Imperial Institute on page 34 of ‘The Mineral

Exports of Asbestos from India. g Industry of the British Empire and- Foreign Countries’.

It may naturally be asked, what happens to the asbestos produced
in India ? TIs it utilised locally, or is it exported ?

A certain amount of Indian asbestos has undoubtedly been ex-
ported, bubt as asbestos is not specified separately in the export

TaBLe XIL.—T%he World’s Production of Asbestos duving the years
1929 to 1931 (long toms).

trade returns collected by the Director-General of Commercial In- |
telligence and Statistics, and as figures for its exports are not main- i Producing country. L e LIS+
tained by the various Collectors of Customs, the author has been
unsuccessful in his attempt to ascertain what proportion of the local -
product is exported. Britisu Laerne.
: It is known, however, that the Mysore Asbestos Mines, Ltd., Southern Rhodesia . + . . . 38,066 33,720 21,466
shipped the amounts given below in Table XTI :—- LD L e AR e Il o 11,450
3 . Chrysotile . ' . . . . 204,804 251,019 141,470
Tasie XT.—Eazports of Indian Asbestos. Ci,s,?lc S X . g ( 1,286 0;;,5.1(; 21002
¢ Spinning stocks . - 5 . . 17,614 12,886 10,115
: T Shingle stocks . 5 " g . 30,391 20,170 9,782
Year. Quantity. Destination. Millboard and paper stocks . . 2,046 71,544 33,260
Iillers, floats and other short fibres . 143,624 106,508 79,674
Sand, gravel and crushed rock . ; 16,913 36,365 6,437
1920 Lbs. Aotinolite . . . . . . 27 30 31
. . . . . . . . 163,600 | Belgium. 5 Cyprus . . v : . . ‘ 14,110 7,256 1,138
g ; P ] ¢ ,
February, 1930 ' . 26,270 Lon(!on. India o < 3 s . = 3}8 :%J 6
ST . . 25,600 | Belgium. Australia . . F . . . 256 82 128
3,000 | London.
Torarn . 219,270
376,000 315,000 176,000
{
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TasLe XIL.—The World’s Production of Asbestos during the years 1929
to 1931 (long tons)—eontd.

Producing country. 1929. 1930. 1931.
TorrigN COUNTRIES.
Finland (Amphibole) . 1,600 1,061 (a)
France . c . . 740 (a) (a)
Greeco . v . . oie - 2
Italy " c 5 2,580 710 a
Russia . - . - . - 38,425 53,228 66,000
Mozambique . : 3 s e 16 a)
United States (sales)—
Amphibole . 5 1,046 526 331
Chrysotile A 1,771 3,262 2,551
China . 5 273 310 260
Japan (estimated) 1,000 1,000 1,000
Turkey . . o 5 4
ToTAL 47,000 61,000 72,000
WozrLp's Toran 423,000 376,000 248,000

(¢) Information not available.

(b) Production is not available by kinds, but sales

(in Iong tons) were as

follows :—

_— 1929, 1930. 1931.
Amosite . 5 ; . 8,268 2,930 1,863
Blue o . . . . . 5,384 4,804 3,259
Chrysotile . . : 15,845 9,392 8,873

THE ASBESTOS INDUSTRY IN INDIA. 253

They state that from 1912 to 1915 inclusive, Canada had & l.nonogoly
ou exports to the United States. From 1916 to 126 mc.lusl.ve,
Africs was a keen competitor. Beginning in 1927 and continwing
through 1931, Russia also competed with Africa and Canada ior the
trade of the United States. .
Are the largest producers of asbestes the largest manufacturing
countries 2 and which of these countries supply India’s needs of
manufactured asbestos goods ? In Table XIII,
compe, chiel exporlins  which contains information taken from pages
2 35 and 36 of the Statistical Summary for
1929-1931 of The Mineral Industry of the British Empire and
Toreign Countries’, issued in 1932 by the Imperial Institute,_ the
oxports during these years of asbestos from all countrics are given,
Reference may be made to pages 37 to 40 of this publication for
details of the amount of asbestos, manufactured and unmanufacts
ured, imported into the various countries of the world during the
years 1929 to 1931.

TasLe XIII.—T%he Ezports of Asbestos during the years 1929 to 1951
{long tons).

It will be seen that India’s production is a very small fraction
?f _thq world’s production, Her six tons in 1931
s Insignificant when compared with the 248,000
, tons world production in that year. Her
lzugest. 'productlon smee 1921 was the 318 tons produced in 1929
which is a very small proportion of the 423,000 produced in thc’a
whole world during that year.

3 Canada 15 the lfzrgest producer, followed by Russia and Rhodesia.
Lixtremely interesting comments on the asbestos industry in foreign
y countrics are given in the *Annus )
et v Wi g nnual Report
i of] the Quebec Bureau of Mines for 1931 L to

which reference may be made, particular] o
Nl s . - . s Y : l : f ‘ f th
]é"tgd‘]l(;l i(z) tl'w Russian situation. The comments Pof Bowle}s ‘alnd
ntoddard? with regard to the last 20 years also merit attention,

P I\I. . O t- 1 St tisti i 52 19. o
I b. 1\'1 ""“g perations and Sta ls“LB) Pp- =V, e
2 J]l”l(l{ll RCGO(U‘CCS 0, HCC Ull!lC(l b[(xlﬂo, lJJl, l‘t. II, P -OS, (lu'J.,).

India’s  insignificant
production.

Exporting country and deseription. 1929, 1950, 1051,
Brimisu laeine,
United Kingdom—

Unmanufactured—— b ) e,
(Crude and fibre - o8y G901 12&
Waste, including asbestic o 11 19 : 58

Manufactured . ‘ 33,189 28,088 21,398

Southern Rhiodesin— ’
Unmanufactured - 40,773 al,043 26 i
Manufactured . . .. ‘ (£113) (£17) e

Union of South Africs—-

Unmanufactured . = - 10,520 10,756 13,626

Manufactured (£ Souwth Africar) . {£1,192) (L£281) (£82)

Canada—

Unmanufactured . . 128,320 93,001 63,504

Sand and waste . < 132,415 7,197 12,019

Manufactured (£23,289) (£41,015) (X24001)

British Malaya (ineluding re-oxports)—

Manufactured s . R : 202 124 B
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Tasue XIIL—The Eeports of Asbestos during the years 1929 to 1931

Tapui XIIL—The Expoits of Asbestos during the years 1929 to 1931
(long tons)—contd.

(long tons)—contd.

