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APPENDIX A. 

SBOB" .\cCOUN"1 o. AC'fU.t.L COLLAPSES AND .IBBS. 

CGI. I.-At a mine in Jharia where a considerable amount of coal haa 
been lost, and where great difficulty in preventing collapses and controlling 
ftree hae been experienced, a eection of the strata is a" follows:-

No. 15 l8am 28 feet coal, strata 9 feet, 
No. 14, 18&m 8 feet coal, strata 00 to 100 feet, 
No. 14 18&m 28 feet coal, strata 60 feet, 
No.13I8&IB. . 

Workinge in 15, 16-A and 16 l8a018 have been made from the outcrops 
and extended toward! the dip for a distance of about one mile. At the dip 
boundary, the cover to 15 18&m is about 600 feet. Depillaring an area of 
15 188m near the outcrop was followed by fire and, although very little coal 
in No. 15 18&IB waa l08t, an area in 16-A eeam was l08t containing 45,000 
tone of coal and lying beneath the fire . area. Several years after the 
commenoement of thie fire, the premature collapse of one or two small 
pillara in 16 188m pormitted the fire to descend into that l8am and over 
600,000 tone of coal were loat. Shortly afterwards, the same fire -made ita 
way from 16 l8am up through 80 feet of .trata to 16-A and 15 seama in an 
area adjoining the area which had been previously lIOaled off, and a further 
lou of 200,000 tone of very good coal occurred. 

Diepillarment of two small areas in 15 seam, where the cover waa about 
200 feet, waa followed by spontaneous heating and about 290,000 tona of 
ooal were locked up inside the .toppinge isolating thOllO areas. 

The extraction of pillara in another part of 15 lIOam, where the cover 
waa about 600 feet, proceeded normally until a fairly large goaf had been 
made, and 12 month. after the commencement of' depillaring spontaneous 
beating started in the goaf. Within the ltoppinge built to isolate the 
area, some 130,000 tona of coal had to be abandoned. Resumption waa BOOn 
followed by crushing of large pillara and another fire ensued. To lIOal off 
thil fire and prevent further over-riding of pillars, stoppinge were built 
and a barrier waa formed by land-atowing. Inside the barrier 200,000 tona 
of coal in 15 l8am had to be abandoned. This mine OODstituteB a striking 
example of how a fire in one l8am can involve workinge in lower seams, and. 
how pillar extraction in some seama at certain mines by normal methods 
(that ie without und-atowing) will almost certainly be followed by fire or 
over-riding and a considerable 1088 of valuable coal. 

ClUe I.-At another mine in Jharia, where 16 18&m is 26 feet and' 13 seam 
ie 16 feet in thickn08ll, and the lIOa018 are separated by only 4 to 6 feet 
of shale, _ considerable amount of coal has been lost or locked up by fires 
and premature collapses. After the extraction of some 70,000 tons of coal 
from pillara in 14 seam, over-riding and crushing of adjacent pillars com
menoed and involved the loss of 44,000 tons of coal in 14 seam aud about 
40,000 toni in 13 188m. Some months after this premature collapse, 
apontaneoua heating commenoed. At the same mine the extraction of some 
40,000 ton. of coal from pillars in Another area of 14 seam was followed by 
cruahing of adjacent pillars and a premature collapse which occasioned the 
loss of over 00,000 tons of coal in 16 seam and about 40,000 tons in 13 seam. 
Spontaneous heating in the lame area was observed nine months later and, 
in order to close efficiently that area in both seams, some 300,000 tons of coal 
in 14 188m and 400,000 tona in 13 seam had to be locked up hehind stoppings. 

At the same mine, the extraction of pillars in 14 seam in two other areas 
was followed similarly by premature collapses and fires, and some 260,000 

( 221 ) 
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tons of coal in 14 and 13 seams were lost, while over 800,000 tons had to be 
locked up behind isolation stoppings. 

The chief causes of -loss of coal in this mine were the excessive height. 
and width of galleries and the inadequate size of pillars in 14 seams, and 
the inadequate thickness of the parting between 14 aBd 13 seams. 

This- case exemplifies the impossibility of extracting pillars in a thick 
seam in an old mine by ordinary methods without excessive loss by fires 
and collapses, and it also demonstrates how coal can be lost in workings 
of a lower seam which are separated from workings in an upper seam by 
only a few feet of strata. 

Oase S.-In a mine adjoining the last case with the same conditions, four 
separate premature collapses of pillars near the outcrop of 14 seam have 
occurred and involved the loss of some 115,000 tons of coal, but no 
spontaneous heating has taken place in the collapsed areas. This absence 
of fire is believed to be due to the fact that the collapses are close to the 
outcrop where a good quantity of cool air circulates through the broken 
areas and removes heat as it is generated. 

Oase .4.-In old workings of another mine in Jharia where the seam is 
86 feet thick and dipping at -I in 1'8, premature collapses and fire occurred 
involving the loss of a large section of the mine containing 3 million tons 
of coal. In addition to the coal entirely lost by fire in this area, a 
substantial barrier containing some 4 million tons of coal has to be left to 
protect new workings to the dip of the fire area. The causes of the prema
ture collapses were friability of the coal, inadequate partings between 
sections, and small pillars. 

Oase 5.-The premature collapse of pillars in a seam 62 feet thick, 
dipping at 1 in 1'5, at another mine in Jhariawas followed by fire. As 
galleries had been made from a quat·ry in several sections of the seam and 
the partings between the sections were- thin, it was impossible to localise the 
fire and it 8pread eventually to all parts of the mine. The quantity of coal 
entirely 1000t was about 2 million tons. The amount of coal which may have 
to be locked up in a barrier to protect deeper workings from the fire area 
will be about the same quantity. 

Oase 6.-At another mine in Jharia in which a seam 60 feet thick and 
dipping at 1 in 2 was exploited by sh».llow shafts, inclines and quarries, a 
premature collapse was followed by fire and the whole of the connected 
workings were involved. The fire also involved the workings in a seam 
7 feet thick and only 7 feet above the thick seam. The same fire subsequently 
Moke through into an adjoining mine and involved all workings in the same 
two seams. The loss of coal in the two mines is estimated /it 1·7 million tons. 

O~e 7.-Th.e seams worked at a amall mine in Jharia were No. 11-12 
combined seam 48 feet in thickness and No. 10 seam 45 feet in thickness. 
The workings in the top seam were at a depth of 70 feet from the surface 
and the strata between the two seams measured 140 feet. 

In the workings of the lower seam, some galleries were made excessively 
wide and, as ths coal was friable, a premature collapse took place. About 
nine months later spontaneous heating started in the upper 8eam in the 
collapsed area and the whole mine had to be sealed. Although the sealing 
of the entrances into the~ine was done satisfactorily, the fire was not 
arrested as it was able to obtain air from the surface through the broken 
ground. A year afterwards numerous subsidences occurred- in other parts 
of the property and the fire became uncontrollable. It passed through 
attenuated barriers into four other mines and caused ell."tensive damage to 
property on the surface as well involving the loss of some It million tons 
of coal itt 11-12 seam. About 2 million tons of coal in 11-12 snd 10 seams 
are also locked up by this fire. 
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Co.. 8.-A aeclion of the atrata at anuther mine in Jharia waa as. 
follo ... :-

Xo. 13 &earn 20 feet coal, strata 85 feet, 
Xc.. 12 _am 12 feet coal, atrata 8 to 32 feet, 
So. 11 _m 22 feet ooal, strata 110 feet, and 
So. 10 aeam 45 feet eoal with banda of stone. 

In thi. mine .nd in .djoining mines, 13 seam had been depillared and: 
exhausted, and coal was being recovered from 10, 11 and 12 seams. The 
fire atarWd .t the face of a qu.rry in 13 seam o.·ing to hot smalls and 
.,h8 from the manufacture of 80ft coke being thrown into the quarry. The 
fire spre.d .. elY rapidly through the broken workings of 13 seam within this, 
property and the adjoining properties. Goa .. es had already heen made in 
12 and 11 .... m. bela .... the broken workings in 13 Beam, and the fire spread' 
to .... orking8 in th .... seams, through the goa .. es. In the course of two or· 
thl'M 1U", the whole of. the workings in 11 and 12 Beams of five collieries 
had ...... n ,,",braced by thet fire and 2+ million tons of coal were lost. The 
fin has made th .. nploitation of 10 seam more difficult, dangerous and costly .. 

r ... ~ 9.-At anotl ... r mine in Jharia the seam worked was No. 10 seam, 
W feet in thickn_. The spam was workM in two sections, the galleries in· 
the top section being up to 20 feet iu height and those in the bottom aeclion 
15 feet. Th .. Cll'ntrea of pillars were 40 to 50 feet apart and the galleries· 
..... re 12 to 20 feet wide. Pillar-robbing rendered the pillars unstable and' 
rolla"""" took place involving the 1088 of @orne 200,000 tons of coal. The
col/ap_ have not been followed by spontaneous heating. 

C ... , IO.-,,lt anotMr mine in Jharia the extraction of pillars near the 
outcrop in 15 _am of 25 feet thicknesa 11''' followed by fire and ..,me 600,000-
tona of ooal were lost behind .toppings iaolating the' area. 

Cou 11.-Two of the seam. worked at another mine in Jharia were 
N... 14 and 13, 22 feet and 13 feet in thickness, and separaW by only· 
8 feet of shal.. Galleriea in 14 &earn were made 12 feet in width and the 
full Might 01 the _m, while th_ in 13 &eam were about 10 feet wide and' 
9 feet high. 

The piIla... in both _me were 35 to 40 feet aquare and the pillars 
in the upper _m were auperimpoaed over tb_ in the lower seam. After a 
la"R'! area of pilla ... had been extracted near the dip bouudary in 14 seam· 
where the depth of ~er 11'" about 170 feet, a premature eollapse of an 
adjoining area in both __ took place. The quantity of coal lost waa· 
300,000 tone. The 1lOI1a.- was not; followed hy fire . 

. CO" le.-A aeclion of the strata at another mine in Jh~ria is sa. 
follo ... :-

No. 1.5 ... am 27 feet coal, atrata 8 feet, 
No. 14-A &eam 7 feet coal, strata 67 feet, and 
Xo. 14 &eam 28 feet coal. 

Extraction of pillars with colla.- in part of 15 seam workings resulted' 
in fire whieh eventuall ... involved aU the workings in 15 and 14-A seame. 
The fire alao deMl8nded through 1:0..,811 into 14 Beam workinj!ll where it 
11''' held in chet-k for many years, bnt eY8ntuall,. involved the whole of the 
workingll in that 1Ie&ID. The quantity of coal lost in the three seams ill. 
f!fitimated to ba .. e '-n about 4,500,000 tona. • 

('00,. l.f.-At a mine in Jharia a &eC'tion of two _me is 88 follows:-. 
No. 14 seam 27 feet, strata 6 to 18 feet, and 
No. 13 seam 18 feet. 

The> extraction of pillars in a fairly estensive area of the two seams· 
resnlted in a goaf fire whi"h e .. entnall,. involvM all the workings in botb 
aeama in tbat aeclion o( the colliery. The fire has been a melNlC8 to the 
safety of adjoinillg mines for many years and has involved those mines-
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1n heavy expenditure on protective works. The quantity of coal lost by 
4ire has been estimated to be about 1·4 million tons. 

Oase 14.-At another mine in Jharia, where No. 15 seam is 20 feet 
'thick and lies at a 'depth of 300 to 450 feet from the surface, the extraction 
"'Of pillars containing 40 to 60 per cent. of the coal in the seam resulted in 
'the premature collapse of pillars over an extensive area. The collapse was 
not followed by fire because the area was allowed to fill with water. The 

"COllapse was due principally to the presence of faults and the inadequate size 
'Of pillars. The quantity of coal lost was 350,000 tons. 

Oase lS.-A section of the strata,at a mine in Jharia is as follows -:

Strata 50 feet, No. 15 seam 21 feet coal (burnt and intruded by mica 
peridotite in many parts), 

Strata 175 feet, No. 14 seam 27 feet burnt to jhamma, 
Strata 13 feet and No. 13 seam 18 feet clean coal. 