Exporting country and description. 1929. 1930. 1931. Exporting country and description. 29 4180, e
Brrrisa EurmRE—conid, ForeieN QouNtRIES—Con!d,
Cvtrus— Poland— ; )
yl%nm:mufnobured 5 . 5 13,796 5,309 3,671 Unmanufactured . : 8 iy r(,
Australia (including re-oxports)— Manufactured . ® 6 2 %
Packing (£ Australian) . : (£1,692) (£935) (£1,684) ! =
Now ZoalEnd Russia . - . v - 12,404 15,500 13,030
Manufactured (£ New Zealund) . o o (£40) bead
pain—
Unmanufactured . . o 30 180
I'orEraN COUNTRILS, Manufactured 6 ES 76
Austrig— Sweden—
Unmanufactured . 104 114 81 Unmanufactured . . . 2 1 2
Spun and woven 5 146 128 76 Manufactured . . - 9 7 5
Paper and board . . . 154 141 130 X
Coement sheets . : A z 82 54 95 Switzerland (including mica)—~
Other manufactures . . ; 7 14 9 Unmanufactured . . . 23 8 9
. Manufactured . - s 485 437 203
Belgium-Luxemburg B, U.—
Unmanufactured . 3 2,114 314 237 United States—
Spun and woven . 131 114 63 Unmanufactured . 633 688 1,630
Paper and board . 646 484 339 Spun and woven - s . 884 797 567
Other manufactures 52 50 22 Paper and board 759 S50 567
4 Brake liniqgs . . (£313,071) (£282,202) (£249,000)
Czechoslovakia— Pipe covering and cement . 3,076 2,976 038
I‘Jnmuuufucl;urcd . 98 264 462 Roofing squares . . (£123,620) (£80,838) | (£109,000)
Spun and woven 63 28 54 Other manufactures 5 3 2,184 2,138 1,068
Paper and board . 561 554 541 y )
Other manufactures ‘s 112 141 102 Japan 4 (£17,599) | (£18,883) |  (£15,992)
I'ranco—
Spun and woven . . 8 547 395 258
Paper and board . . . 3 644 262 5 S i i
205 Imports of Asbestos into India,
Germany— - . B
g,,mu,luj‘uomwd A 574 302 553 In Table X1V, figures for the maports into India of raw asbestos
Spun and woven . 2 861 3 * packl : he share X ) OVINCE aTe o
B o o ;:’11.;.13 E'.}sg'll f.ox packing and tfl_(,( :ilmu, thereof of e.u(,h province are given for the
Other manufaotures : : y 582 570 535 imfx‘u(.;ml );'curs_ 1919-20 to‘ 1931T32 lllChlb:l\'c. In Tuble XYV, the
by i coulta_bpou(hug figures are given for manufactured asbestos used as
~ k- " P i 2 K . & XV 5 ) TOT IO - 2 A N -
g;) man ﬂd‘bv? ;;,‘f . - 2’2(7’(1) 5 1 };aonuflgt I.u1 TLII)JIe XVI, the (,oncbpon(yng figures are given for
Papor and board. | Set s i - 151 anwactured  asbestos other than packing. The very interesting
((ﬁncnt pro(}ucts . . . . 12,433 10,762 7,3u§ tlglue.s i these three tables have been extracted from various
e ma b ) ¢ A 5 i 1
er manufactures e & 47 19 7 Annu(}l' Statements of the Sea-Borne Trade of British India with
Molhaiinnda | . IL . e iy R g the British Empire and Foreign Countries ' compiled by the Direct
. or-General of Commercial Inte

lligence and Statistics, Caleutta,
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Tasue XIV.—Imports of Raw Asbestos into India, and the share thereof

Country of consignment, | 1019-20. | 1920-21. | 1021-22, | 1922-23, | 1023-24, 1924-25.
- Ela|8|a (82|84 |8]4|8]s
Unlted Kingdom 30 |4,630 | 3| 710| G| 820 126 | 3,125 .o
Other Britlsh Possesslons 28| 5| 650
TOTAL BRITISH EMPIRE . | 39 | 4,630 3 710 6 820 126 | 3,153 5 5560
Germany
Share of Bengal 20 | 3,680 45 13
»  Bombay . 19| 80| 3| elo| 6| 775 o 1126 13,125
» Sind
" Mudras 100 15| 5| ss0
TOTAL 30 (4500 | 8| 710 6| 820 ¥ 126 {3,158 | 5| 550
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of each Province, during the financial years 1919-20 to 1931-32.

1925-26. | 1926-27. 1927-28. 1928-29. 1929-30. 1930-31. 1931-32,
4 = P : : S -
: E|a[8|4[8]4 : |8 |2
oo | R L e R

20

20 2| o5 41| 82| 414 | 33| 263 5
08 | 1,050

2| 05

95 [ 1,050 41 3 202

20 W 22| 83| 26
98 | 1,070 2 05 11 42 [ 414 35| 26y
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i ing and the share thereof of each Province, during the financial years
TasLe XV.—Imports into India of Manufactured Asbestos for Pack- 1931-32.2
1920-21 to
1024-25. | 1925-26. | 1026-27. | 1027-28, | 1928-20, | 1920-30. 1930-31. | 1981-82.
Country of consignment. 1020-21. | 1921-22, | 1922-23.| 1923-24.
Rs. Rs. Rs. Rs. Rs. Rs. Rs, Rs.
0 = m. ~ 8,650,551 | 3,44,460 | 3,790,178 | 6,565,840 | 2.,04,158 4,72,876 3,43,447 1,01,618
United Kivgdom . . + « . . .| 788160 | 3,50,428 | 3,568,693 | 4,03,139 2,889 .- 616 440 1,483 = = -
Straits Settlements (including Labuan) . . 5 3,345 5A 445 . s o o - wis ~ o
L3 S b A L | : Y 13558 b " 10,149 - . v s o e
ST O Gl R S [ " £ i o5 va 101 g 396 415 2 172
Other British Possesslons . . . . = 370 135 116 26
3,564,440 | 3,54,600 | 8,70,805 | 6,56,280 | 8,906,012 4,78,201 3,483,440 1,901,785
TorAn BRITISH LIMPIRE . | 7,568,630 | 8,568,908 | 8,060,205 | 4,03,609
12,037 14,354 17,244 9,105 | 17,373 25,176 1,15,879 27,408
Germany . . . . . . - - 5 141 1,630 2,483 ] | s .. 1,396 1,149 751 2,522 3,386 3,365
it RS PN e ) B B, v o ! 18,036 | 10,486 8,273 7,006 6,063 9,047 11,333 5,860
Dilglim, o4 s o w24 .0 1,520 80 3,775 | 16,803 = = % = i . & 0
e T me s A T 1 e - " i 1,955 13,002 3,650 5,172 2,182 5 1,138 1,122 3%
] | jadtieg CLOER Aok S, 50 | g . 1l B - v us s 2 A 4,797 "
s ook i B AT W B W i 3 1 i o~ - 622 1,320 - 2,618 4,312
R R D AN S e ) [y M . | o = ) = o 6,917 2,368 2,410
Czechoslovakla . . + . . . s o i ve ! : pe i 1] gt Al =
Serb Croat Slovene State . . . . . e e 5 o3 " e Ad =3y o e . > &
R O IR S TS (S S ) ) i3 4 { 52,332 | 20,000 | 26,354 20,507 16,320 41,618 20,243 10,650
Fapands, oL Zh ] o NEALECAE B 780 | 54701 | 08,057 | 48,024
I e 16,428 7,788 | 17,921 6,108 | 11,62 12,500 9,004 7,668
Vid Atlantlo Coast . . . . . ., 8,650 | 22,604 [ 14,255 2,340 a £ 167 609 039 . . 761
VdPsaboCossb o = si s d . RN i B o el %080 i & 17 4 15
Othier Foreign Countrics ' . v ‘ s oo ' 0612 706
s 1,138,711 66,440 | 76,680 | 47,018 57,106 1,01,108 1,71,604 02,341
TOTAL FOREION COUNTRIES 12,020 | 77,676 | 1,19,22 72,401 S =
1,82,276 | 1,41,242 | 1,40,810 | 1,64,145 | 1,74,700 1,08,736 1,42,633 67,760
Share of Bengal ... .. .| 3,03,000 | 210,133 | 1,82,477 | o,07,874 1,068,806 | 1,42,846 | 1,62,616 [ 1,16,736 | 1,08,904 1,66,690 2,38,012 94,407
wo Bmbay ... .| 220180 77006 1,90,185 | 1,08,551 | e ekl 10t redeni]™ sueny 7,007 20,007 17,019
s B AR R e A 8,120 | 42,851 6,246 | 12,121 10602 | 43,048 | sorez| 27,02 | 24,404 60,900 30,076 21,907
wo Madws .. ..., dgop510| s000| s2,013] 24708 ' SROT| ot | 107135 | 3,0642¢ | 100,071 |  1,00280 83,455 63,627
wo Dm0 0 o] w200 enene| 128514 677
408,161 | 4,21,068 | 4,560,484 | 7,03,808 | 4,53,118 5,74,300 5,165,043 2,654,126
TOTAL .| 771,450 | 4,531,484 | 4,790,434 | 4,76,010 : ' * No details are available for the year 1010.90.
' Bhown as a forelgn country from 1023-24,
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. . ‘
Tasie XVI.—Imports into India of Manufactured Asbestos other than Packi . Y :
years 1919-20 acking, and the share thereof of each Province, during the financial
to 1931-32.
1
Country of consignment. 1010-20. | 1020-21. | 1021-22, | 1922-23. | 1923-24.
¥y g 1924-25. | 1925-26, | 1926-27. | 1027-°8. | 1928-20, | 1920-30. 1930-31. 1931-32,
Rs, Rs. Rs. Rs. Rs.
2,48,0 9,75,000 | 6,47,930 | 5,90,942 | 5,21,004 &, Rs. Rs. Rs. Tts. Rs. Ra. Rs,
United i SRR . LEEARRS. 00 q i
SRR e : Pl = - 7,61,330 | 10,060,900 [ 15,60,187 | 23,33,086 | 20,00,037 | 16.94,857 | 14,37,108 0,24,618
Ceylon o DRESENEEIES 100 240 2,160 469 13
241 3,738 991 20 115 108 1,807 1,782
Straits Settlements (Including Labuan) . " . e o va s Ly A
% e 2,165 v 2
New South Wales 5 v . . 2,300 . " i os < ’
Canadn 3 5 . 5 - . oo . oo o S "830 .. -2- op .o .o
- o S 990 7,048 4 2,722
Other Britfsh Possessfons . . . 10 s 327 o 205 ) A ,601 7
o o = s 302 53 827 .
Torar BRITISR EMPIRE ., | 2,46,310 | 9,765,330 | 6,60,407 | 5,91,401 | 5,21,882 _
e a0 761,671 | 10,64,044 | 15,01,640 | 23,284,461 | 20,03,905 | 17,04,258 | 14,414,433 9,98,074
it S L S S > 1,330 8,241 4,761 11,310 o8 e
5 7,905 45,029 42,754 5.005 o
Netherlands . . . . . 2,010 | 16,510 9,202 i % 4'380 e ; i 98,095 83,250 | 1,683,443 90,105
» 21,044 2,300 : 2
Blfton. o R LTS s 35,400 35,418 56,077 76,704 Sl 84'4 7174 1886 216 9,880
e 5 Vi « "
e ENSRRS MS 1 E Saina b o) , r.nzt; 1,05,331 | 1,40,567 | 2,14,602 2,790,080 2,929,704 8,662
.e 5 s s ke
Tl o DO - LWL - 84,280 5,208 | 11,678 54,330 sl 85,351 . .. .
TN T & o 4,608 B N AT 185, 4,391,050 | 4,683,204 [ 3,67,330 4,73,002 2,398,620 1,31,286
PG R . i % oo N 831 7,186 2,788 9,627 | 81,415 10,164 10,8156 2,048
Crechoslovakls . . . . .| . % % i o 1 m’°:° 17486 | 2870 1457 9,456 16,020 5,374
s 797 2,265 3.07 e
Serb-Croat Slovene State L S o o i, o Se 5 8,018 1,271 8,105 10,121 4,834
Asintlo Turkey . . . . . e 10| 18,678 e s k £ e . 12,000 1,22,458 53,548
China (exclusive of Hong Kong and Macflo) 1,020 o ot & i ¢ = o oo . = Rs % e
Japan . . . . . . . 10,810 0,250 11,607 17,980 6,800 e '—'618 oe .e . % - Va
United States of Amerlea— = Ll 1,488 5,701 3,450 4,110 12,788 450
Vid Atlantle Const . ., . . 41,800 [ 28,480 | 41,743 | 23,602 | 130,403 09 £a1 10
S | 22.59 n «
o O N ~ 3 ) y ) l 5 0,165 | 86,087 | 50,850 | 04,000 73,081 650,008 23,008
Argentlm . . . ., . . - = ” - ” i i 04 e o 837 8,714 ”
v A 603
Other Forelgn Countries ‘ . . b . & 5 = ’ 1,6( o os . % o
. % 120 5 =
TOTAL, FoREION COUNTRIR® .| 055,730 | 1,22,200 | 1,48,078 | 1,14,663 | 1,79.052 | - - 56 3 o 7
» (9,002 1,580,010 3,85,228 6,065,970 710.606 R R o — S
7, 10,666 7,050,851 0,67,172 8,77,007 3,609,450
Share of Bengal - . = 3 2 9 —
. Do 1,10,100  2,83,170 | 2,42,146  2,75,030 | 2,84,000 6,33,176 | 4,165,632 | 8,02,035 | 12,00,376 | 11,51,211 | 1071404 | G000
wige Bombayeees T « | 144,400 | 0,190,880 | 3,98,322 | 3,13,987 | 8,09,747 343,502 | 6,006,403 | 777072 | 754180 o ik gt Sy
» slaule » U0, (Y EIY I 7,34,132 9,13,665 095 - <
O i v L 3 7,370 | 72,230 8,814 | 13,470 9,619 l 10,886 | 25,683 [ 50,644 | 2,01 | W 5 g s
i) B,b3 50,0 2,921,708 | 2,51,788 2 ’ :
TR L R R 080 [ 48,800 | 58,103 [ 43,018 | 21,500 - 55,044 | 142,578 [ 24053 8 o .0 e & BB ASs 1,80,843
=1, | V9, e, 00 2,42,635 5,84.501 3,38.300 3.52.905 o e
’ I . . . = e 1959, »0 2,200 2,883,014 2147
W R © .| __ 59870 73,420 | 91,505 | 60,609 | 76,569 ‘ 1,08,873 | 2,50,066 | 2,03,750 | 3,00351 | 2.14.850 20,315 i —
' 01, .-_‘ <, 14,854 1,839,815 1,87,872 71,097
0T }! V2 - - |
ToTAL . | 3,02,040 | 10,97,600 | 7,08,480 | 7,006,064 | 7,01.504 11,851,481 | 14,409,872 | 22,27,095 | 30,45.127 | 2840510 | smr
WA0,127 | 2241081 26,771,480 23,‘.’1,.”0 1'-3,-“3,-'3(]
A
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Tt will be seen from the figures in Table XIV that the imports
into India of raw asbestos were practically negligible and now have
ceased. This is very important as it shows
AL e, ™" that there has been very little, and there is
sERRITAIE at present no, indigenous industry in India for
the manufacture of ashestos products from raw asbestos.
During 1931-32, the chief supplier of India’s needs of manufact-
ured ashestos, both for packing and for uses other than packing,
The United§Kingdom 75 the United Kingdom. The United. King_—
the chief supplier to dom has always held pride of place in this
India of manufactured regpect,  With the passing of years, the de-
SHchEs. mand has been variable; but the proportion
supplied by other countries has gradually increased, though not
regularly. In 1920-21, the first financial year for which separate
figures are available, the United Kingdom supplied Rs. 7,58,160 of
packing and Rs. 9,75,090 of other manufactured asbestos, against
a total of Rs. 12,920 of packing and Rs. 1,22,260 of other manufact-
ured asbestos supplied by foreign countries. In 1930-31, the United
Kingdom supplied Rs. 1,91,613 of packing and Rs. 9,24,518 of other
manufactured asbestos, against a total of Rs. 62,341 of packing and
Rs. 3,569,456 of other manufactured asbestos supplied by foreign
countries. These figures show that serious competition has been
met in the Indian market by the United Kingdom, Germany and
Japan have been the chief rivals in the supply of packing, with a
constant smaller supply from the Atlantic Coast of the United States.
Italy, generally, has been the chief supplier of other manufactured
ashestos, with Belgium seccond and Germany and the United States
not far behind; Germany has risen now to second place and the
Serb-Croat Slovene State has appeared prominently.