In this mine, although the galleries in 13 seam were wide, they were 
·only 12 to 14 feet high and pillars were of a substantial size. Extraction 
'of pillars was followed by heavy over-riding involving an extensive area 
and, despite the erection of numerous cogs and substantial brick pillars, 

'the movement did not cease until it was arrested by dykes. A similar 
movement in another part of the mine was initiated by the extraction of 

:a.bout 14 pillars and this also did not cease until it was arrested by dykes 
Ij.nd by very large pillars supporting shafts and a railway. The movement 
involved an area 1,400 feet x 1,300 feet. The loss of coal amounted to 

:a95,000 tons. 
, The over-riding in both cases was due to the presence of strong mica 

:peridotite sills and burnt seams in the superincumbent strata. The pillars 
=surrounding the depilla~d areas were subjected to very abnormal loads and 
mass ground movements of great intensity because the sills and burnt seams 
prevented the normal breaking of the superincumbent strata with timely 
=subsidence. 

Oli&e 16.-A section of the strata at another mine in Jharia is No. 15 
'seam top section. 10 feet coal, strata ,12 feet, No. 15 seam bottom section 
:81 feet coal, strata 250 feet, No. 14 seam 28 feet coal, etc. 

Pillars in both sections of 15 seam, in an area where the depth of the 
"'seams from the surface was small, were extracted by normal methods and 
no spontaneous heating ensued. Many years later, pillars in 14 seam below 
the same area were extracted and spontaneous heating started in the old 
'goaves of 15 seam. This case is quoted to SROW that, although pillar 
·extraction in a seam may not at the time be followed by fire, the extraction 
'of pillars in a lower seam may cause a disturbance and admission of air to 
·the old goaf, and so result in belated spontaneous heating. The quantity flf 
'"oal locked up behind stoppings isolating this fire was about 200,000 tons. 

Oase 17.-ln a subsidence of old workings close to the outcrop of a 
seam 18 to 20 feet in thickness in the Raniganj series, spontaneous heating 
started in December 1919 and the fire soon involved the 'whole mine. About 

"'2 years later, the fire made its way through a barrier into an adjoining 
mine, but its advance there was retarded by isolation stoppings until 1925 
when it made its way past the stoppings and involved the whole mine. 
l>uring the course of three years, the original fire also passed through 
'barriers into two other adjoining mines and within seven years it had 
·completely involved five ll1ines. The coal is of grade I quality in the high 
v()latile series, and the seam was characterised by open joints and cleats 
along which the fire travelled through the barriers. The quantity of coal 
'lost in the five ~ines was about It million tons. 

Oase lB.-In a seam 19 feet in thickness in the Raniganj series, workings 
'were made from inclines and shallow· shafts over a very extensive area. As 
'"the mine was started early in the nineteenth century, the pillars in the 
'Old workings were small and numerous premature collap.ses occurred. Fires 



follo.·ed the oolla~ and enntually the "'hole mine had to be abandoned. 
The I ... of ooal hal """n estimated at over ~ million tons. 

Cale 19.-.\t a mine in Raniganj a seam 18 feet in thickness ',,-as worked 
from indin ... and .hallow .hafu O\'er a very exten,ive area and the extrac
tion of pillara was invariably followed by fire. Th .. open cleats and brealu 
in the pillan, and the pr .. ""nce of broken workings in a seam no feet 
above, nlade .. ontrol of the fires extremely difficult and eventuall,\' they got 
out of hand. The quantity of coal lost in this lIIine was about 500,000 tons, 
and 750,000 tona were l<x·k .. d up b..hind fire seals. 

('uu 20.-At anotl"'r mine in Rani~:mr. a 8I'alll 16 f .. et thick lying at a 
d .. pth of 400 to 900 f...,t wao worked, extraction of pillars was started in 
J!~ll ond, in 19"14 after 17 pillars had been extracted, a fire broke out. 
The fire wal sealed off, but oWing to cru.hing of pillars in the vicinity of 
the .toppings. and the allll08t unprev .. ntable leakage of air into the area, 
th .. fire remained adive and was a constant and serious menace to the mine 
and th .. work en elllployed therein. The fire resulted in the loss of 65,000 
tonK of conI. At the sallie lIIine. the extraction of an area of pillars 
I.ROO x 600 fpet was followed by the premature collapse of pillars in an 
adjoininp; area ond O<'Ca.ioned the loss of sOllie 300,000 tons of coal. The 
"illora whieh collopsed ('ontained more than 40 per ('ent. of the coal in the 
learn. 

Cau tl.-In a atlom 27 feet in thickne.s in the Raniganj seriea with cover 
of ahout 100 fL",t, the extraction of pillars was followed by spontaneous 
h"ati nl(. A. Rallerie. were of .xce38ive dimensions, localisation of the fire 
was not pOlloible and a large I18Ction had to be abandoned. A few months 
later, another fire started in the remaining section of the mine at a point 
where two or three pillara had collapsed some 8 month8 earlier and the 
whole mine had to be abandoned. The quantity of coal lost was 775,000 
tona. 

Ca.~ 2Z.-lo a .. 8m 15 feet in thickness ill the Roniganj series, mining 
W88 commenced from the outcrop about 1870 and workings were made from 
.hafts and inclines over a very extensive area. In the old workings, a high 
percentap;e of the !l8am was extracted in first working and, when pillar 
extraction waa attempted, many premature collapses and fires ensued. 
The fires eventually got out of hand and the whole area had to be abandoned. 
The coal in a ""am below the abandoned area had al80 to be locked up. 
The quantity of coal lost by fires and rollapaes is estimated to have been 
1·1 million tons and the quantity locked up 1'8 million tons. 

Ca.e 2.1.-10 a Ream 28 feet thick in the Raniganj series, the crulapse of a 
pillar surrounded by galleries made to the full height of the seam was 
followed two yean later by fire. The extreme height of the gallerie. in the 
vi('inity of the fire rendered the building of isolation stoppings extremely 
difficult, and a large portion of the workings had eventnaHy to be encloaed 
in stoppinga built in a railway barrier where the few galleries through the 
barrier were of small dimensions. The ~oal was grade I in the high volatile 
series. The fire involved the 1038 of 500,000 tons of roal. 

CQ8e t~.-The seam 17 feet in thi('kness is in the Raniganj series and 
13 feet of the ('081 i8 graded in grade I. Fire broke out 8 months aftar a 
few pillars had collapRed in old workings lying at a depth of about 100 feet 
where 60 per eant. of the seam had been removed in the formation of pillars. 
Attempts to ronfine the fire to a 8mall area were unsuccessful and the whole 
mine had to be closed and sealed at the 8urf3l'e. The quantity of roal locked 
up in the mine i8 about 2 million tons, but most of it i8 recoverable. 