The figures given in Tables XIV to XVI have been summ-

arised in Table XVIL. Tt will be scen that the largest imports

into India of asbestos were made during the

Summarised table.  financial years 1927-28, 1928-29 and 1929-30, in
that order,
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TasLe XVIL—Total value of all kinds of Asbestos imported into India during the Jinancial years 1919-20

to 1931-32.
¥
rom 1010-20.| 1020-21,) 1021-22.| 1022-23.| 1023-24.| 1024-25.| 1025-26.| 1026-27. 1927-28,) 1028-29.] 1920-30,| 1080-31.| 1031-82
Rs, Rs. Rs Bs Rs Rs Rs Rs
: g : 5 f 8 Rs, Rs.
BRITISH EMPIRE, % 5 ®
Raw - T 4,530 710 82
’ Off =ore 8,158 550 20 95 41 414
Manufactured— : ? 3 L b
Packin, . s . 5
¥ ; 3 (@) | 7,58,530{ 3,63,003| 3,60,205| 4,03,009 8,564,440/ 8,64,600] 3,79,805/ 6,66,280| 3,06,012 4,73,201 3,43,440| 1,01,786
T than pa . . 2 ; : %
e packing 2,46,310] 9,75,330| 6,50,407| 5,01,401 5,21,882 7,61,671{10,04,044)15,61,040(28,34,461(20,93,005/17,04,258|14,44,433 0,28,074
) il ’ ’

TOTAL BRITISH EMP, 2
IRE | 2,50,840 17,34,670]10,05,135] 9,51,606 9,28,044/11,10,501(14,19,273(19,41,630/20,00,782 24,00,801{21,77,812|17,87,882| 11 20,769
’ L) e ) ’

TOREIGN COUNTRIES,

Raw . . . &

‘VIONI NI XYISNANI SOISHISY HHL

i 0 . . % o 1,050[ .. i .
Manufactured— . . o)
Packing. . » -
acking (a) 12,920] 77,5676| 1,10,220( 72,401/ 1,138,711 66,440 76,689| 47,618 67,100 1,01,108| 1,71.504 62.341
Other than packing, < = ,01, ,71, ¥
her than packing 55,730 1,22,260 1,48,073] 1,14,663) 1,70,052| 3,89,010| 3,85,228| 6,065,070 7,10,606/ 7,65,854| 0,67,172 8,77,007] 8,560,450
IR EN i1y YOV,

'0TAL FOREIGN COUN 5
T NIRIES | 55,730( 1,35,180| 2,25,640] 2,33,802] 2,52,053] 5,03,621 4,52,727| 7,42,508 7,68,284 8,12,000[10,08,28010,48,001|  4,21,707
2 b o g 1edy

o GRAND TOTAL . | 3,06,570(18,69 75012 >
»09,750112,30,784/11,85,498)11,80,007|16,20,182(18,72,000(26,84,204(37,49,00¢ 83,03,351(32,46,00228,36,488| 15,42,556
(a) Figures not available. ldeb
o
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Similar figures are given in Table XVIII for the calem?.a.r yea?tl:]s1 “ Future of the Asbestos Industry in India.
1919 to 1932 inclusive, as these may be useful for comparison WI

other countries. They have been compiled The value of manufactured asbestos used for packing and for
Statistics for calendar £ 0\ yarious ¢ Accounts relating %o the other purposes, imported into British India during the year 193'.},
e i Sea-Borne Trade of British India with ﬂﬁe | Scope_for consumpt- ?imwn!:ed f o 1211 131‘1115 Bt Jopess. s
;A ! : tries °, published annually by the ‘ ion of Rs. 20 lakhs of figure 1s smaller than the values of the amounts
Drip Eén puela:fd Ciﬁg%?cigoﬁtemgma and Statistics, Calcutta. sihesibRatalaly: imported during each of the years 1923 to 1931
Direstor-Gienera | inclusive, but is somewhat greater than the figure for 1922. It
TapLe XVIIL—Value of Imports wnto India of all kinds of Asbestos would appear, therefore, that there is scope for the annual consumpt-

ion in India of at least some 20 lakhs of rupees worth of manufact-

; rs 1919 to 1932.
duringh die™ colendal e ured asbestos; and it is likely that the consumption would increase

were there an indigenous manufacturing industry.
MANUFACTURED. %
. Would manufacturers be compelled to import asbestos raw fibre
Year. RAW. Manufactures G in order to run the industry profitably ? Would it pay them to work
ki other than the known deposits of asbestos in India ?
acking. o e known deposits of asbestos in ia ?
P packing. Import duty and royalty. . =
Foreign fibre at present pays 25 per cent. duty
and so the local article has a big preference as the royalty on it is
Rs. Rs. Rs. Rs. only 2} per cent. of the sale value at the pit’s mouth. What are the
%10 B sl O (@)2,07,270 2.10,390 available reserves of Indian asbestos ? Are they sufficient for the
b 16 07500 needs of the manufacturer ?
TOZDTRY 5 1,970 (b)5,86,190 19 i i A glance through the summary of the asbestos occurrences in
1021 o ¥ 930 5,01,526 8,56,796 13,59,252 ,' India other than in the Ceded districts of Madras, which forms
ot | 45 4,59,044 7,18,583 11,78,572 ,‘ No attempt yet made Chapter V of this memoir, shows that o
= Sobail |‘ to estimate the reserves attempt whatsoever has been made to estim-
192308 s & = 3,125 5,24,818 (o i : of asbestos in India. .45 the amount of asbestos available in India.
1924 a3 578 4,45,904 8,74,020 13,20,502 It is not possible to do this with the amount of data we have in our
. Bl 1,070 414,331 15,090,657 19,25,058 possession at present. .In the. Ceded districts of Madras, there_ ha}s
- also been no systematic proving of reserves, and here, also, it is
1926 . . . 4,34,717 Lo e o 3 impossible to give now even a rough approximation of the potential
1927 136 7,45,320 29,07,977 36,53,433 reserves of asbestos in, say, the Brahmanapalle-Lopatanutula area.
o — i 4,33,058 20.84,083 34,17 555 There is no doubt that there is available in India material suit-
able for use in an asbestos cement manufacturing works. The short-
ozl L 263 5,562,274 26,39,170 31,901,707 — o fibre material used in this process is usually
1030 e m 479,893 23,05,68 97,85,861 uﬂgsgs asbestos cement.  Waste material from the m.ills,. which otherwise
5 17,06,961 20,78,106 would not find ready application. Whether or
10810 =l < L0 e i not there would be a sufficient supply of that material is very debat-
1932 SRR 2 2,60,925 9,72,745 12,33,670 | able and requires careful proving of deposits. It is thought, how-
ever, that the future development of the asbestos deposits of India
() Separately recorded from April, 1019. Figures for 1919 are for the nine will be found to depend upon the creation of an indigenous manufact-

months, April to December, 1919,
(b) Separately recorded from April, 1920, TFigures for 1920 are for the
nine months, April to December, 1920,

uring industry, and not in the development of an export trade in
crude asbestos fibres. As the local industry develops, it will be
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noticed that more uses are found for the different fibre Broducts,
orude and mill. With the development of an export trade in crude
fibres, the mill material must invariably largely be wasted unle_ss
1oca.1,uses for it are found, because world competition at present 1s,
and in the future will be, so keen that only the very best crude mater-
fol will find a ready market.

As far as possible, the latitude and longitude according to the latest available
maps, and the number of the relevant map, have been given in the text when

any particmiar locality is mentioned for the first time.
information has been omitted from this Index.
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g:tl:; t;,(:llil':tri . 184: 186, lg:} . Burney, H. . - : . 203.
strict 214. Burr, g 4l . . . . 209.
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Canal, Kurnool-Cuddapah . % = .

Carbon dioxide . e
Carolina, South Africa
Carter, G. L.
Cavagnari, N.

Ceded districts, &eﬁmtlon of - . .

Central India

Central Provinces
Ceylon .

Chabali (Boodynpully)
Chaibassa

Chalcedony
Chalcophyrite .
Chalk B .
Chandrapalle
Channapatna taluk

Cherankod (? Cherangodo) .

Cherlopalle

Chert 2
Chettichavadi ]agzr
Cheyair series

Chhullary, R. K.
Chimalapenta
China

Chinna, Mulkapuram -
Yeckaluru .

Chinnakudala . .
Chinnasami, V. S.
Chinnavami Konda
Chintalacheruvu 3
Chitaldrug district
Chitral

Chitravati river
Chittoor

——--— district

Chromite .

iv INDEX.
SuBIEOT. Pages.
C
Calc-silicates 5 . : 227, 228.
Calcite 8 e s = 209, 227, 228, 234.
Canada, also see Thezford . . 5 5 200, 236, 243-245, 251,
253, 260, 261.
196, 197.

227, 228, 229, 234.
218-224, 230.
198.

214.

144.

203.
203-205, 248.
260.

177, 179.
200.

178, 183.
199.

176, 239.
185.

207,

206.

182, 183,
221.

206.

146, 148-151, 165, 190,

226.

203.

178.

252, 260, 261
186.

182,

153, 162, 164.
153.

194.

184.

206, 208.
214.

147, 180, 182.
194.

144,

199, 200.
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INDEX.
SUBJECT. Pages.
Chrysotile : also see Contents 156, 198, 200, 2035, 213,
216, 219-221, 230-236,
251, 252.
Cirkel, T, . . z b . | 230, 236, 237.
C]nsmﬁcatmn of Cnno.dmn Abbestos - o | 243, 244.

Cleavage . 5

Cmmbatoro district

Commercial Intelligence und S(atlsms, Dxmctm (ncncml
of

Concretions 2

Connate moisture 5 -

Consumption of asbestos

Cotter, G. de P.

Cretaceous

Crocidolite

Crookshanl, H.

Crystal growth . .

Crystalline limestone .

Crystallines : see Archaeans.

Cuddapah - - . -

— district : also sec Contents .

system, classification .

taluk

Cumbum slates .

Customs, Collectors of

Cyprus ;

Czechoslovakia .

D
Daditota reserved forest F
Dalma voleanics and epidiorites . . . . :
Daly, R. A. - 5 A 5 o , ; .
Damoh . ° ¢ . . . . -
Dech Shal .
Dev Mori .
Dewar
Dey, A. K.
Dhalbhum
Dharwars . . - .
Dhone taluk . 5 . 5 3 . .
Diabase . . & & A s . .

233.

205.

235, 236.
205.
233,
215.

145, 149, 150,
248, 250, 251.
146.

178, 179,
140.

250.

234, 251, 254,
264, 258-261.

180.
201.
225.
205.
214.
202.
216.
202.
202,
196, 200.
185-192.
221.
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Vi INDEX.
SuBJIEOT. Pages.
Digarsai 202.
Diopside . g 184, 227, 229.
Diller, J. S. - 221.
Dodda Yachenahalli (? Alchana,hulh) 206, 213.
Doddipadu . c 197.

Doalerite plug or dyke R

sill 5

Dolomite and dolomitic limestone

Dolomitic series (South Africa)
Dorigallu reserved forest
Dracott, C, H.

Dresser, J. A. .

Dublabera (Dublubedu)
Dufresne, A. O.

Dungarpur State

Dunite : =

Dunn, J. A. . . 5
Dunstan, W. R. 5 3

Fastern Persia . ;
Egypt . . : 5
Llamvaripalle -
Enstatite .

Epidiorite

Epidote

Epidotisation
Errapalle , 5

172, 179, 182, 186, 190,

214, 215.

145, 148, 150, 151, 156,
158, 160, 162, 165,
166, 168, 171-173,
175, 176, 178, 181,
182, 185, 186, 188-
191, 195, 196, 197,
200, 208, 218, 220,
223-226, 228, 230,
233.

145, 167, 161, 165, 187-
189, 203, 218, 223,
226-228, 234.

219.

171,

216.

230, 231, 234.

[ 199.

244,

216.

209, 210, 213.
200, 202.
203.

191,
187.
177.

loS lbo, lbb ISu, 187,

INDEX. vil
SUBJECT. Pages.

Lutectic of quartz and felspar 188, 139.

Exports of asbestos o 250-251.

F
Fault L o . .| 155, 162, 176, 182,
184-18¢, 196.

—-—, Chinnakudala . 164, 165.

—-—, Gattimanikonda 191.

—-—, Gunnygull . 192,

——, Ippatla . . 155, 161.