CQ88 'S.-In a seam 16 feet In thickness in the Raniganj 8erie8, the 
extraction of pillara at a depth of 450 'feet below the 8Urface wa8 followed 
bv fires. A fall of roof in one large depi\Jared area sealed olf on account 
of fire cansed the rollapae of one or more fire dams and the expulsion of 
noxious 8nd inflammable gases. The mine was abandoned. The quantity 

Q 
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of coal lost was about Ii million tons of which about one million tons may 
be recoverable. 

Case .e6.-At another mine in Raniganj, where mining was commenced 
about 1867 from inclines and shallow shafts, two seams were exploited H 
and 18 feet in thickness and separated by 110 feet of strata. In the old 
workings the percentage of coal extracted in the formation of pillars was 
extremely high and, when extraction of pillars was commenced, coal was 
lost and fires ensued. Subsequent pillar extraction caused the collapse of 
pillars supporting stoppings round a fire area and the mine had to be flooded 
to overcome the fire which had involved the whole mine. The. quantity of 
coal lost was about 400,000 tons. 

It may be added that flooding a fire area is not always practicable 
because the necessary amount of water may not be available conveniently 
and also because the barriers between adjacent properties may not be able 
to hold the water if it is available. In one mine in Raniganj, the attempt to 
flood a fire led to the next mine being innundated and put out of action for 
about 6 months. 

Ca&e .e7.-At another very old mine in which a seam 16 feet thick in the 
Raniganj series was worked at a shallow depth, pillar extraction resulted 
in numerous fires and eventually the fires got out of hand. The mine was 
abandoned and some 500,000 tons of coal were lost. 

Ca&6 .eS.-At another mine in Raniganj, where a seam 18 feet in thiek
ness was exploited from inclines and shallow shafts, pillars were reduced 
until a collapse took place. Some years later a fire which started in the 
collapsed areas spread through the whole mine and also through two adjoin
ing mines. The fire resulted in a loss of over 2 million tons of coal in the 
three properti6ll. 
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TABU I.-AnnUQI output (in tom) 0/ the Jharia and 
field, during the yea,., 1920 to 1935. 

Raniganj 

P8I'Oentage Percentage 

Jharia 
01 figare in of figure in 

rear. R.\niganj I CoL 2 to the Col. 3 to the 
Coalfield. Coalfield. total aDDnal totalannnal 

outpu' in output in 
BritiBh India. BritiBh India. 

1 ! 3 4 Ii 
1920 p,m,o.o 4,997,679 54041 29·26 
1921 10,059,649 5,211,845 54-79 28'39 
1922 9,936,299 5,203,2U 5H9 28·04 
1923 10,846,015 5,557,~4 55'14 29'6Z 
1924 10,845,642 6,035,347 53·54 29'80 
1925 10,676,883 5,729,686 53-47 28·6~ 

1926 10,373,736 6,124,884 51'63 3O-4S 
1927 10,5SS,487 6,472,036 50-14 30-66 
1928 10,665,479 6,460,490 49·57 30'03 
1929 10,785,745 6,828,053 48·35 30'61 
1930 10,753,858 7,218,691 47-41 31'82 
1931 9,755,037 6,530,713 47'55' 31·SS 
1932 8,551,283 6,419,007 45'68 34'29 
1933 8,014,949 6,265.703 44-13 34·50 
1934 9,057,546 6,795,838 44-74 33'57 
1935 9,245,292 7,348,323 4.3'99 34'97 

TABLE H.-Annl/al output (in tons) 0/ '''perior (,elected and 
grade J) and inferior (grade 11 and lower) coal/rom the Jharia 
coalfield during the year, 1920 ,to 1936. 

8uperiorcoal Inferior coal Percentage Percenuge Total riM. (in tons). (in tons). of superior of inferior outp1Jt 
coal. cosl. (in tons). 

-1920 6,608,633 2,6S5,407 71-7 28'3 9,294,040 
1921 6,438,175 3,621,474 64·0 36·0 10,059,649 
1922 5,892,503 4,043,796 59'3 40'7 9,936,299 
1923 6,517,989 3,828,026 63'0 37·0 10,346,015 
1924 7,244,889 3,60<!,753 66'8 33·2 10,845,642 
1925 7,636,419 8,140,464 70·6 29'4 10,676,883 
1926 7,~7,595 2,946,141 71-6 28'4 10,373,736 
1927 7,693,285 2,890,202 72-7 27'3 10,5S3,487 
1928 7,908,120 2,762,359 74-1 25'9 10,665,479 
1929 8,143,237 2,642,508 75·5 24'5 10,785,745 
1930 8,269,717 2,484,141 76·9 23·1 10,753,S58 
1931 7,632,715 2,122,322 78·2 21·8 9,755,037 
1932 6,652,898 1,898,385 77·8 22'2 8,551,2S3 
1933 6,211,585 1,803,364 77·5 22'5 8,014,949 
1934 6,992,426 2,065,120 77'2 22'S 9,057,546 
1935 1,099,234 2,146,058 76'8 23·2 9,245,292 
1936 6,678,768 2,109,084 76·0 24·0 8,787,852-

- Then! m8, be aoDle change in th41 figure. for 1936. 
( 233 ) 
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TABLE IlL-Annual output (in tons) Qf superior (selected and 
grade I) and inferior (grade II ailld lower) coal from the 
Raniganj coalfield durin.q the years 1920 to 1936. 

t 

Year. Superior ooal 
(iu tons). 

Percentage Percentage 
Inferior ooal. of of Total 

output 
(in tons). (in tons). superior inferior 

1920 3,748,259 

1921 3,882,825 

1922 3,871,214 

1923 4,229,200 

1924 4,695,500 

1925 4,554,933 

1926 5,083,654 

1927 5,598,311 

1928 5,816,788 

1929 6,199,872 

1930 6,605,102 

1931 6,021,317 

1932 5,956,838 

1933' . 5,852,167 

1934 6,394,884 

1935 6,966,279 

1936 6,828,664 

1,249,420 

1,329,020 

1,332,000 

1,328,224 

1,339,847 

1,174,753 

1,041,230 

873,725 

643,702 

628,181 

613,589 

509,396 

462,169 

413,536 

400,954 

382,044 

435,872 

. ooal. coal. 