—-—, Lingala . 5 . . | 155, 168.

—— Loddipalle o . . | 192

—-—, Pasupula . » « | 189,

—-—, Pulivendla Tope - 160, 171.

—-—, Ramallakota-Gani . 192.

—-—, Siddireddipalle 5 195, 196.

—-—, Somayajulapalle 192.

Tault-breceia 195.

Fayalite 227.

Felspar 150, 160, 163, 184, 184.

180.

Telspar-porphyry 196.

Fermor, L. L. . = « | 199, 200, 204, 228.
Ferroanthophylllte . . | 235.

Finland . 252,

Folding v 188.

Foote, R. B. . 209, 211, 212.
Forsterite 227,

Fox, C. S. 144, 145, 148, 150, l.rl,

10(1 ’lb, 2[') 225
I'rance A < : . - 52, 254, 258-26
G

Gadidemadugu . « | 195,
Gali Mora Hill . . « | 160,
Gangtok . . « | 216,
Gani : . | 192,
Ganjigere . v . | 206, 208.
Garhwal district 216, 217,
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Vil INDEX.
SUBJECT. Pages.
Gaston, A. H. . - L 206.
Gattimanikonda . ;gé, 192.
Georgia i
Ge:;lgtlmy . : 254, 256-262.
Ghorakhor Hill . . 199.
Ghosh, P. K. . 216.
Glass : 3 . 160, 186.
Gneiss : = 208, 209.
Goddumarri . - . 180.
Godhra . 5 - 203.
Gokak taluk . 202.
Gondiparlu . . 5 197.
Gonumakulapalle . 176.
Gooty taluk . - 184.
Gopalapura (Gopalpur 207, 213.
Gorivikanama reserved forest 171.

Graham, R. P. D. .
Grand Canon . -
Granite

Granulite ,

Grecce . .

Griesbach, C, L. 5
Grits : see Banganapalli slage.
Grubenmann, V.

Gujur - -

Gulcheru quartzites
Gunakanapalle .

Gundalpet taluk

Gunnygull

Guntur district .

Gupta, B. C. .

Gwalior State .

H

Hall, A, L. . . ;
Hanumantharayakottala
Hardnen .

Haripur - .
Haritalal (Hirvitalal) .
Harwood, H. I, 5

226, 230-232.
219, 221, 232.
196, 200.
213.

252,

198.

228.
214,

153, 164.
206, 213.
192.
144.
216.
215.

218-224, 230-232, 235.
191.

235.

216.

206, 210.

225.

146, 147, 158, 171, 196.

INDEX. X

SusJEcT,

Pages.

Hassan district . 0 3 .

Hayden, Sir Henry . -

Heat in chemical reaction . 4
_Hema.vnti river . . . >
Heron, A. M. . % . .
Hess, H. H. . o .

Hill station, 964 feet . A -
~—— 1,088 feet;

, 1,170 feet

, 1,182 feet 4

, 1,210 feet .

, 1,267 feet . .

5 1,399 feet . X

, 1,674 feet .

, 1,617 feet -

, 1,652 feet 3

, 1,711 feet

, 1,736 feet

, 1,741 feet

, 1,835 feet
Hindri river S
Hindubagh
Holalkere .
Hole-Narasipur . -
Holland, Sir Thomas .
Holmes, A.
Hong Kong .
Hornblende-granulite
—_— rock
Hornfels . :
Hoshdurga subtaluk .
Hunsur .
Hyderabad State
Hydrothermal solutions
Hypersthene
Hypo-zone

I
Idar State

Idegondanhalli : see Yedegondanahalli.

Imperial Institute

. .| 206, 207, 209-211, 249,
250. -

202.

227, 229,

. | 210.

. | 215.

. Sase

. .| 17, 176.

. | 173178

. .| 166, 167

176.

S Y

Y

177.

186.

.| 172

. | 180.

1717

172.

190, 101.

188, 190.

196.

199.

206, 208.

206, 207, 209, 210.

145.

225.

200, 261.

213.

. | 217.

196.

2006, 208.

209.

144, 193, 197.
228, 230, 233, 234
150,

Y
228,

202, 205,

109, 203, 215, 251, 253.
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X INDEX.
SuBTECT. Pages.
Import duty . 4 A 265.
Imports of asbestos 250, 255-264.
Indian Trade Commissioner 154,
205.

Industries, Madras, Director of
Ippatla . 2 . .
Irlakonda quartzites .
Tron-ore : also see Magnetite
Ttaly ‘

Ttkd (? Itcheel)

Iyengar, B. Sampat .

Iyer, V. S. Sambasiva

——, Venkataramana

Jade . . -
Jaghdan . 4 S
Jalalabad .

Jammu -
Jammalamadugu stave
Jangam hobli

Japan

Jask 5

Jhabua State

Jobat State

Jodhpur State .
Johannsen, A.
Joharapuram

Jones, H. C. . .
Joshi, Balkrishna C, .
Joshimath .
Jutura (Jootoor) -

Kabbur .

Kabul .

Kadiri road 5
Kadur district .
Kahnu

Kajlidong (Ka]hdnnnn)

153, 157, 161-164, 241.
146.

150, 160, 231.

236, 252, 254, 258-261.
200.

210.

207-210, 212.

209.

217.
214.

198.

205.

190, 191, 193-197.
207.

252, 255, 258-262.
214.

203.

203.

216.

188.

199, 202.
203.
217.
149,

206, 210.

198.
172.
206, 211, 212.
214,
203.

156, 185, 196, 197, 223.

INDEX. X1
SuBIECT. Pages,
Kalava (Calwa) wall < . . . . « | 192,
Kalimati . ~ - - s - - > . | 202.
Kaliphal Malla, patti . 5 . . | 217,
Kamalapuram (567 E/15; 15° 21’ : 77° 56’ 30’) 186, 190.
taluk . . S = : . | 154, 156, 173-178.
Kanampalle . £ - e . . . . | 160.
Kandahar . - - . 5 - 5 . | 198.
Kanwlai (Kaolai) - ’ . . . . | 215,
Karbyle (? Karnbail) . - . . F 212,
Karnah tahsil . - : - : . 5 . | 205.
Karnapapayapalle . c . ‘ . . . | 1567, 169, 170.
Kashmir . » . . . - . . | 205.
Kata-zone : - : : . 3 . | 228,
Keith, S. B. . : - : . 5 . | 233,
Kemp, J. F. . . . - . - . . | 226.
Khanozai . . - - - . . | 199.
Kharlachi post s - . .| 214,
Khenia . - % X : . | 216.
Khera Limri . 216.
Khost valley 198.

Iinds of asbestos & v 2 5 S
King, W. . - : : - . .

Kistna river . s - . -
series

Kochcheruvu -

Koilkuntla limestones.

Kokkarajukonda reserved forcsb
Kolamnala slates

Kolhan state . d

Konanuru (? Konur) . . 5
Kottala . = . -
Kottapalle (57 J/7 ; 14° 22’ : 78° 21" 307)
—— (67 1/3 ; 16°227;: 78° 2’ 30")
Kottav on"upallo : =

Kotra

Krishnappa, A. s

I\ll‘lllll"l"ljﬂp(‘(c taluk

Kudinirhatte

Kuganpur

Kumaun division

Kundair stage

Kunol (Kundol)

3 . | 235-236, 241.

. . | 145, 147, 149, 152, 176-
178, 182, 183.

s .| 144,

. . | 146.

- . | 185.

145.

160.

146.

. | 200, 202.

. | 206, 213.

191,

171, 173

186, 190,

196.

215.

180, 181.

206, 213.

206, 208

L « |21

. < | 217,

145,

202,
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xii INDEX' L1

INDEX. Xiu
SUBIECT. Pages. SusrecT. Pages.
Kurnool . . 5 2 B 4 5 2 . | 145, 194-196. : Magnesite . . - - 5 - 5 « | 222, 239.
— district 5 5 8 5 . z . | 185-197. ' Magnetite : also see Iron-ore g v . . . | 169, 175, 176, 183, 184,
— series, classification : 5 5 . . | 145. 188, 194, 229.

— taluk . . . - 4 : : . | 192-197. Mahadeo Ram . ~ - a ® 2 . . | 156, 160, 187, 225.
Kurram Agency . - 3 A ; - . | 214, : Malkapuram . . - . - o - .- | 176, 185-190, 196, 225.
Kuruntia . : 5 s / 2 - 5 . | 215. Mandya . - 4 g - . . - . | 2086, 212.

Manganese 5 S - A . . ’ . | 203.
‘ Manpur . . 5 ’ . . S . - | 202.
L * Marble . - - . A . < - . | 216.
; Marcuse, B. . - . . . . " . | 236.
La Touche, T. H. D. . . 5 . 5 . . | 217. Marketing of asbestos - : . . . . | 242-245.
Labuan . : . ~ . : . . . | 258-261. Marsh . v : - : % < s . | 209.
Lachung . ’ 4 3 " 4 ” 2 . | 216. Mavattur . . . ¢ A ” i % « | 206, 213.
Ladoo, R. B. . % . . . S . . | 235-237. I Mavinahalli - 5 . . " " . . | 207, 218.
Lake, P. . . g 3 2 i ~ A . | 150. . Mayaknda 3 = : > 3 . . . | 206, 208.
Lakshumpalle . « 5 - . . . . | 184, 185. Mayurbhanj State . . 5 a > . | 199.
Larochelle, . . ¥ y . . . , . | 244. Medicinal use of asbestos . . . < . . | 212, 216.
Bovella, « o B Ly s .5 e & . | 209. Merenkov, B, S L. L a0 ‘ .| 244.
Lime-magnesian silicates . . . 2 : . | 226-228. Merrill . = . 3 . 3 . - . | 221,
Limestones : see Vaimpalli limestones. it Metamorphism . 5 s : R 5 3 . | 219-221, 224, 226, 233.
: in Tadpatri stage . . s . . | 149. f Moteoric water . . . " . . X . | 163, 164, 220, 221, 230,
Lingain . » . . . A . 3 . | 145, 152, 153, 167, 168, 234, 240.
241. Mewar . . ; . | 216.
Loddipalle . . . ; 5 ; : . | 192, 193. Mica : also see Biotite : S : ; . . | 150.
London . s . . > 5 s . . | 199, 243, 250. Middlemiss, C. S. : . . . . 3 « | 202,
Lopatanutula . : . s A : 5 . | 152, 155, 157, 165-168, Milling of asbestos . . . 5 3 . . | 242,
181, 183, 241, 265. | Mining laws and leases 2 . . . s . | 144, 1532, 154.
Ludhora . > - . ’ 5 . : . | 205. Mining of asbestos . . : : : S . | 240-242.
Luxemburg - . . F . s \ . | 254, 258-259. Monghyr district s . . . . . . | 199.
Mountainwood . ~ . > b . . . | 210.
Mountville - < = > 5 S . | 221,
M Mozambique . - - ~ - s . - | 262.
Mudasosi (Mudosi) . 5 . ~ . s . | 2086, 212.
Macao . . . . . . . : . | 260. { Muddanuru 5 3 - 5 - 8 . . | 242,
Madras . - ; g : 249 | Mudduletiswami - A . = 4 = . | 186, 190, 191.
Madras Presidency : also see Conlents . . 1 48. 256-261 Mudgere taluk . . - - . ¢ . . 206: 212.
Madras Presidency (other than ceded districts) . . 2()5i2l1ﬁ A Mukerjee, . N. 2 ' % . . . - | 145, 191, 225,
Mugmn}iu water 5 S b < | 220 22.3 228, 230-232 Mundell, B. P. . 2 3 . g 3 < . | 202.
Magnesian limestones . . . . o - 1-15: 157,, 1:;02 -icg‘dlaz;, Mysore Asbestos Mines, Lid. X : . i « | 183, 1564, 160, 176, 241,
35 R « Q 250-
igi’, égg: éié: égg: ;\éysom (11)'c:'c_k;pmcnt Syndicate Co., Ltd. . < . | 152, 153, 176.
Rt rsore district . - . : 2006, g
e S e Wrsors Bitetn: RN i o o
. 5 . > . . | 220, 226, 230. y . 5 . . - . . . | 144, 206-213, 249, 250.
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%iv INDEX.

SUBJEOCT. Pages.
N
Nagamgala (Nagamangala) sind g 206, 212.
Nagari quartzites : see Pulivendla quarizites.
Nagpur pargana 217.
Naikailan . 215.
Nallamalai series 146, 226.
Nandanapalle > 196.
Nandikotkur . - . 195.
Nandyal shales . 145.
—-——taluk . 192.
Nanjangud a . ; - 206, 213.
Narbada river . - . ’ - 205.
Narji limestones 145,
Narnuru 193.
Narsinghpur dlst;m,b . 205.
New South Wales 260-261.
Zealand 254.
Nellore district . 144,
Nerijamupalle 180-181.
Netherlands 254, 253-261.
Nicholson 205.
Niemrikhera 215.
Niggli, P. . 228.
Nilgiri district . 206.

Noble, L. T 3

North Arcot district .

—-— -West I'rontier Province
Nurda

Nutanapalle

Olivine

-dolerite .
Opal -
Ophitie structure
Osann

219, 221,
200.
214,
202,
195.

160, 189.

224, 225,

SUBJECT. Pages.
P
Palmer, R. W. . 6 . 215.
Pandin, K. M. . % 5 . | 199.
Paniam stage . | 145, 150, 193, 194,
Panjal trap 205.

Papaghni (Po,upugncc) river

serics : also sce Gulcheru quan‘ :L and la'm-

palli limestones
Parachinar
Pardeshbhai 4
Parkandi . s =
Parnapalle
Pasupula, . 8 . -
Peddakudala . = 5
Penner river . 5 .
Peridotite
Persia

Persian Gulf Telog1 1phs, Duculor

Perundurai > -
Picrite . > .
Pinnacled Quartzites .
Pirpahar Il .
Pithoragarh (Pithagora)
Plateau Quartzites .
Poddar Mining Syndicate
Poland 5 .
Powell, B, II,
Pragnarain, Shiam Lal
Pretoria series

Price of asbestos
Primrose, A, S .
Prinsep, J. . .
Production of asbestos

Prospecting licenses

Pudurn . . .
Pulivendla ¢ :
quartzites

talul &

152, 173, 174, 177, 178.