75·0 

74'5 

74·4 

76-1 

77'8 

79·5 

83'0 

86·5 

90·1 

90'8 

91·5 

92'2 

92·8 

93'4 

94-1 

94'8 

94'0 

25'0 

25·5 

25'6 

23'9 

22·2 

20'5 

17'0 

13·5 

9'9 

9'2 

8'5 

7·8 

7'2 

6'6 

5·9 

5'2 

6·0 

4,997,679 

-5,211,845 

5,203,214 

5,557,424 

6,035,347 

5,729,686 

6,124,884 

6,472,036 

6,460,490 

6,828,053 

7,218,691 

6,530,713 

6,419,007 

6,265,703 

6,795,838 

7,348,323 

7,264,536-

• There may be some changes ill the figures for 1936. 

TABLE IV.-Average value (per ton) at pitmouth of coal e:J:t~acted 
from the mines in lharia and "Raniganj coalfields. 

Year. 

1920 

1921 

1922 
1923 

1924 

1925 

-1926 
1927 

Jharia. 

Rs. A. P. 

410 0 

512 O. 

614 0 

613 0 

Ranig~nj. 

Re. A. P. 

620 

180 

950 

813 0 
6 12 0 7 13 0 

5 13 0 6 11 0 
4 9.0 5 5 0 

3150460 

Year. 

1928 

1929 

1930 

1931 • 

1932 

1933 

1934 
1935 

Jharia. Ra~nj. 

Re. A. P. . Re. A. P. 

3100400 

3 7 0 314 0 

310 0 4 0 0 

3 7 0 314 0 

300340 

2 11 0 2 14 0 

2 8 0 2 10 0 

280290 
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T4BLB V.-Average price, (per ton) oj India"" coal (.uperWr) aC 
chieJ port,. 

QrJcut~ C.IDutta. Bombay·tt Karaohi·tt 

'1' ..... Jharia aeleoted Diahargarh IndiAn (trimme4 
delivered cieliYered Disherg.rla. into 

into wagona. into _gooa. bUDkare). 
Re ...... Re ...... RB .... I'. Re ...... 

1920 6 8 6 81210 32 3 8 33 10 2 
19"11 12 5 0 18 2 8 33 4 0 38 2 0' 
19"12 11 2 0 14 8 0 33 8 0 35 6 8 

1923 0 3 6 12 2 8 30 8 8- 35 0 0 
19"14 8 2 0 10 9 8 28 15 2- 29 2 8 
1925 5 0 0 7 0 4 19 6 6t 23 2 8 
J9".?6 '11 0 6 6 10 18 8 Ot 21 4 10 
19"17 3 0 0 5 14 8 20 3 Ot 21 1011 
1928 3 8 0 5 7 3 18 3 Ot 19 5 4 
1929 310 6 513 6 18 5 Ot 19 4 0 
1930 311 0 5 14 0 18 4 OU 19 o 8 
1931 3 2 6 5 6 6 18 0 8 
1932 3 , 6 410 4 15 5 4t§ 1615 4 
1933 2 14 0 3 12 2 12 1 41111' 1411 0 
1934 213 6 312 4 1110 4-- 13 8 8 
1935 211 0 3 4 0 . 11 13 9" 14 7 0 

NOTB.-The prict18 .hown ara billed upon twelve-monthly quotations ruling 
at the beginning of each month. 

- Bengal lat class mill delivery. 
t Ex __ I88. 
: A.verage for five months only. 
t Anrage for three months only. 
II C.i.f. 
'I Average for nine months only . 
• - Selected grade furia, net c.i.f. Bombay. 
t t Prices include freight also. 

TABLE VI.-E~port. oj Indian coale (in ton,) by lea from 
1920 to 1935. 

(Private Merchandise only.) 

'1' ..... To To To Straits Total Indian 
Ceylon. Hongkong. Settlements. Exports. 

19'20 685,559 228,355 1,224,758 
1921 236,645 11,373 275,571 
1922 76,742 77,111 
1923 119,620 10 15,388 136,575 
1924 170,701 17,763 206,483 
1925 194,189 18,754 216,090 
1926 243,263 2,085 117,469 617,573 
1927 341,352 8,752 147,405 576,167 
1928 352,602 110,701 73,389 626,343 
1929 366,926 196,074 75,770 726,610 
1930 282,590 61,885 26,367 461,188 
1931 282.289 89,127 30,246 441,249 
1932 190,834 219,490 13,357 . 519,483 
1933 .. 229,122 140,216 8,655 426,176 
1934 228,559 56,737 35,647 330,233 
1935 146,232 46,718 16,850 217,584 
1938 148,597 5,038 16,660 195,836 

• Excluding bunker coal and Government stores, but including coke and 
..,ated fuel. . 
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TAllLE VII.-Quantity (in tons) of Indian coal- ezported onprivattf 
acco~nt as Cargo by sea (coastwise) from BengaZ to other 
Indtian ports (British and non-British) dUlling each of the 
calender years 1926 to 1935. 

Year. Quantity (in tons). Year. Quantity (in tons). 
1926 1,435,110 1931 1,686,095 
.1927 1,682,802 1932 1,652,853 

1928 1,633,518 
1933 1,425,039' 

'1934 1,536,894-
1929 1,860,602 1935 1,649,090 
1930 1,556,569 1936 1,441,579 

* Excluding coke. 

TAllLE VIII.-Quantity (in tons) of foreign 
British India. 

coal- imported into-

(Private Merchandise only.) 

From United From Union Total import. 
Year. Kingdom. From Australia.t of South -into British 

Africa. India. 

1920 5,022 8,134 7,835 39,727 

1921 441,305 111,384 306,968 1,090,749 

1922 742,469 17,849 236,034 1,220,639 

1923 131,739 59,380 281,793 624,91B 

1924:1: 109,916 21,803 185,141 -463,716 

1925 124,111 7,495 204,189, 483,160 

1926 35,142 13,323 89,911 193,908 

1927 55,903 11,017 133,827 243,603 

1928 40,233 5,321 129,474 210,186. 

1929 33,786 1,043 176,376 218,56() 

1930 • 20,258 1,191) 186,029 217,029' 

1931 29,974 3,400 48,716 88,035. 

1932 19,811 4,070 20,418 47,544. 

1933 · 11,174 4,248 45,258 67,330-

1934 · 13,340 6,981 (5,269 72,161 

1935 13,022 2,624 42,314 77,075 

• Figures exclusive of Government stores, but including coke and patell· ..... 
fuel. . , 

t Includes fjgur~s for New Zealand up to 1924. 
: Excludes figures for patent fuel f.rom 1924. 
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T.au IX.-Quantity <in ton.) oj Mf'd coktJ manufactuf'ed in 
India tlviring thtJ Yf1lll" 1920 to 1935. 

l'Joodooti_ - Jharia Total 
Quutity 

Y .... Giridih RaDiganj Otllft ...... ufaO. 
of laud L. aoaI. _L aoaI. coal tured in 
eob.U - 11M. ooke-making 

planN·1I 
1020 · 608,158§ 
1921 · 605,266§ 
1923 · 601,37811 
1923 · 799,956'-
192' • 1,360,661 1,815,670 45,149 2,Ot8 1,862,867 1,141,033·· 
1925 • 1,170,761 1,540,560 39,747 2,405 1,582,712 1,106,528·· 
19:16 • 1,263,105 1,663,911 51,775 2,688 1,708,374 1,225,343·· 
1927 • 1,512,786 1, 960, 78.'t~ 64,651 3,030 2,018,4M 1,350,654·· 
1928 • 1,419,1)1' 1,848,174~ 52,922 3,082 1,9Ot,178 1,261,771·· 
1929 • 1,688,137 2,154,185 53,553 31,646 2,239,286 1,459,675·· 
1930 • 1.572.112 1.995,:J.U 51,03/1 46.6M 2,093.Ot3 1,399,900--
1931 • 1,309,993 1,687.881 33, 209 12.456 24,558 1,757,904 I,S01,418f t 
1932, • 1.214,772t 1,585.733 32,72' 12,878 7,330 1,638,665 1,216,039ft 
1933 • 1.227,746 1,517,483 27,245 110,469 2,898 1,658,095 1,230,319ft 
1934 • 1,517,137 1,934,Ot8 26,297 8O,9U 2,698 2,Ot3,967 1,518,896tt 
1935 • 1,766.821 2,232,807 26,740 91,035 2,859 2,353,441 1,759,036tt 

• Includa. Raniganj coal also used by the Bengal Iron Co., accurate 
figure. relating to which are not available. 

t Excluding 271 ton. produced from the Ja1'8ngdih colliery. 
: Includae Bokaro-Ramgarh coal al80 used by the Indian Iron and Steel 

Co., Ltd., eeparate ligurae relating to which are not available. 
t Figuree from 4 coko plante. 
II Figuree from 5 coke plante. 
11 Figura. from 6 coke plante . 
•• Figures from 7 coke plante. 
tt Figure. from 8 coke plante. 
It Geological Survey of India'. ligurae. 
§ t Chief Inspector of Mina.' ligores. 

TABLE X.-Quantity (in ton,) of loft coke manufactured during 
the year, 1920 to 1935. 

Year. Jbaria Giridih Ranfla::1 Otber Total. 
ooallield. ooallield. coa e • eoallields. 

1920 111,956 63,137 6,437 181,530 

1921 ,71,730 74,737 4,814 151,281 

1922 98,859 85,962 4,158 188,979 

1923 113,464 101,443 6,154_ 220,061 

1924 176,797 122,966 4,982 304,745 

1925 290,807 26 120,644 4,492 415,969 

1926 397,589 113,160 4,916 515,665 

1927 500,812 104,229 8,571 608,612 

1!128 606,520 78,922 3,560 689,002 

1929 693,186 60,134 4,407 757,727 

1930 ; 688,250 55,980 5,391 749,621 

1931 676,976 43,639 8,561 724,176 

1932 719,980 36,858 3,390 760,228 

1933 784,429 36,572 8,lM 824,165 

1934 831,086 .. , 26,305 3,690 861,081 

1935 . 845,453 35,749 9,345 890,647 



T.uILE XI.-Re8erve8 01 Iron Ore. 
(Mainly after C. .s. Fox-Trans. Min. Geol. Inst. India, XX, pp.' 116-117; 1925.) 

Quantity Composition. 
Ore. Location. (in million Remarks. 

tons). Fe. P. S. 
Bm~·OBISSA.. 

HllImatite Mayurbhani 18 60·68 0·08 up to 0·6 Average ore despatched to smelting worke at present 
Bonai 648 contains 64 per cent. Fe, 2 b! cent. silica, 1·25 per 
Keonjhar 1,482 cent. alumina, 0·7 per cent. . e anil magnesia" 0·05 
Singhbhum 1,043 per cent. P. and 0'02 per cent. S. The ore is within 

150 mil ... s of Jharia coalfield. Only these ores are 
3,191 now used by Tata Iron and Steel and Bengal Iron 

HllImatite Singhbhum and Probably 
Companies. . 

· 45·60 Large quantities of lower grade 'bras, probably of the 
Orissa. 3,000 same order as that of high quality, available. 

CENTRAL PROVINCES. 
Hl8matite Ruter. Quantity not known but will apparently run into several ~ 

tons of million tonto c.o:> 
Lohara (Chanda) )100 en·67 0·005 0·012 Flux nearby, but Wardha valley coal Is non·coking. 

00 .. · 
Rajhara (Drug) 10 60 0~058 0·108 Flux at Dalli, but coke must be imported. 

lAterite Kankwara. Hills 49 53 0·146 0'02 Suitable for blast furnace, but lack of fuel. 
(Jubbulpore). 

BENGAL. , 
Ironstone RaDiganj coalfield )400 38·46 0'09·04 Trace Used by Bengal Iron Co. until 1913. NowunW'ol'ked 

beoause excellent Singhbhum ore available. 
Laterite. Rajmahal 43 0·6 Quantity not known but' large. Former jndustry of 

Birbhum based on this ore. 
- f MADBAS. 

Magnetite · Kanjamalai (Salem) )1,000 38.45 0'02·0'3 0-028 Ore is a mixture of magnetite and quartz. Amenable 
to magnetic concentration on fin... crushing. May 
be eventually smelted by eleotricity. now available 

MY80BE. from the Mettur hydroelectrio power station. 
H:umatite · Babahudan Hills 50 60·64 0·03 to 0·05 0·03·0·04 Now being used in charooal blast furnace of 80 tons , maximum oapacity at Bhadravati in Mysore. 
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TABU XII.-ProaUction (in toni> o/Iron Or. in India. 
Bihar 

Year. and 
Orissa. 

Hyaore. Burma. Others. Total. 