146, 165, 190, 226,
108, 214

185.

o | 217,

147, 148, 156, 181.
189, 190, 195,

167.

148, 149, 182,

150, 210, 220, 231.
214

214

205.

150,

145,

109,

217,

145.

201,

255,

108, 214.

216.

218, 219.

199, 240, 242-245.

207, 212,

203.

201, 204, 208, 211, 215,
246-255.

1562, 153, 174, 180.

197,

150, 152, 160, 181, 241.

146, 148, 155, 156, 158,
165, 168, 171, 170-
178, 180, 184-186,
188, 189, 191.

150-151, 154-173, 251
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xvi INDEX.
SUBJEOT. Pages.
Pullampet shales : see Tadpaln shales.
Punjab . A . : 215.
Pusran . 3 . . S " 212, 213.
Pyroxenite . . . . . 213.

Quartz . . : . - -

diabase . . 5 A A
-dolerite . s . 5 A
-reefs

Quebec

Quetta-Pishin dxstnct

Rachegaripalle .
Rahimanpuram
Raichur district
Rajputana

Rajupalem (57 J/10 ; 78° 33' 14° 33’)

(57 J/11 ; 14° 267 : 78° 31')

Ramallakota
Ramanutiapalle

Ramgarh . . .

Ranchi district . .

Rangapuram . . .
Rangom Hill

Rangra >

Rao, B. Rama .

—-—, N. Rama . -

—-, M. Vinayak .

Ra.vur

Rayalacheruvu (Ryalchcroo)
Reddi, B. Chinna Malla

Reporter on Economic Products .
Rhodesia .
Rice, L.

Rooihoogte quartzlte .

187, 189, 191, 194, 216,

227, 229,
188.

150, 188, 190, 224, 225.

196, 199.
226, 230, 234.
199.

155.
187.
197.
215, 216, 248.
148.

148, 152, 153, 156, 173-

177, 181, 223.

192,
153, 155, 164-168, 241.
215.
200.
191.
199.
199,
207, 210, 213.
241,
2006.
214.
149, 182.
152.
215, 216.
251, 252,
208.

218, 219.

INDEX.

SuBTEOT. Pages.
Ross J. G. s 5 5 5 [ 23T
Royalty on asbcstos > A . S - | 265.
Roy, P. C. e 156, 160, 223.
Rudravaram . g ’ 193-195.
Russia 243, 252, 253, 25
S

Sagaing (Tsa-gain) . . . . .
Sagui, C. L. 3 . . . . .
Saha, B. N. - :
Salem district . 5
Sandstones : see _Bangmzapalh a!agc
Sanoda . - - . ’ .
Saugor district . s : . 5
Schists . ~ : : .
Segai Kangah Khost
Sejawara . . o . - .
Sen, A. M.
Sendra S
Seraikela, Rajah of
State .
Serb-Croat Slovene State
Sericitisation
Serpentine : sce Contents,
Serpentinisation

Sett, Sheik Suleimann Shakoo
Shah Janali pass

Shales : see Vaimpailli hmc.sloncs and almhs ..md judpuln

shales.
Shali ridge e : 3 2 S
Shamsh Abari 5 - «
Sherwill, R. S. . . - . ~
Shimoga district
Shimuno area
Shinganmane
Shishi Kuh

Shrikande, Rao B.xlmdul J.’umllt deod wr 1‘ 10

Siddireddipalle .

. . | 203.
. . | 233.
216.
206.

205.
B T

. .| 196, 200, 200.
. | 198.

. | 203.

206, 208.
215.

200, 201.
200-201, 248, 250.
258-262.
163.

150, 160, 175, 178, 183.
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GEOLOGICAL SURVEY OF INDIA.
Memoirs, Vol. LXIV, Pl 6.

C. S. Fox, Photo. G. S. 1., Caleutta
ENTRANCE TO AN ASBESTOS PIT SOUTH OF LINGALA, PULIVENDLA TALUK, CUDDAPAH DISTRICT.
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GEOLOGICAL SURVEY OF INDIA.

Memoirs, Vol. LXIV, Pl 7.

P, L. Dutta, Photo. G, S. 1., Calcutta.

VEINS OF ASBESTOS IN LIGHT APPLE-GREEN SERPENTINISED ROCK (N 548), 1} MILES
WEST (A LITTLE NORTH) OF IPPATLA, PULIVENDLA TALUK, CUDDAPAH DISTRICT.
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GEOLOGICAL SURVEY OF INDIA.

Memoirs, Vol. LXIV, PI. 8.

0 i A
L | 1 Inches.

FIG. 1. BRANCHING CROSS-FIBRED VEINS OF ASBESTOS IN DARK GREEN
SERPENTINISED ROCK (N 549), THREE-QUARTERS OF A MILE SOUTH OF
CHINNAKUDALA, PULIVENDLA TALUK, CUDDAPAH DISTRICT.

(¢] | 2 3 4
e e e e L TN ITERes
P. L. Dutta, Photos. G 8. [., Caleulta.

FIG. 2. MAGNETITE IN APPLE-GREEN SERPENTINISED ROCK (N 574), A QUARTER OF A MILE
SOUTH-EAST OF MALKAPURAM, DHONE TALUK, KURNOOL DISTRICT.
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GEOLOGICAL SURVEY OF INDIEE

Memoirs, Vol. LXIV, PL 9.
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MAP SHOWING THE OCCURRENCE OF ASBESTOS IN THE CEDED DISTRICTS OF MADRAS

AND, ALSO, THE POSITIONS OF THE MAPS FORMING PLATE 10.

By A. L. COULSON, GEOLOGICAL SURVEY OF INDIA.

Scale, 1 inch = 16 miles.

Joharapuram, Kurnoo! taluk, Kurnool district.
Malkapuram, Dhone taluk, Kurnool district.

Brahmanapalle-Lopatanutula area, Pullvendla taluk, Cuddapah district.
Vempalie, Pulivendia taluk, Cuddapah district.
Rajupatem, Kamalapuram taluk, Cuddapah district.

mooO o>
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GEOLOGICAL SURVEY 0OF rNDrI4.

: Memoirs, Vol. LXIV, PL 10.
o O\® I\ () 2
A n kY 00(

5 { —=— T 7 = — '
‘ =T = == — —— — ) M )%
3 tVelidan 7 : = — ! orrapadu

: i‘\Llel andla % — > = Erramreddipalle Y PULIVENDLA %‘i 2°
X oS % — = ——

—a = = S——e = z

S——— S e S = Z = P rvlve v v uChmnarangapuram
= XJ ¢ x_x IO = =———0Karna ‘<1P«’=1)l"=1Pal e = —7 == } :
z 3 S —t— = = :
F —— — f

X

T
— x X
x X~ x x
x x[Ix x x
x x
x [xx‘

Fig. 1: Geological sketch map (parts of sheets 57 J/2 and 57 J/3) showing the position of the asbestos horlzon (dotted and full line) in the Vaimpalll limestones in

the Brahmanapalle-Lopatanutula area in the Pulivendla taluk of the Cuddapah district. The barren extension of this horizon (dotted line) to the
Tadpatri taluk of the Anantapur district Is also shown.
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