19U · 1,032,812 14,958 59,01. 59,182 1,«5,313 

1925 · 1,.35,558 56,218 51,617 1,185 1,6«,578 

1926 · 1,59f,577 15,.27 .8,089 1,202 1,659,295 

1927 · 1,736,060 48,465 61,062 1,148 1,846,735 

1928 1,956,621 23,624 _ 74,813 934 2,055,992 

1929 2,337,34. 45,937 .6,140 715 2,430,136 

1930 1,783,742 31,499 33,458 925 I,M9,624 

1931 1,599,386 18,517 1,886 6,092- 1,624,881 

1932 1,744,247 .,394 6,560 5,299- 1,760,600 

1933 1,1M,396 35,0.1 36,293 2,895- 1,228,625 

1934 1,853,116 38,974 23,930 898 1,916,918 

1935 2,316,393 24,019 23,085 800 2,364,297 

-Hamly from Madr..... The other figuree in the aame column refer to production 
mainly from the Central Provino..a. Taken from the Recorda of the Geological Survey 
of India relatilll! to min~ral production in India. 

TABU XIII.-Proauction 01 Pig Iron, Steel and Ferro-Mangane,e 
<zn toni) in India. 

Indian MY80nI T~T~'8 

Tata' •• Bengal Iron and Iron Total. Steel. Ferro-man· Iron. Steel. Works. gan_. 

1924 • 640,140 147,733 168,249 16,425 872,547 218,472 9,951 

1926 • 663,160 62,6" 247,500 16,7.1 880,075 309,938 8:527 

1926 • 609,429 20,050 253,431 19,523 920,433 360,980 10,603 

1927 • 6U,028 132,649 863,516 19,858 1,140,051 414,738 6,092 

1928 • 610,8M 128,112 397,7M 15,104 1,051,8M 289,865 3,233 

1929 • 722,950 196,080 451,059 21,452 1,391,541 410,923 3,630 

1930 • 695,923 103,929 354,772 20,668 1,175,292 .27,035 4,576 

1931 , 799,545 Nil. 2.3,214 15,577 1,058,336 439,134 14,366 

1932 • 699,931 Nil. 198,700 14,683 913,314 430,333 366 '. Nil. 1933 , 793,953 249,079 14,805 1,057,837 505,429 7,725 

1934 • 882,054 Nil. 420,271 17,885 1,320,210 696,981 6,536 

1935 • 897,976 125,850 fSO,8M 19,152 .. ,451,862 627,867 14,182 



TA~LE XIV.-Itxporta of Pig Iron (in tons) from India. 

1924. 1925. 1926. 1927. 1928. 1929. 1930. 19S1. 1932. 1933. 19S4. 1935. 

United' ][Ingdom 8,828 28,708 15,814 21,140 8,920 43,905 116,762 61,600 85,332 82,823 106,867 69,120 

German, 11,695 3,166 9,926 8,542 13,243 10,307 14,332 8,543 5,513 5,982 S07 

UDlted Btatea of 
America. 

97,771 177,180 49,760 67,685 57,897 68,017 108,924 60,121 26,978 71,951 82,187 41,478 

J'lIJIan 169,697 158,713 230,913 266,226 821,010 385,168 201,997 157,116 101,983 179,606 212,286 834,267 

Cblna . not avaDable .eparatel,. 12,226 18,329 16,307 10,666 18,066 19,971 11,366 

Other conntrles 14,769 25,598 16,009 • 19,983 32,256 26,332 46,~10 19,618 14,994 14,156 20,762 16,103 

Total esport-

TODl • 271,055 815,162 883,960 428,625 648,881 602,629 818,994 248,396 372,016 898,064 

'(Value):a... • • 1,79,78,296 1,98,66,537 1,42,19,549 1,74,28,304 2,10,60,789 2,50,86,lA6 2,06,99,058 1,12,03,467 86,66,502 91,07,292 88,60,702 1,08,63,877 

Total prodnctlon In 
toDl. 

872,547 -880,076 902,483 1,140,051 1,051,884 1,391,661 1,176,292 1,068,336 913,314 1,057,837 1,820,210 1,451,862 

fl·9 

.., 
~ 



TABU XY.-lmportl 01 Iron and Steel. 

Cutlery M .. chinory Railway pl .. nt 
steel bari, 

Total.aI ... Iron bars, T I'OD and Rteol anglN, 
and and and Pig iron, bealDa, pill ...... rhannela Ru~ 

H .. rdware. Mill work. Rolling .toelt. eto. sheets, eto. bloo_, lAlla. 
bill"ts, etc. 

1924 Ra. 5,72,36,344 15,53,44,993 8,93,15,058 32,46,182 16,68,06,1148 3,55.87,206 60,21 
Tona 18,001 682,369 256,1149 

1923 Ra. 5,57,79,585 15,95,48,216 7.53,44,065 28,96,335 15,47,92,396 1.79.31,685 46,63 
Ton. 17.775 668,920 147.788 

1926 • Ra. 5,58,83,246 15,13,37.077 7,14,94.159 23,12,530 16,63.32,009 2,41,14,5114 67.15 
TonI 13,503 738,950 228,465 

. 1927 · Ra • 5,67,52,492 16,57.87,417 8,44,57.576 . 25,16,634 18,25,16,326 !,76,83,218 51.97 
Tone 19,455 871.813 260,389 

1928 · Ra. 5,85,55.191 21,04,39,807 2,21,41,648 20,75.394 18,81,48,943 2.66,84,083 50.80 
Toni 14,657 ' 1,013,458 242,954 

1929 Ra. 5.69,79,480 21,58,23,118 15,06,400 16,12,32,372 3,16,17 ,5119 46,72- ~ 
Tona 11.027 824,529 270,839 "" .... 

1930 Ra. 4.47.11.481 18,86,88,956 12,99,908 11,31,85,835 1,56,93,801 36.36-
Tona 8,646 567,795 136,014 

1931 Ra. 3,37,36.689 13,42,30,983 5.95,229 6,25,97,840 1,05,08,1131 24,17-
Tona 4,680 328,290 109,803 

1932 Ra. 3,06,41,675 11,02,75,964 Not avail· 6,54,627 4,65,90,979 81,19,873 19,63-
'1'ona able. 4.721 329,000 91,330 

1933 Ra. 3,lp.63,976 12,87.40,082 7,94,299 4,52,56,932 76,73,776 21,44-
Tona 6,418 238,559 73,573 

1934 Re. 3,29,87,547 11,74,50,797 7,21,467 4,99,92,606 94,83,479 21.06-
'1'ona 6.444 256,595 84,712 

1935 Ra. 3.40,37,964 13,35,71,208 3,59,907 5,79,43,157 87,18,398 23,46-
Tona 2,768 313,781 81,233 

• Excluding R .. ilw .. y plant and rolling stock. 



Compall'ative Statistical Information (1919 am,d 1935).· 

Serial Particulars required. In Ranlganj. In lbarla. Total of columns 3 and 4. RIllIUlI.KlI. No. 

1 2 8 , 6 II 

1919. 1935. 1919. 1935. 1919. 1935. 1919. 1935. 

1 Total number of collieriel • 305 191 835 206 640 897 

2 Number of comerlca under " 8 9 I. 63 12 
development, but not rail-
Ing coal. 

188 326 202 587 385 8 Number of comerle. raising 261 
coal. , 

TO~::i'n":!J.:itWo~ ~~ col-
6,800,8" 7,848,328 12,086,137 9,245,292 18,886,981 16,593,615 

tons. tool . .oI toni. tons.~ tono. tons. 

5 Number of comerle. raising to 
monthly- 7b 151 62 a ~88 132 ~ (a) up to 1,000 tona 137 a 49·06 p.o. } 84·29 p.o. } Of total Of total 
(6) over 1,000 and up to 92 84 121 97. 6213 181 686'28.. number of 47'01.. number.of 

6,000 tons. 687. 385. 
(c) over 6,000 tona 32 29 M 43 • 86 72 c14·66 .. 18'70 .. 

6 A.mount of annual output of 
comerleoln-
(a) aerial No.5 (a) • 640,721 218,814 651,192 361,906 d 1,191,913 670,720 ..n,.} . s·" p.c.' 

tona. tons. tons. ton8. toDJI. ·tons. 
Of total J"'-(6) serial No.6 (b) • 11,829,495 2,601,093 8,704,146 ,2,718,181 .6,5S3,S41 l5,814,27' • 84·69 .. output of 82·08 u output of 

tons. tona. tonI. toni. tons. I tons. 18,886,981 16,698,616 
tons. tona. 

(c) serial No.6 (c) • 8,430,628 4,628,416 7,680,799 6,180,205 /11,111,427 10,708,621 /68'9S .. 1\4·53 .. 
tona. tons. tons. tons. • tono. ,tons. 

7 Number of comerles raising 
coal by-

19'7" p.o. } Of total 
(a) hand labour only or 98 88 163 38 //261 76 //42-76 p.c. } . mainly hand labour. Of total 
(6) .team power only or 160 136 165 160 11 825 285 11 66'87.. . number of 74'03.. number of 

maInly steam power. 687. 886. 
(c) electric power only or a 10 \I ~4 01 ~4 '1·S7 .. 0'28 .. mainly electrio 

fOwer, 



• Amount of IUIDuaI output '" 
oolll<lrt .. ln-
(a> lOI'I&I )fo. 7 (a) • '811.0" '7.76' I.OtU86 to7.B18 11.611._ 171.078 HM_} .... } - - IoDa. - !<ma. 10 .... 

(t) IIOrItJ 50. '(t) • 
or tJotaI or tJotaI 

.,Oce.UI .,015,787 ',900.838 '.919.278 115.9".877 '11.986.086 , .4 81.. output nt fJ-06.. t'JUtct", 
IoDa. - 110 .... IoDa. lIOoa. - 18.888.881 II.' .111 

(e) .... a1 50. 7 (e) • 
110 .... -118.818 1,IM,781 1,111,'18 11,118.891 • 1,680.088 '8.181.677 .H8 ,. 10-• .. .- 110 .... - IioDL .110 .... -• 5umber of nIIID8 ooWort .. 

lie worked by-
e:') (a) limited oompanJ .. 11' 81 101 " III 167 ... .., (6) prlYale OWDora • 1f7 100 126 128 171 118 

? 10 A mount of aunual output of 

II ""lUort .. In-
(a) aortal )fo •• (a) • ,I,2C1,B80 1,9&0.020 7,869.828 '.6M.UI n 1!.80I.C8I II.CIl6.101 • 88·" p.,'} .. 01 tJotaI 'HI p.e. } or 1IOta! 

~ 
f 110 .... lion. IIOBI •• !<ma. !<ma. 11001. utputot eutpulol 

18.88&.881 11,698,116 
'1ioDL -(6) aortal 50. '(6) • 1,668,88' 1,&08,808 ',878,6U 1,781,U8 • • ,085.698 ',IRO.'U 011·11 .. P·II .. 

0 IIOBI. IIOBI. IIOBI. 110 .... 11001. IiODO. toO .It 11 Averat18 dally Dumber 0' t 'tI penon. 'WorldnlJ-... 
, 66,601 

f (a> above IUId below 60,119 96,21' e8,DOI 164,'86 111,68' 
.. } OIl1Otal .. } OIliOtal IIfOUDd, 

(6) above...,uod /12,9&0 1&,'" 87,808 11,608 1'80,U8 le,80' I' 10·18 p.e. DQJDber of lO·n p... numbar '" .. workea. workon. .. (e) bolow lIrouod 88,278 &0,181 67,8ea .a,'OO • 98,'67 85,180 • 80'81 .. 
,,·a8 II .. 

1.0 12 o~~ per penon employ. 
j' (a) above and below 116'8' J8z.18 126-88 188·91 .. ~uD4. toM. ton •• toni. toni. 
'" p (6) below lJlOuod 18'·'6 182·88 208'71 108-19 

110 .... 110 .... - 1iODO. 
18 Nomber 0' ooWort .. makIDll ook._ 

(a) open OVODI 88 28 80' 181 200 186 

(6) by·product OVODI 2· 2 , 8 8 • I II ~t the BenpllroD 1U14 llteel Workl, KultJ, 
and 1 10 at the indian Iron IUId Bteel Worb, 
Hlrapur, Burnpur. 

16 Number 01 ooW.rI .. lo wblob , I 8 6 6 Inl~~~~D J':"~D.!t~ =~:.!:i =~OI~D:: bydraUllc otowlng b .. been 
Introduoed lor pillar ..... ltabllll, ...... 0' .... II plOan. 
!>Overy In old walkinS" 

• 8uppll04 by tbo KlQ" Dopartllle"t. 


